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IN June of this year I was interested to learn that tlle
professor of patlhology and the staff in tlle Department of
Patliology at Edinburgh University were investigating the
value of lhypoclilorous acid as an antiseptic. This infor-
imiation camiie to my notice before any publication lhad been
miiade. I was anxious to test the value of the application
in the treatment of recent and infected wounds, and Pro-
fessor Drennan was good enough to place a quantity of the
mlaterial at my disposal; and, furtlher, lie gave me very
uiseful directions as regards its preparation and properties.
Since that date I lhave given the treatment a very

tlhorough trial, and its value in tlle special class of case
lherein noted has so impressed miie that I lhave decided to
publislh a brief account of the results.

This paper, tlherefore, deals only with tlle value of
hypochllorous acid as an application in cases of gas
gangrenie. And it is well at the outset to mak-e clear
whrhat is meant by the term. It is applied to cases in
which tlle wound has become infected with a gas-pro-
ducing organism; the further progress of tlie infection is
associated with local tissue necrosis, and ultimately with
general collapse and-death. The affection has been attri-
buted to various organisms. According to Fleming,1 it
Nvould appear that the most common occurrence is a com-
bined infection by the Bacillus aerogenes caiszdta1 tIls with
the streptococcus.

Granting tllat infection with these or otlher organisms is
thle chiief etiological factor, there are also certain important
accessory conditions. The situation of the wounld is im-
portant; I lhave never seen a gas infection follow a wound
of tlhe scalp or face, and only on one occasion have I seen
it follow a wound of the trunk. The lo'wer extremity is a
more common site than the uipper, and in the lower linmb
the seat of election for an infection is certainly below the
knee.

Tile nature of the wound is tlle second consideration.
The infection pre-enminently occurs in a punetured wound,
and.more especially in a wound whichll las been associated
with extensive extravasation of blood into the tissues.
Thlere are other subsidiary etiological factors, but those
mentioned are of outstanding importance.

It is possible in this paper to refer to the pathologcy of the
condition only in the briefest terms. From the wound open-
ing a scanty, foul-smelling discharge appears; it is largely
composed of broken down blood clot; it is of a browvnisii
colotur, and nmixed with it tllere are bubbles of gas. The skin
around the wound becomes of a faint purplislh colouir. In1
the subcutaneous tissues there is an accumilulation of
lym-iplh-lile fluid. Tlhere is a similar infiltration throughout
the ilitermuscular septa and connective tissue planes.
Muscular tissue rapidly loses its healthy red appearance;
it becomes pallid and avasctular, and disintegrates into a
foul-smelling necrotic mass; it is always extensively in-
filtrated witlh gas; if the muscle is exposed to the air its
surface becomes dry, brown, and leather-like. In conse-
quence of the musele changes bands of fascia stand out
prominently, and tlhey undergo early necrosis. Throughout
the precincts of the wound there is an infiltration of gas,
and it extends to furtlher limits along certain lines-tlie
subcutaneous tissues, the perivascular tissues, and the
planes of intermuscular connective tissue. In addition to
these local clhanges there lhave been fotund alterations in
the brain, tlle suprarenals, and tlle liver: the cortical cells
of tle brain disintegrate; chiromanffin substance disappears
fronm the cells of the suprarenal; abd in the liver there is
actual destruction of the cells.

I shall refer to particular clinical feattures in describing
individual cases. Locally there are the changes w hich

* The rcoprt was illustrated by colbured drawings, not here repro-
duced, showing the underlying sloughing tissue exposed in two cases
by incisions made on:the patients' admission, and the healthy granu-
lating tissue after applications of cusol, or eusol and eupad, for fivo
and ten days respectively.

have been mentioned above. Tlle general effects are the
phenomiiena of fever, rapid pulse, increased respirations,
restlessness, sweating, delirium, 'unconsciou'sness, and
deatlh. Ultimate deatlh would appear to depend upon the
structural changes whlicih are founid in tlle brain, the
suprarenals, and?tlhe liver.
These elementary facts lhave beeln stated as an introduc-

tion to the accouint of the metlhod whliclh I have employed
in thle treatment of these cases. Tlle method has beeln
thle application of the 0.5 per cent. solution of hypoclhlorous
acid known as e occasionally intermitted witlh one
of two other procedures-the application of the powder
known as eupad (bleaclhing powder and boric acid) and the
use of batlhs of lhypertonic salt solution. For 'details
regarding the composition and experimental value of eusol
and cupad the reader is referred to the paper by Professor
Lorrain Smitli and others in the BRITISH MEDICAL JOURNAL
of July 24thi. Briefly thle miethod of preparation was as
follows:
Into a Winchester quart bottle 27 grams of dry bleaching

powder were placed, anid to this 1 litre of water was added, the
mixture was shaken, and 27 grams of boric aci(d were added;
the bottle was now filled with water, tile solution was
thioroughly shaken, allowed to stand for a few hours, and then
filtered through cotton-wool. The clear solution is euisol; it is
slightly alkaline to litmus and contains approximately 0.5 per
cent. hbpochlorous acid. Eupad was made by finely g'rinding
the dry bleaching powder and adding an equal weight of boric
acid powder. Both eusol and eupa(d were stocked in airtight
black bottles.

Whenever a case of gas gangrene was recognized as
such the eusol treatment was immediately begun. The
local wound from wlich the infection had apparently.com-
menced was opened up thorouglhly, and as far as possible
all free blood clot was removed. Wlhenever an elplhy-
sematous sensation could be detected an incision about
2 in. long was made, but suclh an incision was niever
carried deeper tllan tlle subcutaneous tissues. Eaclh woulid
was now tllorouglhly irrigated witlh eusol, and if tlle woundl
was of any depth irrigation was carried out under coln-
siderable pressure by means of a Higginson's syringe;
frequently the nozzle of the syringe was forcibly inserted
through a superficial wound and a small quantity of the
eusol injected into the subcutaneous tissues all arouind the
wound. From the last procedure was seen no ill result,
but, on tlle otlher hand, considerable benefit lhas repeatedly
accrued.

Grossly infected muscle or skin was cut aw^ay. Gauze
soaked in eusol 40.5 per cent.) was lighltly packed into the
wound and as far as possible into all tlhe crevices. If the
wound was of considerable deptl, it was found advani-
tageous to insert a medium-sized drainage tube proviclded
with numerous large lateral openings; around the tubo,
gauze wrung out of eusol was liglhtly packed. 'l'his pro-

cedure lhad the advantage tllat the gauze packing could
be easily resoaked by injecting a quanitity of fluLid along
the rubber tube from whllicl it escaped by the' lateral
openings into the dressing. Over the surface of tlle -wound
and covering a large area of the surrounding skin gauizo
wrung out of eusol was laid; this was covered witlh a

layer of dry gauze, wool, and bandage. The end aimeid at
was to make the dressing as liglht anid airy as possible.
In only two instances could it be said that the dressing
had produced any irritation of tlle surrounding sliin,. li
botlh cases tlle sliglht irritation whliclh appeared occurrcd
around tlle edge of the dressing; it was easily counter-
acted and speedily alleviated by the application of a thick
layer of zinc ointment. Dutring the first forty-eight h4ours
an attempt was made, wlhere possible, -to clhange tllh
dressing every four hiours; after thlat period it was fotundl
sufficient to change the dressing every eiglht lhours. Oii
the fourth day of treatmenit experience tauglht one tlhat
granulation tissue was improved and tlle separation of the
slouglh stimulated by the application of etupad to tlhe
wound:; tllis was dusted on frotm a dredger in a thliis
layer, and the dressing with gauze eusol continued as
before. This modification was followed tlhroughllout thoe
fourth, fifth, and sixtlh days; it was not adopted earlier
because observations seemed to slhow that in the earlic-
stages of treatment the application of a solid teln(le-d to
retard the wound secretion. On tile sevenltlh and sub-:c-
quent days, until granulation wvas com--plete, the treatmueant
was -further modified- by- imm-iersing the part for four hioturs
each day in a bath of hypertonic salt solution ; a double
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purpose was answered the granulations were furtlher
stimuitilated alnd aniy remaininig sloughl separated, and tlle
surrounding skin, wlhich liad' becomle ve y dirty after
repeated eusol dresifDg;, was thiorouglhly and efficien'tly
cleaned.

ObservAtion-s of tlleo wound froii day to day shliow some
interesting features. During tllh first- tivebty-four liours
tlle foul smnell of the wo'und entirely disappears; the
discharge as such also disappears, but is replaced by a
lymph-like secretion, wllich soaks the dressings with a
glairy, gelatinous looking, fluid. After the tlhird day this
lymplh-like diselarge tends to cease, granulation tissue
begins to malke its appearance, and slightly blood-stained
serum escapes from thle wound. Sloughs separate with
extraordinary rapidlity, anad the healthy graniilation tissue
wh7ieh remains completes tlhe process of hlealing at a more
rapid rate than I lhave previously observed.
At lio time was any complaint nmade of pain or irritation

beinig produced by- tlle eusol. This -could not be said of
the eupad; its application was always followed by a
stinging, burniing sensation, which lasted usually for about
tlirty minutes.

Details are adcled of nine eases of unidoubted infection
with a gas-prodtucing organism, ending in tissue necrosis,
which were treated successfully witlh eusol. Many of the
cases were of intense severity. These cases lhave not been
selected, but form a coisecutive series coming under my
care. It -vas interesting to note that the general condition
of the patient responded ad improved synclironously with
the improvemnent in tlle local condition.

CASE I.

Private, a(diiiitted Junie 23rd, 1915.

History (1)1(l Operationi.
As a result of a slhel I explosioni the riglht foot was blown off,

and there was a dleep lacerated wound of the left thigh. In

regard to the wounid of the right foot, the edges wvere trimm(ed
aInid colnverted ilto flaps, the surfaces were wvashed witlh eusol,
atu(l the stump was lpartially closed with interrupted silkwormll
guit sutures. The wv,ciid of the left thigh was (tressed with a
warmii solution of hydrogen peroxide.

Progress.
The amputatioin did wvell, anld lproceeded to lheal without

fturther complicationl the wound of the left thigh (leveloped
the clinical features whlichl are associated witli a mo(lerate gas
inifection-tlhat is to say, the genieral coindition altered by a rise
in temperature, pulse allnd respiration-rate. The patient com-

- plainled of general
debility asnd rest-

Time. E E E ME ME EME lessness,andhad
the facial appear-Day. / 2 .3 S anIce of uti-

> -r- ,. ,,;.wdoubted illness.

...... ...._.................... alterec l:tlesur-
.. ...... .. .. .............. ......... face red to....... e. ve ath heloered: withur

...... .....'.,.......... ......... colatdlln

coagfulated albu-

statnce; the ex-
.. 3 .... ... posed muscle had

.^..... il'.w.... pleathery~~~~~~~~~~~~~~~~~~~~~~~~~~..... ._._._. '. ;ESappearance; the
surrounding skin

.._..._4.. .. _was beginning to
_... ..*.. Xi be discoloured- - -_ _ vwith a faint*V purplish tinge.'

When the fln 'ers
CaSO I.-A, Date of ad liission. were gently laidCa*e Dtofon the part, the

typical empliy-semiatous crackling could be detecte(d in the surrounidingtisstues, anid also in the exposed muscle. On light percussion
a fainitlv resonaiit inote could be detected.
With the discovery of the developmen-t of these features the

treatmient was altered: generally stimulanits were pressed as
thoroughly as possible; locally several inicisions were made into
the subuctaneous tissue around the wound; the wouind itself was
loosely packed throuigh all its interstices with gauze wrung out
of eusol. Over the wouniid and tlhe surrournding tissues gauze
saturated with eusol was laid. The dressing was clhaniged at
intervals of eight hours, and after the primary eusol dressingilheiwouind was thorouglhly syringed out with eusol- Twenity-four hours after the original application of euisol no gas co ;ld
he (letected in the surrounding tissutes. The exposed muscle
still crackledl oi l)ressure, and from it bubbles of gas could be
expelled, but there was lno suspicion of any spread of theinfection. Oni the fifth day the greater part of the niecroticmlls]e came away as a slough, leaving belhind it clusters of red
and healthy graniulation.

[OCT. 0, I9I5

After-IHistory.
Botlh genieral anid local conditionis w-ee so thorouhilyv imi-

proved that we were able to senid the patienit to the base
oIn the sixth day (June 29th). We followe(d the. priniciple of
keepinig as far as possible in touch with the patienits wlho
passed through our hainds. Thus we wvere able to ascertaini tlleir
ultimate condition,.and we received from this patieit a letter
writteni fromz Chichester oln Julv 27th. Sp)ecial interest ceentres
around the. following remark: " Tue thigh wounid is got on
wonderful, the hole has fill right utp aind the skini 'as grown
about half anl inch all rounid it anid it 'as gonle so slmiall.'

CASE II.

Sergeant, admitted August 30th, 1915.

HIistoryi.
This man was wounided in a bomb explosion. The chief

injuries were localized to the rig.ht leg belowv the kniee.
There was- an extensive wound, which passed through the

I
Case II.-A, Date of admission; E, eusol dressilg; s, saline batih.

leg, associated wvith a colmipounid fracture just below the kniee-
joint. Oni the outer aspect of the leg there were several miiore
superficial wounds of varying size and depth. On the anterior
aspect of the leg there were several small punctured w-oundi(s.

Oin admission the patieint was founld to be stufferinig consider-
ably from collapse; the pulse was 120, small aud irregular; the
temperature reached 100°. Tha various wotunds were dressedI
with a eusol dressing; they were dirty anld slouighy, hut at
this, their first examinationi, they showed Ino evidence of a gas
infection.
The following morning, August 31st, the tgeneral condition

of the patient gave rise to some a,nxiety; the pulse-rate had
increased, but more alarming were the restlessnless anid air of
impending- collapse. On examininlg the limb the source of tlle
change was evident-thlore was an extensive infection with a
gas-producing organism throughout the leg from the kniee ti
the ankle. There was considerable swelling; the limbl) was

tense and resonant on percussion; there was crackling onl
palpation all over, but especially marked oln the anterior
surface of the limb.

Gas Gangrene: Treatmnent.
Free inicisions were made all over the limiib into tlhe sub-

cutaneous tissues. With each incision there w-as a distinict
escape of gas; the incisions into the front of the leg slhowede
that the muscles and subcutaneous tissues were of a lreenish-
black colour, very foul-smelling and cracklinig with gas; there
was, in fact, an acute infection of emphysemiatous gangrene.
The limb was treated with eusol; gauze soalied in it was
loosely packed into all the crevices of the wouLnds aind incisions.

After-History.
The furtlher progress of the case nee(d not l)e entered inito in

detail; briefly it was as follovs: The eusol dressing u-as
changed at intervals of four hours. From the date of operatioll
there vas iio further spread of the gas infectioni. Emphysema,
remained in the muscle until the muscle separated as a slougll.
Sloughiug occurred in the entire groul) of. anterior tibial
muscles, leaving exposed the tibia, fibula. and interosseous
membranie; the slough extenided from the upper attachnments
of the muscles to the upper bordler of the anterior annlular
ligament. The treatment throughout consiste(d iii the appli-
cation of eusol; from tills there were two divergences-(luring
the third and fourth days of treatmenit dry eupadwNvas powdered
over the area in addition to tile eusol dressiig ; dtrling the
fifth, sixtlh, and(l sevenith dlays, wllile the slotglh was separating,
the limb was immersed in a batll of hypertonic saline for
intervals of eigllt hours in the tweiity-four.
The patient was dischargedl oni the tenth da,y witlh tlle leg

wounds in a healthy granulatillg condition.
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CASE III.
Priv-ate, admitted August 10th, 1915.

History.
This mz-an had been wounded three days previously by a rifle

blullet through the right thigh. Military exigencies had pre-
v-ented his transfer to the clearing hospital until this date.

Condition 0o1 AdnZission.
His condition was suchl as to give rise to considerable anxiety.

IIe wvas restless and, to some degree, collapsedi; there was pro-
fuse per-
spiratioii;
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istr ow
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99~~~~~~~~~~~~~~~~~~..._............ ...........bro.tw_nxlb
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99~ ~ ~ n

...... .....I ......... .....g as. It as

........obvious that
some radical

~~~~~~~~~treatm-ent
980. was neces-

sary, and

Case iii.r,, E,usol dressing; o, operation. t li a t a s
quickly as

possible.
tceatu71en t.

Under a general anaesthetic the wound was opened up for ain
extent of about 9 in. ; a quanitity of foul-smelling blood clot was
removed, and also several portioiis of clothing which ha(l been
dragged in by the projectile. The bullet had passed through
the substance of the semimembranosus muscle, anid this muscle
was apparently the main site of the gangrenous process; its
surface, vhen exposed, was perfectly dry and of a greenish-
brown appearance; when hanidled it crackled in the fingers.
When cut into it did liot bleed and the cut surface was of a
salmon pink colour, quiite (lifferent fromj the red of a healthy
muscle; moreover, it was a foul-smelling mass.' Bv enlarging
the incision the muscle was followed throughout the greater
part of its course; it was severed at its origin and at its insertioni
and(I entirely removed. It was interesting to note that the
necrotic process was so closely limited to the position of the
muscle. The wound was syringed out with eusol, and after-
wards lightly, but thoroughly, packed with gauze wrung out of
eusol.
Thereafter the wounld was dressed at intervals of eight hours.

After the second application of eusol all foul smell (lisappeared,
and actually on the third (lay healthy red granlulation tissue
became apparent in the wound.

CASE IV.
Private, admitted August 24th, 1915.

History.
This man was woundedl thlrough the soft tissues of the right

calf five days before admissioni to lhospital.

Condition on Ad)issioni.
His conditioni was founid to be extremely serious. He was

restless, collapsed, and occasionally delirious; his tenmperature
was 100.40, his pulse 120, and his respirations 30; he had the
appearance vhich is associated with aln intenlse toxaeinia.
The local condition was even more alarnming thani the general

condition.
The riglht leg below the kniee was swollen to almost twice its

natural size. The skin showed the purplish-red dtiscoloration
of mioist gangrene. Up to within 3 ini. of the knee-joint there
were several large superficial vesicles containing foul-smellinig
blood-stained fluid; the suLrface temperature of the limb below
the knee was stone cold; no trace of a pulse could be detected
in either aniterior or posterior tibial vessels. From the
bullet wounds a quantity of foul-smelling blood clot was pro-
truding; the entire limb below the knee crackled with
emphysema. From the knee to the groin, although the skin
temperature svas maintained, and there was no discoloration,
yet the presence of gas could be detected by palpation and
percussion.
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The treatmentof suLch a case presented a great problem;
one was faced with tllree possibilities of treatment:

1. To adopt no greater operative interference titan that
of simple incision, risking the very renmote possibility of
the gangrene becoming localized.

2. To disartictulate thle limub at the ljip-joint by a flapless
amputation, and tlhus get above the infected tissue.

3. To ampuitate through the cenitre of the thigll-in otlher
words tlhrougll tlhe less infected gas ared-in tllis way get-
ting rid of the actual necrotic part, and trusting, to localize

Tim' M E ME ME M:EIM;E MiE ME ME ME ME
D1)ys A/ .2 3 4 s d ? 8 9
102'i

.... ........ 5. ...

... --.......

, _.. 4

...... .... .,_. .....

io ---- .ee- --

99Q0 % -_.§'... /% /t f t980 98°-.T Vs 7 9 -.. .. _w:=~~~~~~~~~~~......_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... ....__ _

Case IV.-A, Date of admission; E, eusol dressing;
x, amputation.

and cotunteract the less infected part by free ineision anid
the application of somie antiseptic. After due deliberation
the last course was adlopted.

Operation anl After-History.The operation was performe(d uiider spinial ainaesthesia. The
amiiputation was carried out in the mi(ddle of the thigh anid
anterior and posterior flaps were formed. The cut surfaces
were thorouglhly washe(d with eusol and( a few sutures were
inserted to brinig the sturfaces togetlher. Above the site of
anmputationi a niumber of incisions were made into the sub-
cutaneous tissues.
The further progress of the case was one to uninterrupte(d

recovery. No furtlher evidelce of a gas infection appearecl; tle
stump surfaces quickly granulated, anid oni the fifth (lay it was
found possible to insert additional sutures, and so facilitate thle
healinig and closure of the stuimp.

CASE V.
Private, admitted August 26th, 1915.

History and Condition on Ad)missionz.
Twenty-four hours before admission to hospital this man had

been wounded by a rifle bullet. It had passed through the left
thigh, producinig a
compound fracture of
the junction of iipper -ime. M!E M-E M E M E ME ME
anid middle thir(ds of
the bone. It hiad then Day, / 3
passed across the fronit 1031
of the right thiigh
immedIiatelyv below thie

imme(liatel^tbelow . .........groin. In its passage A...... .......... ..........
it had torn away the .102'
coverings so com -

pletely as to leave ....- .'
Scarpa's triangle ex-

........ .........
posed in its entirety, 101

as ...*---- -*... ........ ..as thoughi by a (lissec- -
tion; in the floor of .: ........the triangle the t

pulsating femoral 100
vessels wvere 11 ......g. -....-....
clearly visible. F'rom
its origin the wound ...............

had been grossly in- 9
fected. Tlhere was a
mass of addductor.

uscle at the inner .........................................

side of the wound( in 98
a condlitioti of necrosis
anid infected thlrotlgl- Case V.-A, Date of admission; E, osol
out with a gas-produc- dressing; x.amputation.
inig organism; there
was a similar mass of nectotic andl gas-iinfected muscle-
portion-s of the sartorius andtrectls femoris muscles-lyiPug at
the ouiter e(dge of the wounid. The sutsface had the coagulated,
gelatinous-looking appearauce wlichl onie had b) this time'
begun to associate with gas-infected wounlds.

Treatment.
The question was. considered whether it would niot be

advisable to amputate the limb immediately; it was decided to
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v ai', as any immediate ampuitation would certainly result in
infection of the stump surfaces. The wound was carefully
cleaned up, syringed, and afterwards lightly packed -with
gauze wrung out of ensol; the dressing was changed at six-
hourly intervals. For Ihre3 days repeated dressing with eusol
solution was persiste(d i i. Dturing that time the gangrenous
process was enitirely mastered, the infection disappeared from
the subcutaneous tissues; the emphysematous crackling
o-emained in the necrotic muscles until these separated as
sloughs.
On the fourtli day the continiued exposure of the femoral

vessels apparenitly led to a coagulation of the blood stream, and
gangrene appeared in the tissues of the foot. It was therefore
necessary to perfornm amputation in the upper part of the thigh.

In performing this ampitation one had an opportunity of
observing in the tissues of the stump lhow completely the
original necrotic process had been localized. It had not
extended into the posterior thigh muscles, and, it had not
infected the tissues of the tlhiglh above the wound. It
-was our opinion that the remarkable localization of the
infection was the result of the action of the eusol
application.

CASE VI.
Sergeant, admitted August 4th, 1915.

History anid Conidition ont Adtm7issiot.
There was a bullet wound of the right thigh. The injury had

beell sustained some forty-eight hours before, and there had
been a consider-
able amount of

Tune3 M:EME1_ ME bleeding into the____ ME ME ME ~~~~deep tissues of
the ligh. TheDay. b u

346 lltlihad en-
102' tered the centre

_--t-- s ........ .~~~~........ ... ..... , o trrl,ncA
........ of the thigh

posteriorly, atnd
itremained just1 .. _ ,_ . ,_ .. g _.._ .........-r--.beneaththe skin
anteriorly; thebonie of the

100 r . 1 1_ t r. leg was noit
X woe * g n -T- -4--- ............. ...... .... damlaged. Frbom

the wound fluid
and discoloured

+ _ Yl '.blood were es-
caping; it wasIV --_.distinictlv f o ul1
smelling.

1 _ l i ~~~~~~~~~~~.4 ....98° -t-_-....._. _Arounndthe
wound the

Case TI.--A. Date of admission; E, eusol typi ass crack-
dressing.Iigascted *essing. with infection by

a gas-producing
organism could be detected; the outline of the thigh was
conisiderably swvollen. Small bubbles of gas could be expelled
with the blood from the bullet wound. As regards the genieral
condition, the temperature was 1000, the pulse 90, and there
Nxasa distinet degtree of general illness.
Obviously one was dealing with a case in which, if there was

not a tissne necrosis dtue to the gats-producing organism, there
was at least the infection which is preliminary to such a
chaDge.

Progress.
The wound was thoroughly opened up and drainage estab-

lished. Among the tissues of the thigh a quantity of blood clot
had accumulated; this was removed. The cavity was syringed
out with eusol. A drainage tube was inserted, and the space
around the drainage tube was loosely packed with gauze wrun}g
otut of eusol. In about eight hours the wouind was dressed.
The packing was removed; it still retained a trace of the foul
smell possesse(d by the discharge the evening before; the cavity
wa-s again syringed out. There was no evidence of alny gas
inifection of the surrouin(ling tissue. At the third dressing the
fouil oclour had enitirely disappeared; the interior of the cavity
was covered with) a thini brownishl slough. In about four (lays
the slough ha(l separated, leaving a cavity lined with healthy
granulation tissue.

CASE viI.
Sapper, atdmitte(d September 2ild, 1915.

lirstory/ and 7'reat neft.
The patient was a(dmitted oni the afternoon of Septemlber 2nid

ivitli a bhillet wouind through the calf of the left leg. Onl ex-
aminationi the wound appeared sloughy and gas was found to
be presenit in the sturrouinding tissues extendcling upwards to the
kiniee-joiint anid downwards as far as the 4inkle-joint. The wound
was enlarged un(der a general anaesthetic and syringed and
(lresse'l withl eusol; the dressing wvas changed ev-ery six hours.

Pr oqres.q.
On the folloWing (lay (September 3rd) the swellinig had

limiitslied, and oilly the faintest traces of gas could be
dew,cted.

Oni September 4tlh there was a considerable extensioni of the
infection, gas could be detecte(d throughout the greater part of
the leg betweeni the knee and the ankle. Fresh incisionis were
made into the leg; the original wounds were further opened up
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Case VII.-A. Date of admission; E. eusol dressing; o. operation.

and some blood clot removed. The wounlds were thoroughlv
syringed out with eusol and eusol wet dressiings were applied
and changed a.t fonr-hourly intervals as-before.
On September 5th Ino gas was detectable, the wounds were

perfectly "sweet"; the patient generally was much improved.
On September 7th, locally the wounds were clean and be-

ginning to granulate; the pulse and temperatuire were normal,
and the general condition was tlhorouglily satisfactory.
On September 10th, the improvement being maintained, the

patient was discharged to the base.

CASE VIII.
Sergeant, admitted August 30th, 1915.

Histo ?/ anid Condition on1X d4(m)iission.
This man was wounded ili a bomb explosion about t-wo davs

before admission. On admissioni he was scarcely conscious;
he was (lelirious, and after a short period of dlelirium and tall-
ingd nonsense he lapsed into complete unconsciousniess. On the
outer side of the left thigli there was a deep lacerated wound; it
had all the appearances of a wouLnd infected by a gas-pro(ducirng
organism. The tissues in the floor and side of the wound vwere
browin and sloughy in appearance; there was a scantv foul-
smelling discharge. - The skin at the edges of the wouind was
faintly discoloured with a purplish-red (liscoloration; tlhrough-
out the muscles exposed in the wound and tlhrouglhout the sur-
rounding tissues there was the distinctive crackling of a gas
infection.
Other wounds present were superficial and not affected witl

gas gangrene.
Treatment and Progress.

The local treatment consisted in freely openinig up the
infected wound. As much as possible of the necrotic muscle
was cut away. The
wound was washed
out withl eusol, and Time M E :HE M,E M E M.E M E
later it was loosely _
packed with gauze Day T 3
saturated in the same 102
solution. .............

The further pro- t..............gress of the case, as- -
far as the infected 101 c L4 L1 L
wound wasconcerned,
was one of progressive .-.
recovery-the gas in-

-
.7fection was entirely 100 4-arrested, the sloughs . . -..-of necrotic muscle - - . -

had begun to sepa-
rate, and healthy 994

granulations were be- -.r-------._ ..

ginning to appear. ..
The geineral conditioni . .. . .... =,
of the patient was uii- 98~
fortunately not so- - -
favourable. Complete Case yin.-A, Date of admi.ssion;
consciousness was E, eusol dressing.
niever regained; the
features were all those of a progressive oedema cerebri, aiid
after liiigeriiig for five days he died.
Post-Mortenm examinationi slhowed that lie was the victim of

a specific leptomeningitis, which apparelntly was responisible
for the fatal oedema cerebri.

CASE IX.
Private, admitted August 25th, 1915.

History anzd Condlitiont otl A(lltissiOl.
A rifle bullet had passed through the soft tissues cf the back.

On admission the general condition was satisfactory; the
wounds were dressed, and, while they were undoubtedly
infected, nothing unusual was noticeed.
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OPeration.
On the morninUl after a(dmissioi thie general con(lition was

less reassuiring; the temperature remaijued higllO1)00 the
pulse-rate had iniereased there Wsas a complaint of pain in the

wound and
- - g e e r a 1

lime. M E M E MIE M ME M;EME E MWE res.tless-
n_ess. OnDay. Z2 3 4 6 7 ressinigthe

102 - wouind, the
.'v.,,,,',..... ... -- cause of th-e!VAO chiange was

are
101 - the wound

.....,t , ..~~~~~~~~~~~~~~~.......... ....
,s -fcedwt

was in-........ti -t-

....f...c....... _......the

Tgas apro-
Case IX.-A,I)ate f adrlission E, elso1 drs ducing or-

°.o1)eration~ )an isfrm;

--~~~~~~~~~. there wvas
the typical

-r...... 4- im

U~~~~~~~~~~~...... ..de semlealasieithoolluatorus}lI

Ioolvill;, aJearlc Sthuhi whcrackling.^ ....;cu edL a df m hs i t of the sur-

980xeloll otan( -olselnboe clt -lrounding

-- - - ~~~~~~~~~parts;ga s
Casexu-A. D)atefe ofadrisolll; E, csol dressing couldhiegdnis-

o, operation. placed from
the e n -

trance anid xit wounds;aiidu the disclarge was foul smelling.
Und-er a genieral aiiaestlietic the wounid was thoroughly

olpead up. Trhe subeitaneous tissuesliad adiry gelatinious-
lookinig appearaiice, as though infiltratedI with coagulatedl
lmpl ; gas could be displaced from this situation. The depth
of the wounid contained foul-smelling blood clot; the muscles
which were cut in the opening up of the wound had the pale
avascular appearance of commencing necrosis. Gas originating
i the woundii had iniltrated downwards in the retroperitoneal
tissues as far as the aiiterior superior spine of the ilium. The
woundi( was syringceCd out withi eusol ; its interstices were lighitly
pn"cked withi gauze wrung out of eusol ; dirainage was secure(l
Ibv means of twvo large rubber tubes passing( downwards iiito
tile depthes of the wound.

Progress.
As regards the subsequent progress of the case, the dressing

wa,.s changed at intervals of six hours for two days and thtere-
after at intervals of eight hours. From the date of operatioui
the condition improved and the improvement wa's progressive.
After the first twenty-four hours all trace of foul- smell dis-
appeared arid no further evidence of gais -could be found. On,
the fourth day healthy granulations had already made their
appearance.

REFERENCE.Laencet, August 21st, 1915.

A HOSPITAL SHIP IN TILE MEDITERRANEAN.
BY

HUBERT CHITTY, M.S., M.B.LOND., F.R.C.S.ENG.,
R.N.V.R.,

ASSISTANT SURGEON TO THE BRISTOL ROYAL INFIRMARY.

THis article is sonmewhlat discursive. Mv aim lhas been
simply to give a descriptionl of the kiind of work witlh wlhicl
a lhospital slhip is callecd upon to deal, and of tlle conditions
under whiclh this worlk is carried out.

Thle ship is extremlely well fitted, and s capable of
carrying, without undlue crowding, 350 cot cases, and an
equal number of " walkers."

'Thiere are two excellent theatres-the one large and
containing two operating tables, tile otlher smyjallet anld pro-
vided withi one table. Our medical staff at present consists
of a fleet surgeon, a consultant surgeon, and nine surgeons.
One of the last belongcys to the R.N., the remiiainder are
drawn fromn thle R.N.V.R., or hold temporary comnmissions.
We carry four nursinlg sisters. Tlhere is also a sufficiency
of sick bay ratings, and of St. John Ambulance men.

Fortunately our work lhas been carried out in security.
It has never been hampered by any disregard, on the part
of the enemy, of the Geneva Convention. The Turks are,
from all accounts, remarkably clean fighters. They cer-
tainly respect hospitals and hospital ships, and they never
put any inmpedirment in the way of the rapid evaeuation of
our wounded from the shore. Hospital ships are allowed
to anchor quite close to the land, and ermibark their cases
unmolested. Of course if they get in the line of fire shells
may burst unpleasantly near them, and they may have to
-clear out. Similarly, in certain situations, spent bullets
from the nearest trenches create a certain element of
danger. Shrapnel fired at aeroplanes occasionally falls on

C

board, or a floating mine may prove a menace. Th-ese are,
lhowever, unavoidable incidents of warfare, anid no fault of
the Turks.
Having anclhored, tllen, in a convenient spot, tlhe shlip is

ready to take in wounded. Cases are usuially brotughlt off
from the shore in barges towed by picket boats. When
these come alongside, the walking cases are first taken off;
the cot cases are then placed, stretcher and all, in " cot-
carriers " and are hoisted on board. As a rule the miajority
of the " walkers " are only received for a- few liours. They
are fed, dressed, and then taken off in trawlers to tlhe,
shore hospitals. Those of theni who are likely to require
lengtlly treatmaent are, however, retained on board.
The more severely wounded men are nursed in swinlg

beds and service cots. Any requiiring immediate operation
or dressing under an anaesthetic first pass through the
tlleatre.
Wlhen as many cot cases as possible have been taken

on board, the ship may complete her complement witlh
-walking cases. or she may proceed to one of the nearest
hospitals and fill up tlhere. The ship then goes on to
Alexandria, Malta, or England, dischlarges her patients,
takes in stores, coals, cleanis ship, and retur ns to tlhe
scene of action.
When there is mruch activity ashore, and casuialties alre

heavy, every available slhip may be required oni the spot.
In these circumstances tlle routine mav be mo(ified, and
all the cases discharged at the neares;t hospital. This
enables the hospital slhip to return to the scene of action
witlhin a short time of leaving it. Wlhen thin(gs are quiet
a ship of our size may take four or five days or even
longer to fill up. On the otlher hand, we have taken ini
our full complement in eighteen lhours, while during tlhat
time more than four hundred additional walking cases
were dressed, fed, and sent away. Between seventy and
eighty of tlhese patients passed throug,h the tlheatres, inany
of wlhom required miiultiple operations.

Tlle condition in wllich the wounded arrive on board
depends almost entirely upon the distance of the firing line
from the beach, and upon tlle nature of the intervening
terrain. WVhere the front trenches are within easy reach
of tlle slhore the wvounded are received witllin a few hours
of their having been injured. In these circumstances
wounds when irrigated and, if necessary, freely opened up
and drained, do quite as well as similar injuries treated in
a civil hospital at home. Severe sepsis is the exception
and spreading gangrene practically unknowin. On the
other hand, where the trenches are some miles frotm the
shore, there is inevitably considerable delay in evacuating
the wounded. Often this cannot be effected for twenty-
four hours or more. When this is the case septic irnfection
in a very large proportion of tlle wounds is firmly estab-
lislied, and has spread widely. Amongst such patients
spreading gangrene, both with and without gas forination,
is common, and many of the wounds are maggoty. Flies
are incredibly numerous, especially at the southern end of
the peninsula. Immediately a trace of blood is spilt down
tlhcy come in swarms. In a momienlt a woound, unless
protected, is lost to sight beneatlh a blaclk crawling iriass of
these insects, and the same applies to a soiled dressilng.
One can only hope that tlhings mnay imiprove witlh the
advent of tlle cooler weatlher.

I feel considerable diffidence in spealking of inidividual
injuries and their treatment, as so muclh lhas beetn written
on the surgery of the war by more competent pens than
mine. I will touch, however, lightly upon a feNv classes
of injury, mentioning any points which lhave -appealed .to
mne personally. In military surgery every miiedical iiian
suffers from the disadvantage of being unable to follow his
cases up. In a hospital ship the cases upon wlichl one
individual operates may get scattered througlh several
wards, and lost to his sight. On the other hand, lhe may
lhave to undertake the after-treatment of cases originally
under the care of hlis colleagues. At best the cases are
seldom under his supervision for more than a few days
before they are transferred to a shore lhospital.

In spite of this I will endeavour to give a brief account
of some injuries as they appear during the short time they
remain on board.
Of the different kinds of wound, those inflicted by shlell

are comparatively rare except at Cape Helles. Shjrapnel
and bullet wounds largely preponderate everywhere.
Injuries inflicted by bombs are very commlonl where thle


