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DURuING the recent figliting -in, France tlle cleariing lhos
pital lhas takeni its place as a definite unit in tlle medical
organizations. For obvious reasons the clearing llos-
pital could not fulfil its destiny durilng the retreat of our
arxmiy from Belgiumll to the south-east of Paris. Whlen our

army took the offensive and drove tlle Germans over time
Marne and across country to tile Aisne, it was possible to
malke use of clearing hospitals. The clearing lhospital
belonigs to the line of comlnunicationi. It stands betweeni
time field ambulanices and dressing stations at its front and
railibead aln(d its lhospital train behlinid. Its function is to
receive all the wounded frolm tle fighting line and transmit
them to tlho lhospital train en route to the base. Motor
ambulances in maniy cases to-d y co zvey wounde 1 direct
fromn the regimeiital dressing station to tile clearinig lhos-
pital witliout leavinig tlhenm at tile field amnbulance dressing
stations. Wlhetlher tile clearing hospital will remaini as at
present constituted or will be modified or abolislhed, I am
iunable to say. It is at presenit in swaddling clotlies, and
may requiire some careftul nursing. In addition to being a
'rest house' oni the via dolor-osa of the wounded, it is
also a sieve. It lhas to sift tlle liglhtly wounded from the
seriously w-onided and tlle seriotus case from tlle desperate
case. In this process of sifting a large collection of
wotunded miien it (lisc-iinillates betweeni tlhose whlo are fit
to be sent to tlle base at once an(l tilose who m-iust remiiain
for a lonaer or a slhorter period. Manv claim tllat tile
clearing liospital is naot a liospital per sc, but lholds a

purely admiiiistrative positiomi. I feel sture tilat it will
becomie m-lore- and m-lore a lhospital as time goes oln, and its
sturgical alld inedical equipilllent will necessarily tindergo a

comiiplete reorganizationi. To-dav its equipnmenit is little
mlore tilan tllat of a field aumtbulance. It is not equLipped
to dceal witli extensive andl seriolus operationis, anici yet
seriouis operations liave been performiied anid will iiecessarily
conltinule to be performed at tile clearing hlospital.

Tlle translptationi of thm., wounded froil tile front is
nlow being nmagnificently carried out by tile nlotor amII-
l)ulances. Tile mnotor ambulances duiring this wvar can go
to any place timat a hlorse ambulance can. All tille trans-
portation is carried out on roads belhind our front to-day,
andl also dturinig tile figlting o01 the Mlaine and Aisiue.
Durin1g tile Marne and Aisiie, and latterly iii Northern
FrIanca and Belginm, I was attaciled to a field amibbulalnce,
andl not at ally timne was there any occasion to bring the
lhorse a-mbulance of tilis unit across a field or t1lrough open
couintry. They steadily kept to the roads, and tlle imotor
anibulanCes cani do this also.

Tt appears to fle, th1erefore, tllat owiing to tIle presence
of iIiotor amibutlaices tile field anlbulance of tile future w%7ill
be coniern ediltirely witil the evacuIation of tile wounded
of their respective brigades to the clearin lho,Spitai. Tile
clearing h1ospital will ti1erefore becoime a miore importanllt
nlnit, aud need not be nmloved any nearer to the front tilan
it is now. Tuffier in his report on tl1e Xiremchl clearing
ho,ipitals advised that tile personnel sliOLild be carefully
ch1osen, and that each unit sliould have a gootd surgeon of
ripe judgement ready to meet wvitll aniy sturgical emer-
gencv. The samiie advice applies to the Bl-itish clearing
lhospital. Tile brief review of a series of cases under

treatnent at one " tenmporary " clecalring hlospital will serve
to illustrate my contention tilat the clearing llospital
silouild at any moment be prepared to ilandle serious cases
tequiiring dangerous and immluediate suLrgical interference.

It lhas been said tliat to-day we are treatingc wounds of
an eiglltecuith century cllaracter witlh t\ventieth centulry
teclhnique. r'lle eighteenth century battle wouinds were
iniflicted at close range, so are miany of tile wounds
inflicted to-day.
At Cressy aiid Agincourt bothi sides used arrovs; our

aviators to-day carry silarp arrows, wlicil tiley spkl dowv-n
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on tlle enemy below. Bombards were tised at Cressy, and
bombards are used in the trenichles to da'Y. Han`d̀ glena'des
were enmployed in the Peninsular war, and are enmployed
to-day in the War of the Nations. Ouir men attack the
enemy and the -enomy attack us with bayonets, as in thle
days of the Crimea and the Peninstula. Onr riflemen pick
off tlhe enemy by-long distance fire, and also fire at close
range into solid masses of then.
The lhardships of tlle Crimean trenbches-colcl andl frost-

bite-are repeated on the Yser. Gangrene was ramipant
at one tinle in the Peninsula amongst the Frencll a-ld
Beitish wounded, and it lhas startlingly reappeared to-dlay.
Historians of that day refer to it as hospital gangcyreie,
or the gangrene so commlon after any surgical operation or
woound of that timue. It may, on the other hancl, lhave
beeni the same gas gangrene that has ominouLsly compli-
cated so imany w'ouinds in France.

FIELD AIMBULANCE AND CLEARING HOSPITAL.
In the seconid week of October the field aimlbulanice to

wlhichl I was attached arrived at a certain town in the
Nortlh of France. The brigade whlichl this amiibulanice
served was very soon in touch witlh the enemy. The
figlhting rapidly developed, and asstumed a miiost sani-
guinary and stubborn clharacter. In twenty-four hours
we lhad a very large number of wounded on ouir handsi.
The lhea(d quarters of -tllc ambulance occupied a larae
chateau belhilnd the b-igade, and witilin reaclh of enemny
slhell fire. A section of the ambulance, consisting of tlhrce
medical officers and the equipment of one section, wvas
sent to the town four miles furtlher back with orders to
prepare a buildinig to act as a teuporary lhospital, or teml-
porary clearing lhospital, or a temlporary dressinig statioll.
This section took over a large schlool, clealned and prepared
t11e room01s, whiichl were large and lofty, anid covered the
floors withi straw. No beds were tllen available. This
temiiporary lhospital lhad niot to await events; the events
were there at once in tlle guise of crowds of recently
wounded mlen. Motor ambulance after m:lotor amlbulance
daslhed up wsith its load of wounnded. These were rapidly
lifted out and conveyed into the building; tlheni away wenlt
the amnbuLlance to bring in mnore wounded. Many and(1
large as w ere tIle sclloolroonms, they were quiclily filled
to overflowing. The corridors anid porclles were covered
withl straw, and this sturawvwas soo-n covered witlh rovws
of wounlded meien. Tihe -paved courtyard tin1der the verati-
dalbs was covered witlh straw, and again covered w%itlh
wouinded. Those (densely-packed rooms dutiring that long
night were a lurid and impressive pictture of the devastation
of war. As muore anld more wounded arrived we lhad to
pack tlhemii closer and closer, genitly puslh olne this way,
lift aniotlher there, edge a thlird onie closer still. So it went
oni. We took ini a niutmber of Frenichl wounded, alnd putthleul alongside our own mnen. All the wounded were. glad
to get in otut of the pourina rain andi be comfortably
inistalled on dry, clean straw, and covered witlh blankets.

All these wounlded arrived witl the first field dressincu
applied. Some wrei appliedI by the surgeon witlh tlhe
regiment, somiie by orderlies, som:e by field anmbuilance
officers, anid some by tlhe comrades of tlle wounded inan.
At first we were btusy "packingo" our wounded as com-
fortably as we could. Then as soon as possible we per-
formned'the dressings wlhere necessary,differentiated-our
seriously wounided from those lightly wounded, and carried
on any immediate ssurgery required in a small room0 kept
for tie putrpose. All tlese wounded had to be fed, btankets
lhad to be provided, and wlhen we began to get things in
better ruinningorder mllore woounded arrived. Our wounided
belhaved like brave men, and took their gruelling like good
sportsmeen. Next day tIle pressure was relieved by the
opportune arrival of a hospital train, and we were-enabled
to evacuate 250 of the cases fit for transport. Mlore
doctors and some dressers were sent to lhelp, and tlhe
vacant places of tlle 250 sent away wre soon occupied
by 250 fresh cases.
As the pressure for beds showed no sign of dimiintion a

search was made for another building to hold wouinded.
This was found at the H6pital Civil et Militaire. a perma-
nent lhospital of thle town of X- . The basemenit floors
were full of Frenchiwounded- There were two verylarge
emipty roonms or halls on the top floor of the hospital. Eachi
roomii was capable of holding 70 patients at least. -A good
lift was available, by Ahich a mmanon a stretchler couldlcbe
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conveyed-from- tho basement to the top story. The
French autlhorities offered me the use of these rooms for
our wounded men, and also gave me tlle use of three side
rooms for wounded officers. But, greatest boon of all, I
was allowed the use of the two operating theatres of the
hospital. Botlh of these tlheatres were nmodern and beauti-
fully equipped, with good lighting, niatural liglht auid gas,
glass tables, a complete set of instruments, sterilizers,
towels, aprons, and modern waslhing basins witlh foot taps.
It was presided over by Sister Ferdinand, a trained nurse
witlh rigid antiseptic and aseptic principles. The nursing
at tllis liospital was performled by Sisters of Mercy, all
trained anid skilful nurses, and the gentlest and mllost
lielpful people one could meet. The Reverend Mother of
the Order was the Matron of the hospital, and was also a
trained anaestllhetist, being able to adminiister clhloroformii
or- open -ether. In addition two of the ntursing sisters
were Irish nuns who belouged to this Frenclh Order.
Tlle matron detailed these two Irisli sisters to work with
tlle Britisli wounded. The woomen of tlhe city came
-agerly also to our assistance, ard in a coul) d'wil had
made 180 straw muattresses, provided blankets, hot water
bottles, and otlher adjuncts to sick roomi1s. I reportedl all
tllis to Surgeoni-General Porter, and that able officer
quickly grasped tlle possibilities of this lhospital. He
dlecided that all the very seriously wounded shouild be sent
here, and also those cases requiring immilediate miiajor
surgical operations. A real cleariiig hospital now arrived
in thiis town and took over a large college for a hospital.
Up to this time, be it noted, one section of a field amnbulance
with its personnel and equipment, and assisted by five or
six mnedical men detailed by Surgeon-General Porter, had
carried out all the duties of a clearinag lhospital. iThIis is
a proof, if any were needed, of the wonderful elasticity
and adaptability of tlle medical service at the front.
The lleavy list of casualties was not expected, but at

once efficient Leans were arianged to meet it. All the
wounded were lhoused in a colmfortable building witlh clean
straw. All weredressed, all were fed, manywere operated
upon. This first building was not found sufficienlt, so
anlother building, tlhe Frenclh hospital, was requisitioned,
and then tle clearing hospital proper with its equipment
avrived. Difficulties had only to be recognize(d to be at
once overcome. All three buildings were quickly filled.
and between 6,000 and 7,000 wounded and sick were passed
through these three clearing hospitals in tlhree weeks.

Sir Anthony Bowlby constantly visited tlle hospital anld
saw the patients. I am indebted to hiim for nmnch valu-
able advice and lhelp, anad also for h1is cheery encouraae-
ment at all timies. To this lhospital very manay cases of
the formidable gas gangrene were sent. Having the
modern operating roomiis, trained nurses, and all necessary
surgical equip'ment, one was enabled to treat and observe
the cases in excellent surroundings. Tlle military situa-
tion had constantly to be borne in mind, and all the cases
were evacuated as quickly as was consistenit witlh safety.
One wotuld lhave liked to have -kept miany of the men
miucli longer, but the figlhting front must be kept as clear
of wounded as possible. At this hospital many of the
operations were perforined under conduction anaesthesia
and infiltration anaesthesia. In all the work one was
loyally helped by the Reverend Mother and the nursing
Sisters, also by the Abbe Bouchoudlhomme, a, French
priest, the aum6o'nier to the hospital. This splendid priest
spoke English and German as well as hiis own native
tongue, and was of great assistance not only to our British
wounded but also to the wounded German prisoners in the
wards. I am glad to know that the work of the Reverend
Mother and the Sisters has been brouglht to the notice of
Her Majesty Queen Alexandra alnd of the President of the
French Republic.

Thle wounded on arrival were speedily placed on the
straw mattresses, quickly undressed by the Sisters, and
covered with warm sheets and blankets and sur-
rounded withl hot bottles. Basins of hot water and soap
were brouglht round and the wounded were waslhed and
cleaned. Their lice-infected shirts and drawers were
sterilized by dry heat. It was the finest examuple of
l'cntente cordiale to seb the Frenclh nulns taking off tlle
imutiddy b(oots and putties, cutting off blood-stained
clotlhing, washing and cleaning the wouLnded, slipping on
warmi, dry shirts,- and tucking the blankets and -pillow's
comfortably. Others appeared witlh hot souP, liot coffee, I

red wline, and lhot gruel. We occupie'tlhis hospital for
some weeks. One day a German aeroplane dropped. a
bomb into our courtyard, and another day one on to a
house near tlle gate of the hospital, and several into the
central square in the town. One night a " Black Maria "
burst between the hospital and the big church in the
town, and it was then considered advisable to evacuate all
our wounded and establish a clearing hospital furtlheir
bacl. This wvas done, and shortly afterwards tlie town
was freely bombarded by the Germnan artillery beyonid

.
GAS GANGRENE.

Gas gangrenie was a formidable complicationi witlh imiany
of tlle wounded admiiitted at tlis time. If the case reachied
us sooll after the onset of ganarene a cure could almost
certainly be promised from the gangreno. If the case
arrived late, wlhen the linmbs were dead, amputation was
the only " conservative treatment " that one could adopt.
Miany of the cases sent to 'me were beyond any lhope of
recovery and soon died. On one day I saw in one clearing
lhospital in the town 4 cases dying from gas gangrene, in
the otlher clearing lhospital 2 cases in artictlo mnortis from
the samue trouble, and in my own one otlher case. Seven
cases dying in one day from gas gangrene! None of these
lhad been operated upon. This will give soimie idea of the
formidable cliaracter of this complication.

In these notes it mnust be remembered that nonie but t.he
very serious cases were sent to nme. Many cases of gas gan-
grene were evactuated early anid sent to the base hospitals.
Most of mly cases canme from-l one or otlher of the clearing
lhospitals in this town. Sone arrived dlirect fronm tile
field ambulances. In every amputation for gas gangrenie
perfornmed at this hiospital the limb was absolutely dead
and beyond tlle possibility of any treatment slhort of
aimiputationi. All thie patients were in an extremely grave
state. Tlleir general conidition was in every case very bad.
I cainnot picture anly worse surgical subject tthan these
mijenl wvith gas gangrene. Nulmbers of tlhemn were in too
low a state to adm-iiit of a general anaestlhetic, and lhere tlie
niecessary opera-tions were performed under conduction
anaestlhesia.

Dr. F , an ceuinent French surgeon in clharge of tIe
Frenell woioundi(led in this towvn, saw miiany of miiy cases before,
during, anid after operation. I lhad the priviiege also of
seeing hiis gatngrenie cases at this time. He lhad aulongst
the F'renclh wotunded tlle same experience as mine. Botl
of us hcad Gernlian wounded to treat, and here also we wiet
dead lim-ibs fromii gas gangrene. We were botlh of tlhe
opinion that tlle Germnans at this place wvere also up
against a very virulent " culture "lhere, tllat of the anai6robe.
Soimae wounded Frenheli refugees were brought into tlhis
hospital at tlis period and some of these liad gas gangrene.
The serious character of gas gangrene at this timne could
only be recognized at the front. The serious cases were
retained lhere for operation. I am of the opinion that all
cases of gangrene slhould be treated at the fronit at tlle
nearest clearing hospital, and that no case should be selnt
to the base till the gangrene has disappeared, subject, of
course, as always, to the military situation. All the
wounided admitted to this town-Frenclh, Britislh anld
German-came from the same area of the battle fronit.

In imianiy of the cases of gas gangrene bones were badly
slhattered and pulverized, splinters of bone were lying in
surrounding muscles, or had been driven out througlh the
skin. Important nerves were injured, torn, or compressed
in maniy of tlhemn. Important blood vessels were fre-
quiently, but not invariablv, injured. In some, big vessels
lhad been torn thirougl], in others arteries and nerves were
compressed by displaced fragments of bone. The wounds
were dirty in most cases. The skin was black and
lacerated, anld mi-uecles were extruded and covered with
coagulated blood clots. Wound full of blood clots, and
containing at tinmes pieces of khaki clotlh, shrapnel frag-
mnents, nickel casing of bullets, gravel, alid, in two cases,
bits of rock. There were, lhowever, cases in wlicll tlle
bullet lhad drilled an apparently clean hole tlhrough a joint,
like the wrist or ankle, witlhout muclh apparent destruction
to bonie. In suchl cases one would not expect gas gangrene;
yet it sometinmes occurred. One eminent surgeon state(d
that lie had niot seen gas gangrene anywllere save in tlIe
extremities. Tlhis observation vas not confirmed eitlher-by
mnyself-or by Dr. F--. I had amongst m-y patients tvo cases
of gangrene of the tlioracic wall. In one there was a bad
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shraapnel 'wound of- tlle axilla. One rib vas ba'dlv shattered,
andi the miiscles -of the side of the chest extensiveily
torn; gas gangrene was -present over the slhoulder, and
extended across the tlhorax as far as tlie- ste-rnunm, afid
-vtell over the clavicle. In the seconid case a rib was grazed
by shrapnel, anid tlle superjacent tisstues badly torn.
Gias gangrene lhad spread up and down from this wotund.
In. another case a wound (slhrapifel) above tlle crest of tlle
iliumii exposiing the bone -was adm-litted witlh gangrene of
the abdomninal wall anid back. A slhell wouind exposingo
and injturing the imiastoid process was followed by gangr-ene
of the scalp and side of neck.
Gas gangrene is encouiraged by tiglht bandaging and

many of the cases lhad a baudage applied all too firmly.
Whlein a mnan is wounded in a trench Ilis lmlate freq'uently
applies the first aid dressing, and fixes it lilke a tourniquet.
This could perhaps be obviated by maliing the bandage of
the first field dressing a little wider tlhzan at present. A
narrow bandage tends to becomne cord like.

All the cases of gas gangrene lhad a very penetrating
putrefactive smiiell, wlhichl is quite characteristic. The
area of advancing gangrene is preceded by an oedemiatous
zone whiclh fades in one direction to the area of healtly
skin and in the direction towards the wound to a dullisl
injected area wlhich crackles on palpation. Nearer the
wound the skin is purplislh and dark. Around the edges
of the usually jagged woiound the tissues were blacL or
greenislh-black. Extravasated blood undermiined the skin
all round the wound. The wound itself was ftill of blood
clots. Thle limb distal to tlle wound was swvollen, greenislh-
black, covered with green blebs, cold, anaesthletic, and
pulseless in tlle " dead " limbs. Frequently toes and fingers
were quite black. In otlher serious cases tllere miglht be
a little warmth, or a sliglht pulse. If any case showed
eitlher of these two favourable signls, an attempt was made
to save the limilb, and was in nmany cases successfuLl. The
gangrene did not spread up a liniib in an even circle. For
example, it miglht reach anteriorly to the lower tllird of
the thiglh, and posteriorly be at or well above the fold of
the buttock. Thlis was dtue to the extravasated blood
lying miore towards the dependent parts and to lhypostasis.
In tlhe uipper arm tlle gangrene travelled rapidly up the
inner side along the course of the big blood vessels. Tlle
invasion spread upwards; very little crepitation was felt
below the site of tlle wounld. The circulation below seemed
to be rapidly cut off, and that portion of the limb iunder-
went the changes associated withi a complete circulatory
block. Thle emphysema travelled always towar(ds the
liealthy living tissues. Wounids of tlle thigh with shatter-
ing of the femur, wounds of the elbow-joint and of the
metatarsus were very prone to develop this gangrene.
Some of the cases wvere admllitted within thirty-six holurs
after receipt of the wouind, witlh well-marked gangrene.
Tle flaps in all the amputationis performed were niot

closely coapted. Two or tlhree stitches were employed
to hold thelm loosely togetlher. Drainage had to be free
and easy, for' m-any of the flaps were made from tissues
already crepitating but not gLangrenous. In two of my
-ases the flaps sloughed. This was due to conservatismn
in attempting, to preserve as m-iuclh as possible of an
upper arm in one case anid of a forearm in anotler,
and to enmployilng devitalizecl flaps. Every attempt was
m-iade to secure strict antiseptic treatment. Gloves were
clhanged after the amiputation lhad been performied a-nd
before tllc stumnp lhad been treated. Hot antiseptic
lotions, priincipally carbolic lotion (1 to 60), were applied to
all exposed surfaces. Iodine catgut was employecl for
ligating the vessels. In spite of all precautions iany of
tlhe wotunds became septic, and this could only be expected
of tissues so gravely involved, and wvitlh men who-were so
obviously ill. Every case bcfore operation was given aniti-
tetanic sei-um. As a matter of fact, cvery wotunded man at
these lhospitals, no m-latter hlow sliglht his wvound,was inoctu-
lated with antitetanic serL11u. All the drained amputation
wounds were dressed at the end of twelve to eighteen
lhours witlh carbolic dressinas (1 to 60y, and cotton-woool was
freely employed to cover the wlhole area of tlle wotundl and
th3e regions well beyond.

All of thle cases were treated witlh hyd1roen peroxide
injections. I coutld not obtain any lhydrogen peroxide from
Britisi sources dcuring tlle first week at this place, but
obtained a supply from Frenchi sources. How I obtained it
I will not proclaim from the hotusetops. At this time

hiydrogen peroxide was wortLh ntold gold. Hydrogen
peroxide is 'acid in reaction, acnd -it was made neutral or
slightly alkaline by adding soine sodiumt bicarbonate. It
was tested w-itlh litmus paper 'efore being uised. Some
of thie peroxide we had was in the form of " perliydisol," and
this being twice the strength of the usual B.l1' strengt1h
was diluted. I had at this timel lno information
about the correct .Method of employing the peroxide
or the dosage to use in injecting. The methiod I
em-ployed was as follows: The needle of thie large
syringe-already full of the peroxide-vvas inserted about
two fingerbreadths above tlie line already indicated.
Multiple punctures were made to surrotund the limnb or
affected area with this zone of lhydrogen peroxide. Next,
the needle was inserted througlh the crepitating area and
into the subjacent muscles and fascia. Next, the long
infiltrating needle (for infiltration anaestlhesia), 'with a
blunt point, was passed in till it met the bone. By
manipulating this needle one could inject all the tisstues
surrounding tlle periosteum. I am- of opinion that this
is necessary, for from the observation miade on many cases
of anmputation, a greenishl mucoid lymph was observed about
the bony attachments of the muscles. I did not know
wlhetlher this wras of an infective nature or not, so treated
it as if it were. A dissection of the bone at the upper part
of a removed limb showed this zone surrounding the peri-
osteum in every instance. This course was carried out in.
all the " saved " limbs at this hospital.
The woulnds in every case received verv careful attention.

All blood clots were carefully swabbed away. All splinters
of bone were remnoved where possible. In many cases splin-
ters with hiigh attachments had to be left alone for fear of
lacerating healtlhy tissues and opening new parts for infec-
tion. Some of the cases sent down would therefore iequire
futuLre operatiorns for the repair of the broken bone. The
aim was to cleanse the wound, establish a free drainage,
and stop the spreading gangrene. The after-treatment of
these cases vas for a base lhospital, and not for a clearing
hospital so near the front. The edges of the wound were
as a rule torn and fragmented, and were carefully cleansed
or rawed. Free drainage was most important, and this was
effected with rubber-Lubing drains. The majority of the
wotnds were cleansed first with hot carbolic lotion 1 in 40,
then dried with gauze, then packed with gauze w-ung out
in potassium permanganate lotion. Stitches were rarely
uised. Most of the wounds were sent down " gaping." In
some cases strapping was employed to keep the gauze and
tubing in position during tlle transportation to the base.
As far as possible one endeavoured to treat the wound

gently and to avoid traumatizing the tissues and encouir-
aging slhock. The after-treatment of these patients was
very important. Every means lhad to be takeni to prevent
and to comnbat slhock. Salines were given by the rectum.
Saline was infused into the axillae and abdominal wall.
The onset of pain and restlessness was treated witlh
morplline. Heat was applied in tlle form of hot water
bags to the back of the neck, the top of the head, to tlle
epigastriuim, anid to the limbs. Fall in blood pressure was
treated by pituitary extract and caffeine injections, and by
position-elevating foot of bed, etc. Conduction anaestlhesia
is mentioned again in tllis connexion to empihasize its,
valule as opposed to general anasthesia. These cases
of gas gangrenie were all bad surgical subjects,
for in additioln to the gangrene,- loss of blood,
p-ivationi, aud exposure subsequent to being wounded,
their wounds were danlgerous and mautilating, and thie
transportation to the hospital was, sometimnes, neces-
sarily an aagonizing ordeal. This -will slhow that
ouir clearinga lospitals at the front should be well an(d
tlhorouglhly equipped with all nodern applianices for thle
treatment of slhock and a staff fully alive to this claimiant
necessity. A clearing lhospital caninot to-day remiiain as ani
admiiinistrative unit only.

CASE I.
Private B., senit from clearing hospital for amputatioui of arm.

Humerus badly smashed at lower third, large gapinig shell
woound, full of foul blood clots and exuding sanguineous sertim,
forearm and elbow-joint black and gangrenous and quite dead.
Crepitation present to middle of deltoid and into axilla, extended
higher up axillary side than outer side. Amputated about lev;el
of deltoid, flaps cut througb crepitating tissues, whiich were
sodden and very slightly vasecLlar. Flaps loosely approximatedwvith three silk gut stitches. Injectedl hydrogen peroxide
be'yond infected area and alongside shaft of bone and into
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nmuscles. WVacheed casc for seven (days, then evacuated, ganl-
grene cleared, flaps lhealthy, wouind suippuratinig; slhoclk presenit
a-fter operation.

Examiniationi of tlc removed limllb showe(d tihat the l'rachiial
ar tery andl veins wvere crushed, above elbow-joint.

CASE II.
Pristae 'T. (Wilts). Slhattered elbow-joiint by shlraplel:

wVoun(l receivedl seventy-two hours previous to a imission.
(Crepitatiing to ulper third of uipper arm. Hanid and(l forearm
c onpletely gaingrenie I. Woundi(t very fotl . Amputated at lower
tliird of upper arin. After-history to eighth lay utneventful,
vas tllen evacuated. (1ltydrogen peroxide carried otut in this
anid all the cite(d cases of g6,angrene.)
In the arm removed the vessels anid nerves at the elbow-joinlt

wer6 badl1 crnshed. Genieral condition of this patienlt very bad
on arrival. Bad tilse, coldl, restless. In spite of genieral bad
state wNas operated on one hour after arrival.

CASE III.
Captain X. Devous). Shrapnel wounid left elbow-joint. Gas

ganlgrene well up the upper arm and well down the forearm.
(Crepitatioll over deltoid anld into the axilla, also extending
across chest anid round to the back. Opened the wound up
freely anid removed splintered bonts from lower end of humiileruts
and tipper part of radlius andl ulnia. Cleaned out all clots,
(trainied through and through with rubber tube. Peroxide
freely injected above and belowv wounded joinit.
The circtlationi was present in the forearm, but was very

feeble. Hle lad lost senisation inl hand and fingers, and could
not move the parts voluntarily. He will probably get a good
arm with a somewhat stiff joint. Owiug t the escape of the
important vessets, this limb was saved, in spite of the extensive
area of gangrene. He was doing, well twelve days after
operation, but Was septic.

CASE IV.
Private J. R. (Royal Fusiliers). Shrapnel wounid, riglht lower

jvaw, thlree days before. Jaw smashed badly from anigle of jaw
to caninies. Gas gangrene presen-t over si(te of neck anld over
1lavicle. Smell very bad. Draine(d freely. Injected hydrocen

peroxide freely into various fascial planies of neck and §ub-
maxillary regions.
This case was doing fairly well whieni senit to the base six days

afterwvards. The crepitating gangrette lhad disappeared, but a
leep inlcisioni lhad to be made oni the foturthl day into the tissue

att the angle of the jaw for suppuration. He, of course, Nvill
require plastic surgery for repair of 'the jaw later on.

CASE V.
Priv£ate P. (Northuniberland Fusiliers). Wouii(led forty-eight

hlours prev-iously in riglht foot anld ainkle; metatarsus pul-
verized. Wound fuLll of dlirty andl foul-smlellinig blood clots.
Toes anid fore'part of foot quite dead. Gas gangrene to about
iniid-leg. C-rackles felt o-er popliteal space. Amputated at up'per
onie-third of leg. Injected hydrogen peroxide freelyr round pop)li-
teal space, andl into posterior flap, ain(l all rounid knee-joinlt.

ixaiminination of the removedt foot showed extensive destruc-
tioii of N-essels anid nierves round the ankle-joint.

Priviate I. Roxyal Fusiliers). L eft hland(I shattered byX shrapnel
tlhree days before. Hanid andlinigers (lead. Wound ioul smell-
ing¢. Gas ganigrenie )resent at wvrist, anid crelitations present to
mtliddle of forearm. Amputated throuigh mid(dle of forearm ; the
la"ps looked very doubtful. Inijected'i with peroxide about sita
of amputationi.

CASE VII.
Pri -ate E. BuLllet woundl of right upper armn; entraice wound

throuigh deltoi(d posteriorly, exit middle of upper arm anteriorly.
Huimerus badly shattered; wounid accidenitally inflicted by a
Frenclh blullet sevenity-three hours before admissioni. The gan-
-tcene here hadl extended considerably; the whole axilla va&s
crepitanit, anid crepitationis were present on the whole of the
rig,fht side of tIme chest wall, front and back, and well over tlle
acromion process an(d clavicle into the cervical region. Time
mani's condition was ''very grave. Ire was very coldi anld was
vomiting, had a -verv feeble pulse, 'and was wandering a little.
An attem)t wvas ma-de to improve his general conditionl before
operation by giv'ilgsalines lhypo(lermically and rectal inijectionis
of coffee, branldy, etc. Tlie arm was removed at shoulder-joiit,
only flap p'ossible was one from back. Deep incisions were
made through the infectedl area over chest and neck, back, andc
lhydrogen peroxide pumped in.- His condition was very serious
all nigSht, but improved towards morninig and rapidly during
next day. Was able to take champagne and other stimulalnts.
Ont dressing the wound, one flap was found to be quite dead; it
lbadn-ot been stiitched at all, onlly bandaged over. Tlhis flap was
then cut off, the part beinig qoite insensitive. Great improve-
ment' from this till the -seventh day. $'All signsi of gangrenie h11ad
disap6peared.'Wound. althouglhq''uiite uincovered by,any flap,
wa.s lookiilg dlean anid healthy. He developed septic pneuiminonia
oni the seventh ldav, and died oni the tenth day.
This case was interesting but unfortunate. The patient made

a miagnifkiClt rally from the serious operation perform,ed,'^vImeln ile -vas being-smothered with 'a api(Tly spreading
gaiigrvene. which of itself would have- killed him sbortly'. It,
als. shows that in some circumstances onie may be' udiablxe to
gel it 'fjp to cover'aiu'exposed disaitiqulated joint.i Had le'niot
developed the pneunmonia, he would h1ave probably l'ecovered
from a very extensive and formidable gangrene. Iii this case

deep inlcisionis were miiade ill the crepitatiing area, anid thc
wotind naturally provided also a very free (drai nage.

CASE VIII.
Pri-ate P. (Nortlhunilerlaii(d FtlsJiers). Slhell wvound, foot

an(l anikle, received forty-four hours previously. G(ang"rene to
kniee-joint ; crepitatioins to mid(dle of thighl; amplutatel at IowN-er
onie-third of femtnLr; loosely coapted flap. After-liistory good.
Ankle and foot absolutely smashed. All vessels destrovedl.

'Wound very foul.
CASE IX.

Lieutenianit X. Bad lacerated shrannel or sliell wvound(i of left
leg. Tibia fragnmenite(d at lower tlhi-rd. Fibula 'fractured, btt
lnot comminuted. Large entranice and(l exit woUI(l. Senlt fr-oiml
clearing hospital vith niote, G"angrene foot aiid ankle, pro-
bable amputatioin." Thfis officer was very excited and rest-
less amld very upset at tlle idea of losinig his limb. His foot wvas
swolleni, livid, and cold. Crepitation was preseiit to the
popliteal space, but very little anteriorly. The vounId w-as v-ery
foul andl full of blood. ciots. Smell typical. Edges of wouind
livid. Faintbcirculationi felt round ankle-joint. Wound cleaned,
under anaesthetic, with carbolic lotioni; peroxide iinjected in
the usual way. Removed splinters of bone. 'Drained votind
with.tube andi packed with gauze wrtingout in potassium per
manganate. Wound dressed twelve lhours after operation witlh
permanganate gauze. Foot looked livid still, but cir-culation
was better. Sir Anthoniy Bowlby saw this case with miie oi
this day, anld we were both satisfied, but niot over-confideit,
about the progress as regardls thie limb. Next day the would was
oozinlg blood fairly freely- Thle followving (lay Sir Anthony saw
the case again. Tlle wound was then very iinflamed, buit the
gsangrene had completely disappeared. When the, patient was
evacuated the wounid was suppurating freely and was still in a
very badl coinditioni, but one felt very hopeful that the limb,
would be preserved.

CASE X.
Captain T. Shrapnel woound forearm, receive(d forty -onme

hours previously. Ulna pulverized from lower part of olecrainoni
to lower end of bone. ha(lius intact. Wrist and elbow joints
intact. Wound of forearmn verv ragged and torn, muscles ex-
trudicing; ftull of blood clots, and commencing to smell. Crepi-
tationi presenit rouind unpper part of wound, edlges of wounid
black and scddlen. Under aniaestlhetic, removed a large number
of pieces of splintered bonie lying emlbedded imi the nmuscles.
Inijectedl hydrogen peroxide inito the tissues round elbow-joint
andi( forearmi. l)rained wound freely after cleansing well witht
cearbolic lotioni.

'rime gangjrene (lisappearedl completely, butt time wouind(I becane
profounidly septic.

CASE XI.
Major X. Bullet wounid of left forearni, shattering iradlitig

amid nIniia. Entraice and exit woulds very large. EAN-idemtly
'vouiid at close range. Shot twenity-six h1ours previonsay.
CharacteristIc gangreilen smell aind gas gangrene p)resei)t at anl
early stage rounid the wouind. Veins distended at wrist am(i
han(l, aild fillgers anid lhaind muchl swolleni. Here the womid
was freely opeiied, drainie(d anid cleanel, and hydrogen peroxi(le
iinjecte(l inito the tisstues all round(I the wouiq(l. All signi of
gainremne hlad vanishedt next (lay, but a plastic operation swill b.
require(l later to -uinite time widely separated ends of time
spliumtel'e(l radlits aildl nlnia.

CAXSE XII.
Lieutenalit S., seiut from-l clearinglmospital for amiputationm at

hiip. Was slhot througlh the right thigh four davs previouslv
Btullet enltered in front, about miiddle of thigh, amid emierged
posRteriorly at glulteal fold, badly smbaslning the femur in its
course. EIltranice anid exit wounlds large; exit wounditl verv
jagged., Delirious, restless, pulse very poor; temperature suib-
ilo"mial. G'as gaing,renie preseunt. Crepitatiolis up to al)o\ e tIme
crest of ilium, amid exteri(idiig omi to lumbar region. Smiiell almi-ost
overpowering. As there ivas some sligiut circtulation present
roumud the knee anid anrikle, an attempt was made to save tIe
linub. Usual procedure, adopted; free drainagej' hydrogen
peroxidle, etc. The patient's general coiiditioni rapidlly irm-
proved after the oe)eration, aiid oii the second day after the
gangremie was digappearing, and there was a free pulsatiomi in
the limb. He vas then evacuatedl. Although the gangrene was
lisappearing, it was still a question whether thie limb wotulmd be
saved, as the woundwas ani uniusually severe omle. He was,
evacuated so early owinug to military reasolns.

CAKSE XIII.
Private- R. (N. Lanes.). Striuek onl crest of riglit ilium)) by a

bullet. at siort range, two days. previously. Large woundd of
entrance;, no exit. Wounld ragged an,l gapijg, anld fmmll of.
splintered bone. Crepitationis all over gluteal regiols; oe(leiiia
of tlhighl museles; foul smell. Opened wound ul) freely, cleaiie(d
witlh carbolic and permanlgaiiate. and made two counter in-
cisios, in buttock for draimmage. Removedlbullet lying at upper
p)axt of sciatic. inotch. Injected hydrogen peroxide freelv all
rouiid the infected area. Healing rapidly whleni sent diowim
to b'ase.

Time fillowvimg case illustrates the danger o. overlookilncy
tourniquets: 0

.o C,ASEx XIV..-,. i. .
Private -Wilt,s'. Admittedl on Optober 25t1m, l414, wvith

comiiplete gangremie of whule of ritgiht arm froiii smomulder to6
fingrers. Bullet struck' iiplp)p arn.e' in fFolit -lI re mitillari'
becomes brachial artery, tearimug arterv. Emerged thlroigih
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lposterior wval of axilla. A strap tourntiquiet *was applie(l round
the axilla anid slhoulder to stop the sndden liaeniorrhage,
covered over witlh cotton-wool aind arm bandaged to side. This
-vas (lone at the froit. The man was seint h,ack to a field ambui-
lance, where thie touiriniquet wvas uniforttunlately overlooked, anld
the tipper arm andi( shoulder covered with nmore wool and
bandaged. He was theni senit to a clearinig hospital anid theni
transferred to me. It was then fiftv-fonr lhoturs after the
tourliiquet lacd beeni applied. The arim was (lead. an(l the
condition of the man was so bad that we tlhotught he would die
in a few lhours. The tourniquet was removed, andcl the torn
vessel was easily reaclhed anid ligated. Circulatioin lhad ceased,
niiul oil removiing tourn'i(luet no bleedinig occurred. Eighit
holur1s afterwards the conditioin had slightly improved. buit was
still (lesperate, an-d under conduction anaesthesia thie arm was
dlisarticulated at the shouilder-joint. For several davs following
he lay at the point of death. Theni lhe made an astonislhing
improvement, anid, although very wveak, was gdttiiit hourly
stroniger when he was evactiated.

This case was not one of gas gangrene. but was dute to
tearinig of the axillary artery anid a forgotten touLrniquet. Sir
Antlhony Bowlby saw this case with mue before amtipuitation,
anii(l also saw hiitmi two days afterwards. and on botlh visits
the imian''s outlook seemiied hopeless. His recoveryw as due
to the great attention and skill of the Frenchi nursing

Sisters wlho nursed him constantly nighlt and day.
Tllese hiistories are illtustrative of the series of cases of

gas gangrene at this clearing hiospital at this period. One
mlian lhad secondary lhaemorrhiage following an amptutationi
belowv the knee. The tiaps necrosed, anid slouLghling
occuirred in the deeper structures. The fennoral artery
u-vas ligatured in a lhurry under local aniaestlhesia, and
later the limb was amiiputated above the knee-joint.

In every case of amputation performed there was

nothliing else to be done in order to save life. The limbs
were deadl. Inimany of tllese cases important blood
vessels were torn, cruslhed, or conipressed, and when the
vessels were injured the gangrene developed more quickly
anid spread muore rapidly. It is regrettable tllat one lhad to
performl so imany amiputations at tlhis timne. but it is a
m-latter for congratulation that so m-lany lives were saved.

Onie of tlle cases (not above recorde(d) died studdenlv twelve
IOuI's after a disarticulation at tle sloulder-joint. Anotlher
one (not above recoided) died three dlavs after almputation
at the hiip-joint, from gangrene wlhiel progressed steadily
on to the perineumtn and lower abdomen, even after free
drainage, incisions and peroxide injections. There were
in addition five deatlhs froin gangirelne followillng woundcs of
the extremities. These five were adtmitted in a dyincg con-

dition, and passed away tw-o to four lhours after adml-lission.
One cotuld do nothiing for themii surtically. Other cases
died at time other clearing lhospitals in the townI. It w-as a
sad and mourlnful experience seeingf these fine young men
(lie.

HEAD WOUNDS.

Scalp wounds were common, from a simiaple graze to an
extensive tearing. As a rule, all tlhese cases (lid very
well.
Wounds involving injury to the bony wall of the brain

-ivere also very comm1on. Compound depressed fractures
witlh extradural lhaemorrhage responded -well to treatment
by trephining, elevation of fragmenited bone, remnoval of
spicules of bone sticking on to brain surface, controlling
liaemorrlhage, and renoving blood clots. More extensive
-wounds witlh laceration of brain suibstance, loss of brain
tissue, or withi fragments of bone deeply embedide(d in the
brain, did very badly.
The head wounds in all these cases were carefully

cleaned, fragmenits of bone removed, and free drainage
provided, but the results were very bad. Hernia cerebri
and septic meningitis rapidly-developed and the symptoms
speedily progressed. Tlhese brain cases were tlle -st7
distressing of all. The men died slowly, -were very rest-
less, constantly screaming and shioutinig and struggling.
tlhrowing off their blankets and rolling off theiLr iiatteesses.
r'ihey required constant attendance for these tllings, and
for retention of urinie, etc. Eleven shell wounds of the
lhead were admitted w%ith laceration of brain suLbstance
and lhernia cerebri; all died. One was admitted for
middle meningeal liaemorrhage, was operated on, annd
recovered. One was admitted for a shrapnel wound of
vertex; the sbrapnel made a gtutter fractuire over the
lonaitudinal sinus and caused severe haemnorrhage. Thtis
patient was trepbined, and when evacuated was doing
well. Witlh one exception, all the operations on the skull
were performed under local anaesthesia.

WOUNDS OF ABDOMEN.
Shell and slhrapnel wounds of the abdomen frequently

lacerated the abdomninal wall to suclh a degree that bowel
prolapsed forn tle wound, Two cases were admitted witlh
large loops of small gut protruding from wounds of the
abdomlinal wall. In one the protruding bowel was
plastered witlh fine gravel stones. In another the
loop of tlle bowel protruding was ganigrelnous. These
cases were cleaned up as well as possible, the gut
repaired aud returlned and the pelvis dlrained. All died.
In one large slhell -wound to the left of the umnbilictsa

mass of omiientum protruded. This was cleaned an(d
gently puslhed back, and lheld to the peritonieal edge with
two fine catgtut sutures. The wound was drained. This
m1an recovered.

CASE XV.
Corporal W., adnmitted witl shell wotund of rglit infracostal

regcioIn. Tle liver was exposed in the gapiig wound(. Shock bad,
liaemiorrhage severe. The wounId was packed anld ani attemipt
made to rally hiim, btit lie died in fotir hours.
Examiniiation after deathi showed extelnsive lacerationi and(I

bruising of liver. Gall bladder torn and extravasation of bi!e
presenit.

CASE xvi.
On the same dav aniother man was admitte(d withi a shell

wound of same region as Case 15. Liver exposed and also the
hepatic and transverse colon. Shock severe. Was operated on
at onice unider infiltration aniaesthesia. Omentum seen lyting
at oine corner was carefully pulled up anid utsed to pack off
bowel. Drainage tube and gauze inserted uinider liver. Edges
of wound cleaned aild loose stitches ptit thiroughi anid througi
the skin an(l muscles but lnot tied. Acute jaundice developed
in two davs but cleared up well. Wound reemaiined clear
throughout. Drain removed onl fotirthi day ani(l stitches pulledt
tiglht. Recovery normal.
The cases of perforatina bullet wounds of abdomnen did

well. No surgery was attempted. Nothing was allowed
by the mouith for tllree or fotur dlays. The quiestion of
pelvic drainage was always bornie in, mincl in coiinexioiI
with these visceral wounids.

Several slhrapnel wounds of the colon were adimitted.
All died.

CASE XVII.
One ianiwho liad a faecal listuila from a wound of tlje

ascendinig cololn dlied in fouLr days. Nothingd was donie
surgiically.

CASE: XVIII.
Aniother was admitted two d'ays after hraving beenl wouinded

with a faecal fistula to the left of the umbilicus, involvinig the
descendin,g colon. The area surrountdinig the wouinid was veryr
foul and a rapidly spreadinig intiltratioii into the abdominail
muscles was taking place. The leak thirotighi the bowel was a.

diarrihoeic " leak bubblinig, frothinig, scaldiig, aind coii-
stantly welling out. The bowel wounid was small, but the
injtirv an(d laceration to the mnuscles and skin were extensive.
The bowel was washed ouit through a catheter with warm

olive oil at first, then with boracic lotion, followed by bismutht
lotion. He was given bismutlth anid opium by the mouth. The
diarrhoea through the wounid (lid nlot abate; the wounid steadilv
got worse anid the general conidition of the patient was not
goodl.
Left alone he would have died from the diarrlroea anid fromli

the septic wouind. It was therefore decide(t to operate. Under
open ether anaesthesia the abdomen was opened below thje
umbilicus, through the right rectuLs muscle sleath at the middle
line. A lateral antastomosis was established betweeni ileum and
sigmoid colon. The operation was performed tlhree days after
enterincg hospital and the fifth day from receipt of wound.
The area round the shrapnel wouind was cleaned and drained, and
the wound packed with gauze wrung out in potassium permaia-
ganate solution. For some hours after the operation the diar-
rhoea stopped. Then it recurred as violentlv as ever-this time
through the rectum. The shrapnel wound still leaked and
bubbled a little, but could be kept fairly dry. The day after
operation the patient's conditionvwas worse. The diarrhoea
still continued through the rectum, and although the shrapnel
wound could be kept almost dry from faeces. the conidition of
the- tissiues -all'round this wound was imuch worse. He died on
the morning of the fourth day after operationi.

CASE XIX.
The thir(d case of faecal fis'tula' was sent in by Sir Antholny

Bowlby from a field ambtulance. This young officer hacl beei
lying there for some days. He -had had a shell wound of the
right groin inivolving the caecum. The whole abdominal wall
was dusky and thireatening to slough all round the wound. He
was admitted in a moribund state, and nothing was done but to
gi e him morphine.
After death I made a careful examination of the abdomen.

The woun(d had torn the caecum and ascen(ling colon, but the
bowel was closely adherent to the abdominal wall. There had
been no leak into the peritoneal cavity. The pelvis was clean.
The bowel had glued itself well round the injured area. The
bowel was, however, badly bruised, anid extensive extravasation
of blood had oecurred into itsawall.
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The mortality in-cases of faecal fistula is very high.
ly opinion, formiied froQnl what I have seen of this class

of wound, both in France and also during the Boer war in
South Africa, is that all, or nearly all, of them should be
operated upon (sliort-eireuiting of bowel and lavage of
bow,el above and below. the woundl). The death-rate
without surgical interferenoe mnust be about 90 per cent.
at least, and surgical interference mnight. save muany.
There is always the "tlhousandth man" wlho will pull
through if given a chance.
T1e opinion of German surgeons is interesting in con-

nexion with the treatment of abdominal woLunds. The
words of Professor Payr, of the Saxon arnmy, in the
MaItenchener medizinische TWochenschlrift, anid already
quoted in the BRITISH MEDICAL JOURNAL, are full of in-
terest. " Tlle victimus of these wounds (abdoniinal -wounds)
seldom receive proper treatmnent at- an- early- date wlhen
operative interference would be m11ost beneficial, anid at a
later date wlhen all the resources of surgery were at the
patient's disposal lie was already on tlle higil road to re-
covery or too ill to be benefited by an operation." Tlle
rougli generalization-that perforating abdominal wounds
above the umbilicus do well alnd sliotuld be left alonle, and
that those below the umiibilicus are danigerous anid may
require operatioins-is apt, wh en oft repeated, to be absorbed
as a fixed surgical guide. Notling could be more harmful.
It is perfectly true tllat wounids above the umbilicus do
well as a rule and slhould not be operated uipon. It is
also very true that some die from peritoniitis due to a leak
of blood and bowel contents at the time of wound, sub-
sequent collection of this infected material in the pelvis,
anid then pelvic abscess or spreading peritonitis.

First, tlle surgeon should be prepared early to drain the
pelvis witlh a tube through a stuprapubic openiing. If in
any doubt of sepsis at all it is inadvisable to wait for
strong confirnatory symptoms and signs; a sutpraptubic
drain should be immediately established,

Seconidlv, tlle free adminiiiistrationl of miorphlinle is open
to question. Morphine given at the tini-e of the injury to
lprevent slhock by casing tlle pain is absoltutely niecessary.
It is equally necessary to keep the patient free froml pain
for eiglht or twelve lhours afterwards. Then milorplline
should be witlhlheld in order that the surgeon can faitlhfuLlly
comprelhend the patient's state.

Tlhirdly, these men should, from the tiue of adumiission,
be treated in the Fowler position, in order to establish a
pelvic drain.

Fourtlily, they sliould be kept at tlle clearing hlospital
for ten days and then transferred to the base. Earlv
transportation in the lying-down position is sturgically
iuiproper.

Fiftlhly, it is seldomii necessary in these cases to open
the abdomen to search for tlle wouncl in the bowel. That
can be left to the bowel itself and to tle omentum. The
pelvis is the point to approach and to drain. Vomiting or
retching, -hiccough, distension and rigidity of the lower
abdomen at the end of thirty-six hours after receipt of the
wound, and increasing pulse-rate, are indications to drain
tlle pelvis. The temperatuLre at this stage is no guide, but
the pulse is all-important.

WOUNDS OF SCROTUM AND TESTICLE.
Four succh cases were admitted. In two the riglht

testicle was removed at once, owing to severe laceration
of cord and testis proper. In tlle thlird case an attemupt
was niade to save tlhe testis, but orechitis and severe
stuppuration ensued, and it was remloved." In the- fo6urth
case the cord was tornl thirough and the scrotum bruised.
Thle testicle was left alone lhere, anid the case was
evacuated three days later. I do not know wlhat the
result was. Wounds of scrotum a-nd testicle are niot so
common as one ml-iglht expect. After the battle of the
Marne two cases were treated at one ambulance, anid at
the Aisne three more by tlle same ambulance.

GUNS11OT WOUNDS OF HAND.
Wounuds of the left hand were -'extraordinarilyv comn1ion.

Many were wounded between the index and middle finoers
at the base of the fingers. Sonie lhad the tops of fingers
blown off, and some the little and ring fingers badly
inijured. The same holds true of the Indian troops. On
visiting a clearing lhospital of the Meerut Divisioni, I could
not help being struck by the nuimber of miien with left
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handls ili slings. All these inajuries were very carefully
examined, and the conclusion of various surgeons on this
subject .should be carefully collected at some future date.

WOUNDS OF ORBIT.
Wounids here were fairly common. Onie young Higli-

lanider was shot through the temple, the bullet entering at
one temple and emerging through the otlher. He was
totally blind, and had proptosis of both eyes.

In another case a bullet entered at the inner canthus of
the right eye and emerged in front of the left ear. The
left eye was destroyed; it was removed under local
anaesthesia. The sight of tlle riglht eye renmained intact.
Most of the wounlds of the orbit were associated witl

bad tearing of the clheek and mlalar regions.
Dr. La Personne pointed out at a m-leeting of the Freucli

Academy of Medicine in Paris the frequency anid aravity
of ocular lesions, and particularly transverse wounds of
the orbits, which were followed so frequently by total
blindness. He indicated the principles whicll ought to
guide tlle surgeon when hie intervenied surgically in these
cases.

WOUNDS OF KIDNEYS.
Only olne case of wounded kidney was treated; it was

senit by tlle officer comlimadldling of sclhool clearing hospital
for severe haenlorrhage.

A slhell splinter lhad torin thle Ilumbar iusclesC badly over the
right kidniey posteriorly. lMuscles extruded; wounid very foul
shock severe. Passinig ppure blood" pler urethram. Durinig
the first tweenty-four lhours this was very alarmiiing. Infiltrated
novocain all rouund kidlney region; openied up wound; cleanie(d
muscles, brought kiidney well into muscles. Kidney was;
lacerated and bruise(l. Did a partial decapsuilation, and stitclie(1
capsule by tlhree catguLt sutures to muscles. Draiiied freelywith two rubber tLbes and packed rouid with gauze. On third
day the urine wvas only slig'htly bloodstained, and the condition
was good. Oii the fourth day remloved gauize but left tubes.
These were removed on the sixth (lay, when I had to evacu-atehim owinig to hospital being bomibarded.

AXOUNDS OF BLADDE}R.
Two cases of bladder woundTIs were received:

CASE xxr.
The first nan was wounded by a slhrapnel blullet... Wounid of

entranice in hypogastrium; nio exit wounld. Admllitted sixteen
hours after injury. He had niot passed. urine duirinig that time;he says that he thought he was slhot three or four hours after
he had urinated.
A catheter was passed at onice, aiid about 2 oz. of -blood aniduriine withd.rawn. He was put uilnder openi ether aniaesthesia,

and ani incision was madle ini middle of abdomen, to the left of
the wound. -Blood clot found Iying on- surface of bladder, which-
was deep downi. Difficult to definie source of bleeding at this
time. The peritoneum was openied, anid omentum was iioticed
to be-well down- On brime of pelvis. A conisiderable -quanltity of
bloody uirine was mopped up slowly and carefully. Palpated
posterior surface of bladder, but was n-ot sure whlere the
leakage came througlh. On palpating. found the shrapnel
bullet. The bullet may have been dislodged fromr a temii-
porary restinig-place somewhere in the pelvis during the
process of swabbing. Then mnade a lateral incisioni thlrough
left side. Passed dowin two rubber drains behinid bladder,
and packed omentumii deeply down on to tubes. Closed
pecitoneal wound after first draggiiig up bladder iiito
inicision. Openied bladder; upper surface very bloody anid
blruised.. Shrapnel had grazed -upper surface antl perforated
it at the left side. Leak occurred through this. Shrapnel
wound in bladder was not sutured. Stitched bladder to
incision by four sutures after drawing it fairly firmily round(
a rubbe'r drainage tube. Packed"all rounld tube -vith gauze.
Iiiserted oiie deep stitch of catgut thruodgh muscles alnd fascia
anld bladder at the. upper part in. order to completely close off
peritoneum. Dressed shrapnlel wound witlh hydrogen peroxide
and gave a dose of antitetanlic serun.

Thils anxious case surprised us by the unde\entful after-history.As 'no signi of peritonitis 6ccftred, and as-the spiptapubic draini
tube in the bladder was actillg vell and not leaking, one of the
tubes in the pelvis was removed in twen-ty-four hours,- aiid the
other alongside in forty-eiglht hours. The loose stitch left
tlhroughl the incisioni here was then tightened and the wouniidcompletely sealed. The case was evtacuated on' the twvelftil day
With a suprapuibic fistula.

TThe case was seen by Surgeon-General Porter -and by
Sir Anuthonoy Bowlby, and illustrates muy previous conten-
tion that cleating hospitals slhould be equipped to mlieet anly
such cases. In tllis case tlhe man owed his life to the
excellent modern equipment of the French hospital. Som3ice
ueed of praise is due also to the kindly oinentum whicl
came down to the pelvic brimii, and als tothoe probable
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aseptic state of the urinie. Tlhe operation was performedl
about sixteen and a lhalf hoturs from the time the man
w%vas hiit.

CASE XXII.
The seconid bladder wouind was that of a mani shot through

the right buttock transverselv; also by a shrapnel ball. Ad-
mitted witht extenisive extravasation of blood anid urine ar;ounld(
the perinieum aDd both buttocks. Opened up area of extravasa-
tion by miultiple incisions. When incising over the left ischio-
rectal fossa fotind the l)ullet, which practically dropped inito
onie's hand. Owinlg to the man's state, wlicih was very bad, nio
attempt wvas ma(le to lhtunt for thle wouind of the bladder. The
bladdler was opened suprapuibically anid drained.
He was kept in hospital six days after operationi; the perineum

was then (iry anid (loing Nvell.
Perlaps this man should have been operated upon

thlroughi the perineum by an external urethrotomy higlh up,
but it was thouight at the time that the supraptubic drain
-was the safest.

BAYONET WOUNDS.
Onily onie bayon1et woLund was admitted to this hospital.

rrliis seemns very surprising, as bayonet attacks were
reported to be occuitrring frequently and one would hiave
expected serious wounids.

CA(SE XXIII.
Private P. (Royal Fusiliers). Brought in urgently bym-otor

ambulance for treatment for severe haemorrhage from nmouthl
and eye. The bayonet had entered at the inner cantlhus of the
left eye and peenetrated thlrough the left maxillary aiutruim. He
w%#as bleeding freely from vessel round palatal and maxillary
regions. IUnder ether the antrum was opened throtgh the caniine
fossa, and the opening was rapidly enlarged. It was fotund
full of blood clot. It was washed ouit and packed in gauize
soaked in hydrogen peroxide. Packing lhad to be very firmi in
order to stop the smart bleedinlg.
The eyeball had escapect injury, evidently putshe( asside by

the bayonet.
WVOUNDS OF TI10RAX.

A considerable nuinber of officers and meniei were admiitted
with perforatinig 'wouLnds of the thorax. Wotunds of the
uipper part of the chest invariably did well; wotunds of the
lower part were serious and often fatal.
A short hiistory of one case will illustrate the others.

CASE XXIV.
Captaiii S., B. X.M.C., attached to the- Regiment, was

Shot thlrOUgfh both lungs by a bullet whlile gallantly atteindiing
to woulnde(d men uinder a heavy fire. For this act he has beeim
aWvarded the Military- Cross. He was stooping forward at the
time with both arms extended away from the body. The bullet
struck him about the lower part of the right axilla and emerge(d
aboit the posterior axillary line of the left side. He wvas ad-
umitted with severe shock and dyspnoea. He had frequent
cough, wlhich he tried to prevent owing to the paini it produced.
WVhen puit to bed and heroin A grain placed under the tonguie he
'became easier and the shock gradually disappeared. The
cough eased off anid respiratory excursionis became more
marked; temperature normal, pulse rapidl. There was m--arked
dullness over the right lung base. The breath souinds were
vesicular but distant. The patient said lbe felt so well that lhe
wished to get up. In fact he did get up once or twice when the
watchful French nursing sister was out of the ward.'
At the end of the third day the temperature ran up to 103° F.

Dyspnoea'became marked, and pain in breathing so severe that
abhypodermic of morphine was given; the pain was all over the
right base. Briefly, the course of events was: pleurisy of
riglt base, pneumonia over the course of bullet wound throulgh
right lulng, expectoration of old blood clots, high temperatture.
'rhe left lung, curiously enough,' escaped, although- there was
(lulluess duie to haem-othorax of left base. The after-history
was a slow recovery.

All the penetrating btullet wounds-tlhose with entrance
and exit wounds-behaved in a similar way. First, a
period of dyspnoea, very little hacmoptysis, with shock
slight or severe. Then a period, usually lastinig for two
or tlhree days, of comparative qtuiet, with slightly
quickened breathing, no haemoptysis, occasional couglh,
nao rise of temperature. Then a rise of temperature,
frequtent and painful cough, with expectoration of par-
ticles of old blood clot, and tilick mucuis, and signs of
pneumonia round the 'track of the bullet, and generally
pleurisy of base from tlhe haemotlhorax. The above only
refers to the course taken at the time of the wound andl
for sonme days afterwards. The after-history of these
perforating- w%ounds of thle tlhorax often presents otler
features.

LOCAL ANAESTHESIA.
-Local anlaesthlesia on active service is a subject thsat w-ill

bear some stuldy. The circumstances in whlichl this form'
of ana.esthlesia can be applied are many. The condition of
thle wo-utndled, owing to shlock, haemorrhage, exposurle, and

gangrene, is often so serious that any operation, lhowevri
small, entails formidable risks. For the prevenition of
slhoclk, local anaesthiesia has proved to be invaluable. It
can abolishl pain anid so remove a powerful factor pro-duicing shock. It enables one to operate on maiyv patients
wlhen a general anaesthetic would be hazardlous.
The principles of infiltration anaesthesia and of condluc-

tion anaestlhesia are easily mastered. One nleed only have
a sound liknowledge of the anatomy of thle nervous system.The suirgeoni miust accustom.ihimself to the nieedles anid
apparatuss. Conduction and infiltration anaesthesia- w%vas
carried otut in a large number of cases in this hospital. The
metlhod was em-ployed in all tlle trephine cases except one.
It was used in amputations of fingers and in cleaning
uip wotunds in tlhe hands and fingers. It was emtiployed
in operations on the toes, feet, ankle, -leg, fracture(d thligs,
opening a frontal sinus, rem'noving contents of o-bits,
rem-ioving testicles, in shell wounds of limnbs.

I hope to record tllese cases in a special article at a
later date. The syringes and needles are Inot supplied by
the army. One mlust bring one's own outtfit. It can beconveniently packed in a lighlt metal box enclosed in a
canvas bag witlh a liandle. Barker's infiltrationi needles-
are necessary, and also two sets of needles and syringes
for the condutiction anaestlhesia. My ouitfit included also
acli-enaliii in solution, beta eucaine in- powders, andCi tablets
of novocain-suprareninl. These tablets are added to
physiologic salt solution, and can be madcl pup to variouis
strengths, as 0.5 per cent., 1 per cent. or 2 per cenit. The
tablets contain lnovocain and suprarenal extract. The
solution can bo boiled after addinig a few drops of diluitehydroclhloric acid, and so rendered qulite sterile.

ACIJD1)0S1S AND 'THE NITROGEN PARWTY ION
IN PREGNANCY.

13v H. LEITHI MURRAY, Mi.1).,
1 1ONOG AGY ASSISTANT SURGEON, HQSPITALT FOIt WOMEN, ITAVE POO,;

llONORARY CONSULTING GYN.XECOLOGICAL SURGEON,D)AVI) LEWIS NORTHERN HOSPITAL, LIVERPOOL.

To Dr. Whitridcge 'Williamus is (duie the inistittution of a
scientific examinationi of the urine in pregniancy. Recenitlv
he has m-lodlified to some considerable extent his original
view thlat ani am-monia coefficient over 10 to 15 per ceit.
is an indication for the prompt termination of pregnancy.
Most of those vorlcing at the subject were more or less
prepared for this clhange, but perhaps not all are yet con-
vinced that his present view is a clear anid sound one. It
will be of interest, tlieni, and possibly)of service, to review
the later aspects of the question and to report some recent
resuilts in a series of cases.

It appears to me regrettable that investigation, even in
toxic cases, in miaternity hospitals is so often limited to
a quantitative estimation of the albumini, of the uirea,
and occasionally of the arnmonia, and to a qualitative(
examination for acetone bodies. These elementary tests.
wlhile llo doubt of distinct service, cannot aspire to rival
an investigation wlichl gives with moderate accuracy the
percentage of total nitrogen, the fractions of this existing
as urea and as ammonia, and the acttual amount of acetone-
comnplex bodies present.

Further, when a fuller examination is uindertaken, it is.
ustually limuited to abnormal cases. No clear comparisoi,
therefore, is obtained between the normal and the ab-
normal. It will be apparent later in this paper that it is
not legitimate to jadge of the ammonia percentage in
preanancy, normal or abnormal, from tlle pereentage
found in the trine of a non-pregnant individual.
This paper records the results of an investigation

of the urine in 80 cases of pregnancy, botli niormal and
toxic, and lhas as its special endeavour tlhe description of
several tests for tlhat purpose. These lhave tlle particuilar
merit of being applicable by a relatively inexperienced
workler in a clinical, as distinguiished fromii a bio-chemical,
laboratory.

Mallthison's 3.Iethod of Ammionia LEstin?lation.
Thlis test is performed as follows:
Shahe for two minutes 25 c.cm. of urine with 15 gramis (circe)of wettral potassium oxalate and 50 c.cm. distilled water. The
A paper read in the Section of Obstetrics an(d Gynaecology tat theannual mnecting of the British MIedical Associationi at A.berdeeni.


