l} Avoid neddlesome first aid,

2) Transport the patient to a peint vhere definitive
care can be glven as quickly as possible, :

3) GConvert an open into a closed wound at the earliest
moment compatlble with safety to the natient.

l} Infection-places extra strain on tissues attempting repain
Damazed tissuew miet e absorbed or extruded; good ocule
. ture medium for hacteria, -~
5) Fopeipn bodies~ imeluding blood clots.
4} Motlion and activity~interferes with rest of parts
nterference with blood supily-causes further tisoue
d&m.ge. favers infection.

6) Eregg%t disturbance of vogm- needless inspections and

dressings.
B General ~1
2 g= dinbetes, nephritis etec.
bt
4
5
6

of un centmnina,’rl,n is a nmost imp@xta.nt pard

af all wouml mamnt see section on wound ccntaminati sm).

LR5T AID, Syould be as simple as pogeibles
Apply iarge sterile dressing ever wound. - Avoid 'ﬁ:euching
with fingers the surface coming in contact with wound,: Dresss
ing should be as voluninous as possible and ahauld extend over
large srea around wounds il

2; Bendage dressing o firmly and snugg ;{

3) 1If an extrenity is involved- apply B int 'vhether a fracture

- m'esmnt or not.

4) Control nemorrhage~ resilient pressure dregsing and s :ion

01 Doy 1108 | ,m}i‘
e}.dam necue ST\ i £2) lﬁ;ﬂll}ugmm

ATty s\ e R il AR

. } Wuile wailting for dressing.

T

2) If dressing not gvalleble.
3) Torrential h@morma.gm
1) If too tight may in,jure nerves and blood vessel;

2; £ too lcose nay Lnerely conpress veins end
ngimiqg inerease bleeding.
Should be J-4 inches vfide and firmly applied.
Blood prespure cuff preferable for upper extrems
ity { pump up to 250-270 mm, Hge) The pressure
dressing is then applied and the. tourniquet is



a

. released, unless there is no doubt that the bleeding
will recur, The tourniquet is then released every

T hour and re-applied only if necessary ( 1t very
rarely is). :

¢

1} t-raj to locate *raaturea and forelgn
bodizg,.
2) Inspection of wound mnder aseptie
preaautions { masking and sterile instru.
ment tachnique) $0 deternine extent of
injurys
gourn;%gegn 0ften desirable €0 control hleedin during surgieal
gare of exitrenity wounds:
a Toper extrenity~ blood pressure ouff,
Lowur eatraaxty- maxtin Landage.
Cle anxfr gg the Tound snd Field of One ,
aip removes noL only Some 04 the oon aminwtinm bacteria but
also 11*& and much other forelgn uaterial.
ipmente-A two ldentlcal get~uﬂs are prepared as follows}
Ster le basin (2 ouart ‘capacity).
2) 1 dozen G Ly © inch cotion squares { st@vile)o
5 S8terlle water. .
Cake of glnzn white soape. i :
One set up is used for sorubbing the aren arcund the wound and
the other for the wound iteelf,
A large irrigating can of 1-2 Lallon eapnoity filled
with sterile physiclogical salf solution and Titted with
a long rubber tute and irriwating nozzle,

e n

SQrub ag for operations Place one geteup on slerile
toble, ?*11 tasin 2 ”ull alth“sterile water and dron in cake of

soap. A oL & SLOE. N2l
% Rémeve Pirst aid dreasing exaaalng wound. |
2) Cover wound with square. af ganze to proﬁget it from serub
water from sgkin, :
%) Wash thoroughly a large ares around the Wouﬁ&g Malke
generous suds and ae caxeful that nona of ‘the ther gets
into the wound, : roges Jees) 10-20 min:

Qem- Y

3et out second soruh set.

Ghange gown and zloves.

Wash wou“d thoroughly but bentlj with soap and water,
taking care to see that all eracks: and gorners of vound
are exposed and cleaunsed, Thi { -

2
3
4

WNLe3as
gr“igate wound with several quarts of Bterile saline.
gggia n of D°vi§gglzei Pigsuew 7
The purpose of thie is tc remove
tissue which is necrotic or destine i to become so. '
1) A!ter the washing is eompleted drape the wound. Yo
% af g5 B[ lie& to the siin,
> U8 Hbsbanuiarapgy, the okin and yroceed through
the uouni 1aJnr by l&y@lz :




Nerves and blood vessels must be spared wherever possible,

Loose fraguents of bone are removed, Soiled ends are
cleanaed wi+h chisel and rongeur.

Bxpleore every crevice carefully and gently,

Remove foreign bodies | previcus X-ray is of great value here

During the excislon Xkeep irrigating the vound with physe
lologie sa?ine w0 remove debris and {o keep the tissues molet
gl _alkin only if abeolutely necguamgx ( it is

very apt te SUITViVe ) s
: staslsg~

A dry wound is essential for primary healing,
Henorrhage causes a separation of iissue ' planes, and o disturbhe
angs of blocd supply by pressures Blood elots are a good cule,
ture nmediwad,

1) Oozling- is controlled by gause sponges wrung out in
warn physiologle saline.

Bleeders~ clamp only the tlp of the vessel and den't
include surrounding tispue in ligature. Use £ine
8ilX or 000 or 0000 chromic catgut and keep number of
¥ ligatures at a m;nuuxg, because they act as a forelign

Lo
3} Avoxd aa]age to vessels which may still be functional.
4} On coupleling exolsion-~ remnove tourniquet and coatrol
blacding
The raeilient_preasure drassing and elevation in

wounds of the extremities will sontrol much bleeding,

The pressure dressing at the end of the operation also
helps in maintaining hemostasis by supporting venous

return.
AVOLU&NCs 01 3
1} Avold rou~’ zanq ing of Eiasues.
2) Avoid antfsepuios in wouund
3 Avala us& av uauterj.

]
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ther damage duping definiliive treatment-

1:=’a;r‘:'~‘u‘< . aa vossgible). of normal poesitional and
pregsure. Fliﬁﬁf?ﬁﬁrl[ﬁlﬂﬁtlﬂt~zz‘a~ '
ﬂl!! erate dead spages- theoe eollect serum and breed

vagterials Do this by pressure dressing or by opeuning wide

for drainage to the outaide,
8 Reduge fractures.
3) Repailr soft tissue.
4

c&ose skin.

: 8] ugggﬁes-such ag tendons and nerves is

\ 18 n war wounds becautse of contanination, tiue
lnterval since injury, lack of preliminary rest, and lack of time
Tor observation, (For technique see separate sections dealing with
various tissues and regions),

SUL @ 1ndioated only if

a8 been seen early.
Flrst ald has been uati@;aetorj.
Surgeon has adequate time and faeilities,
The patient may be watehed carefully in case of sizeable

wounds,

gpeclal cases-
l‘ Facial wounds- close up to 24 hours,

Joint wounds- close loomely to- sking
leave glin open after 8 hours,
3) Abdominal wounds- close regardless of

time interval.

2
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Method of elosure- |

l; By suture-~ nust be without tension.

2) By skin sraft« Where possible use thick

split grafts { intermediate thiclmess graft).
Pull thioimess graft and pedicled flap seldonm
feapitle,

- Eﬂﬁ&aﬂ%ﬁﬂ%&ﬁ&_&i_ggggépind*oatad where primary clestre not pessibl
or contraindicatled. ine wound with a layer of fine mesh geuze
saturated with vaseline,  Then peck lightly with gauze and
applv resilient pressure dressings '

piint or gast~ to put part at rest. -;ga;egtg
& window cver the site of the wound at the time of operailon.
Tae latter is gut and removed at the tilme of the first dressing,

The outer saturpted dressings are removed; fresh ones are applied;
and the sita=is’bana&ged sangely with a resilient pressure dresse
ing which gives adequa%e supporte fiplints may be lncorporated
in the ﬂrGJSiﬁﬁb if they are sterilizable (aluminun).
%gggg_éggggfgﬁgp(see chapter on surgical dreasings). Should

e done as réquently as possible, ILeave dressing on 1014
days unless special indication arxses. Change therafter only
ag wound counditions indicate,

£§?gngg%_g§gg¢ support constitutional condition of patient by

adequate protein intake in diet and by vitanin sdministration.

wrm OF THI LATS WOUND (over ‘:i ours)/w 47“%“‘@/
Buch a voung mﬁat'be treate’ as if it vere fionlkly 1nfect9§,
' Prevent further wound contemination [see above).
ﬂa7awbm¢2 Clesnsing of the wound by washing is contraindicated.
e n s 31 Bxelslon is contraindicsated- when the extenzion of the
‘"f process has stopped one may cautiously execise necrotie
bits through the line of demarcation, ( see treatnent of
gas gangrene ).
4) Avoid further woundé iagage ( as in early wound}.
5) Yoreign bodies-
A If not causing reaction leave alone until wound hes
nealed. :
E If healed and causing no harm leave alone.
¢ In frankly infected wound if foreign body seems at
fault and inadequate drainage is present. gently search
for it'undsr anaestheaﬁa.

f 4 o Vo oa o

6) Keep fareign material out of wound—

Avoid ligalures as much ag noamibie.
7} Restoration of normel tiseue relationships-
A Deep tEssue repalr is out of the question,
B PFrectures- merely es good apposition as posaible by
external fixation
C BSoft tissues- loose approximation if at all, Yo
suturing pernitted.

8) @losure~ forbidden, Leave wound opert or even enlarges
Deep wounda are paeked open with gauze, the inner layer of
which is saturated with vaseline :

9) Gontrel of hemorrh&ga«ﬁleeding in late wnund is usvally
secondary (deep infection and erosion of vessels).

Control by packing and pressure. If this fails proximal
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ligation is dome, or if not successful- amputation,
10) .‘Plx;om tien of good blood supply- by elevation and warm molst,
acks
il &ha:alute Lamebilization- by yluster or splints alunimm epllnta
, may be incerporated in waram molst packs, :
12) General caro- adequate intake of proteins and vitanins.

«

e






THE TREATMENT OF OPEN WOUNDS

General Considerations:
The aim is to:

1.
2.

3.

Avoid meddlesome first aid.

Transport the patient te a point where definitive care can be given as
quickly as p0551b1e.

Convert an opin into a closed wound at the earliest possible moment com-
patible with safety to the patient. ,

Factors which interfere with wound healing:

a)

b)

Local:

l; Infection -~ places extra strain on tissues attemptlng repair.

2) Damaged tissue - must be absorbed or extruded; good culture medium
for bacteria.

3) TForeign bodies - including blood clots.

4) lotion and activity - interferes with rest of part.

5) Interference with blood supply - causes further tissue damage; favors
infection. ‘

6) Frequent disturbance of wound -~ needless inspections and dressings,

Generals:

1) Advanced age. '

2) Constitutional diseases ~ diabetes, nephritis, etc.

3) Vitamine deficiencikes - especially A. and C.

L) Protein deficiency.

5) Distant infection.

6) Dehydration.

THE CARE OF THE EARLY WOUND (6~8 hours).

The prevention of wound contamination is a most important part of all wound
treatment (see section on wound contamination).
FIRST AID: Should be as simple as possible:

1)

2)
3)

4)

Apply large sterile dressing over wound. Avoid touching with fingers the
surface coming in contact with wound. Dressing should be as voluminous as
possible and should extend over large area around wound.

Bandage dressing firmly and snugly.

If an extremity is involved - apply splint whether a fracture is present
or not.

Control hemorrhamge - resilient pressure dressing and elevation of part
almost always suffice, even with severe bleeding.

The Tourniquet - seldom necessary.

Indicationss:
1) While waiting for dressing.
2) If dressing not available.
3) Torrential hemorrhage.
Dangers:
1) If too tight may injure nerves and blood vessels.
2) If too loose may merely compress veins and increase bleeding.
Technigue:
X Should be 3-4 inches wide and firmly applied.
Blood pressure cuff preferable for xupper extremity. (pump to
250-270 mm. Hg.) The pressure dressing is then applied and the
tourniquet is released, unless there is no doubt that the bleeding
will recury The tourniquet is then releascd every 1/2 hour and
re-applied only if necessary (it very rarely is).



DEFINITIVE CARE:
Prelimdnary orientation:
13 X~-ray to locate fractures and foreign bodies. °
2/ Imspection of wound under aseptic precautions (masking and sterile in-
strument technique) to determine extent of injury.
Tourniquet: - Qften desirable to control bleeding during surgical care of
extremity wounds:
a) Upper extremity - blood pressure cuff.
b) Lower extremity - Martin bandage. 4
Cleansing of the Wound and Field of Operation:

This removes not only some of the contaminating bacteria but also dirt

and much other foreign material,.

Equipment: A Two identical set-ups are prepared as follows:

1) Sterile basin (2 quart capacity)

2; One dozen 6 x 6 inch cotton squares (sterile)

32 Sterile water, -

4) Ceke of plain white soap.

One set-up is used for scrubbing the area around the wound and the other

for:the wound itself.
©  B. A large irrigating can of 1/2 gallon capacity filled with

sterile physiological salt solution and fitted with a long
. rubber tube and irrigating nozzle.
Technique:

Scrub as for operation. FPlace one set-up on sterile table.

Fill basin 3/4 full with sterile water and drop in cake of soap.

4 . Washing of area about wound:

1) Remove first aid dressing exposing wound.

2) Cover wound with sguare of gmuze to protect it from scrub water
from skin, ‘

3) Wash thoroughly a large area around the wound. lizke generous
suds and be careful that none of the water gets into the wound.
This procedure takes 10-20 minutes.

4) Irrigate the area washed with solution from the irrigating can.

B. Washing of wound itself:

1) Remove dressing from wound.

2) Set out second scrub set.

3) Change gown and gloves.

4) TWash wound thoroughly but gently with soap and water, taking
care to see that all cracks and corners of wounds are exposed
and cleansed. This procedure takes 10-20 minutes.

5) Irrigate wound with several quarts of sterile mak saline.

Excision of Devitalized Tissue:

The purpose of this is to remove tissue which is necrotic or destined

to become so:

1) After the washing mfxklikx is km completed, drape the woupd. No
antiseptics are applied to the skin.

2) Start the excision through the skin and proceed through the wound
layer by layer.

3) Nerves and blood vessels must be spared wherever possible.

L) Loose fragments of bone are removed. Soiled ends are cleansed with
chisel and rongeur.

5) Explore every crevice carefully and gently.

6) Remove foreign bodies (previous x-rays are of great value here).
During the excision keep irrigating the wound with physiologic saline
to remove debris and to keep the tissues moist. Sacrifice facial skin
only if sbsolutely necessary (it is very spt to survive).

o



Hemostasis: .

A dry wound is essential for primary healing. Hemorrhage causes a separation
of tissue planes, and a disturbance of blood supply by pressure. Blood clots are
a good culture medium. '

1) Oozing: is controlled by gauze sponges wrung out in warm physiologic sallne.

/2) Bleeders: clamp only the tip of the vessel and don't include surrounding
tissue in ligature. Use fine silk of 000 or 0000 chromic catgut and keep
number of ligatures at a minimum, because they act as a foreign body

3) Avoid damage to vessels which may still be functional, -

4) On completing excision: remove tourniquet and control bleeding.

5) The resilient pressure dressing and elevation in wounds of the extremities
will control much bleeding. The pressure dressing at the end of the opera-
tion also helps in maintaining hemostasis by supporting venous return.

Avoidance of further damage during definitive treatment:

1) Avoid rough handling of tissues.

2) Avoid antiseptics in wound.

3) Avoid use of cautery.

Restoration (as nearly as poss1ble, of normal posiktional and pressure relation-

ships of the tisgues:

1) Obli.erate dead spaces: (these collect serum and breed bacteria). Do this
by pressure dressing or by opening wide for drainage to the outside,

2) .Reduce fractures. ;

3) Repair soft tissue.

L) Close skin.

Primary repair of deep structures: - such as tendons and nerves is usually not ad-
viaable in war wounds because of contamination, time interval since injury, lack of
preliminary rest, and lack of time for observation., (For technique see separate
sections dealing with various tissues and regions).
Primary closures - indicated only if
1) Wound has been seen early.
2) First-aid has been satisfactory. .
33 Surgeon has adeguate time and facilities.
4) The patient may be watched carefully in case of sizdable wounds.
Special cases:
1) Facial wounds - close up to 24 hours.
2) Joint wounds - close loosely to skin; leave skin open after & hours.
3) Abdominal wounds - close regardless of time interval.
Method of closure:

1) By suture: must be without tension.

2) By skin graft: where possible use thick split grafts (intermediate thick-
ness graft). Full thickness graft and pedicled flap seldom feasible.

Open dres=ing of womnd: dmdicated where primary closure not possible or contra-
indicated, Line wound with a layer of fine mesh gauze saturated with vaseline.

Then pack lightly with gauze and apply resilient pressure dressing. Application of
splint or cast: to put part at rest. Indicate a window over the site of the wound
at the time of operation. The latter is cut and removed at the time of the first
dressing. The outer saturated dressings are removed; fresh ones are applied; and
the site is bandaged snugly with a resilient pressure dressing which gives adequate
support. Splints may be incorporated in the dressings if they are sterilizable
(2luminum) .

After dressings-(see chapter on surgical dressings). Should be done as infrequently
as possible. Leave dressing on 10-14 days unless special indication arises. Change
thereafter only as wound conditions indicate.

General Care: support constitutional condition of patient by adequate protein intake
in diet and by vitamin administration.

-3
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Treatment of intermedizte wound over 6-8 hours but under 24 hours:

Such a wound, unless under exceptiocnal circumstances is contaminated with
virulent organisms and infection may already be starting.

A., Some of these wounds will be amenable to cleansing and careful gentle

excision.

“B. Some will be frenkly infected and must be so treated (see below),Treat—‘
ment, of Late Wounds. None (except an occasional wound of the fack) should be
closed by suture. ’ :
1. No Frank Infection Present:

Cleanse surrounding area and wound gently with soap and water and normal
saline irrigation.

Excise devitalized tissues and remove foreign bodies.

Provide adequate drainage; by leaving wound open, by enlarging if area of
damage is covered.,

Pack any defect gently with vaseline lining of fine mesh; fluffed gauze.

Do not perform primary suture; apply resilient pressure dressing.

Apply splint: Plaster of Paris casement; wood or metal splint to put part
at rest.

2. If frankly infected treat as outlined below.

TREATMENT OF LATE WOUND (over 24 hours) and frankly infected.

Such a wound must be treated as if it were frankly infected whether it evi-
dences subcutaneous infection or not.

1) Prevent further wound contamination (see above).

2) Cleansing of the wound by washing is contra-indicated.

3) Excision is contra-indicated when the extension of the process has stopped
one may cautiously excise necrotic bits through the line of demarcation. (see treat-
ment of gas gangrene).

L) Avoid further wound damage as in early wound.

5) Foreign bodies:

2. If not causing reaction leave alone until wound has healed.

b. If healed and causing no harm leave alone.

¢e In frankly infected wound if foreign body seems at fault and inadequate
drainage is present, gently serach for it under anesthesia.

6) Keep foreign material out of wound. Avoid ligatures as much as possible.

7) Restoration of normal tissue relationships:

a. Deep tissue repair is out of the question.
b. Fractures, merely as good appnosition as possible by external fixation.
c. Soft tissues, loose approximation if at all. No suturing permitted.

8) Closmee: forbidden. Leave wound open or even enlarge. Deep wounds are

packed open with gauze, the inner layer of which is saturated with vaseline.

9) Control of hemorrhage, bleeding in late wound is usually secondary (deep

infection and erosion of vessels). Control by packing and pressure, If
this fails proximal ligation is done, or if not successful, amputation.
10) Promotion of good blood supply, by elevation and warm moist packs.
11) Absolute immobilization, by plaster orsplint: Aluminum splints may be in-
corporated in warm modst packs.
12) General care - adequate intake of proteins and vitamine.
Anesthesia in Wound: Choice of anesthesia will depend on the nature of the wound,
its location, and the anesthetics available.
General Anesthesia: allows more rapdd and thorough treatment in extensmve wounds.
1) Nitrous oxide - for short cases
2) Ether - probably most generally useful and available.
Local anesthesia:
1) Small superficial wounds; if seen early and not infected.
2) Head wounds; may use avertin and local. Infilltration dangerous if infec-
tion present.
P
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