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FOREWORD

€ First World War Mz, Harry Plaw, later Sir
afry Plawt, P.R.C.S., established a Fracture Clinic in
i the Ancoats Hospual, Manchester. This clinic was the
irst of 1ts kind, and 1t became the model upon which so many
thers were to be based. From the start, the successive sisters in
harge of that chinic have been its pivots, and Mrs. English, the
uthor of this monograph, was until recently the holder of that
post. She inherited the techniques of Plaster of Paris work
which have been evolved in Ancoats, but she has also developed
several new methods of her own.  As a result, she is able to give
an authoritative and detailed account of the preparation "and
apphcation of Plaster of Paris casts and splints.

All the methods she describes are detarled step by step in the
way she has taught them to many nurses and surgeons. [ believe
that this practical hand-book will be of real and lasting value to
everyone who uses Plaster of Paris, for orthopaedic surgery 15
unlikely to be able to do without that substance in the lifeume
of any of us.

‘The indebtedness of orthopaedic surgeons and of thewr patients
1o 'plaster-sisters’ 1s often forgotten  The Plaster of Pans bandage
has been in use for hittle more than a century  Shontly after its
introduction, a well-known text-book of the treatment of fractures
deseribed ‘plaster of Paris moulds’ as * . . not entitled to serious
consideration. Heavy stone coffins, they mught serve welt enough
the purposes of mterment, but they are wholly unsued ta the
purposes of a splint.’ Many of us, remembening the heavy and
cumbersome plasters of not mere than twenty-five years age, can
appreciate the truth of that enticism The sevolution which has
madt a plaster cast the most comfortable, the best and the most
useful of all splints has been argely due to plaster-sisters such as
Mrs Enghsh. We are all 1n therr debr~™

. GRIFFITHS



PREIACE

body is an art which ean e acquired only by practice of
the techmque.

1t 1 essential that any person applying a plaster cast should
has e 2 thorough knowledge of its purpose, and of the complications
winch may anse from its incorsect application,

A satisfactory result depends almost entirely on a cast sufficiently
strang 1o serve its purpose yet as light as possible to ensure comfort
for the patient. This is achieved by attention to detail.

1 have written the details of plaster technique primarily for the
henefit of nurses who work in the busy fracture department of
my own general training school, where perhaps T was better
Lnown as Sister Newton, They receive an initial period of three
weehs' mstruction and supervision and are then allowed to apply
simple plasters unaded. “They also assist in the application of
the more difficult casts required 0 surgery of the limbs, shoulder,
spme and hup

The practical pomnts of plastening are rarely described and 1
have tried to present them stmply and clearly to the reader, with
the trust that he or she may benefit from my own experience as a
plaster room sister ’

J am most grateful to Mr D. Ll Griffiths for reading and
advising on the manusenpt and illustrations, and for writing the
Foreword, and wish to thank his secretartes, Mrs. Openshaw and
NMiss Tocher, for their help in many ways. My special thanks are
due to the North Manchester Hospital Management Committee
for the faulities afforded me at Ancoats and other hospitals in
the group to obtan photographs, and to Miss Jean Perry for
taking the photographs and prepanng the line drawings. N

I am mdebted to the Department of Medical Photography at
the Manchester Royal Infirmary for providing the Figdrcs 43
70, 87, 107, and 130, and to Sister Tushingham for her ﬂssistnnce’
and for allowing me full use of the Plaster Department of the
Manchester Royal Infirmary

Jo WY e gb pl M F O R ne - .

Tll] application of Plaster of Paris to any part of the human
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the field of orthopaedic nursing which held my interest; and
the nurses of Ancoats Hospital who with other members of the -
staff have given much help 1n the preparation of this book.

Finally, I express my warmest thanks to my husband, Dr. H. L.
English, for typing the manuscript; to his father, Dr. Howard
English, for his encouragement; to Messrs E. & S. Livingstone
for publishing the book and allowing me to use certain illustrations
from Surgery of Modern Warfare; and to Mr. Charles Macmillan
for his advice, interest and acceptance of the manuscript.

MARIAN ENGLISH
1957
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CHAPTER 1
THE PLASTER DEPARTMENT

number of cases treated, In some, the plaster room is part of
the casualty department and plasters are applied by any
member of the staff who is available at the time, The casts
required after operations or for in-patients are u§unlly the
responsibility of the theatre or orthopaedic wards. 'This arrange-

IN general hospitals, plastering facilitics vary according to the

. ment appears to work quite well in the smaller hospital where

fractures are few in number, but in heavy industrial arcas which
have a high accident rate a separate unit concerned solely with
plastering throughout the hospital is the ideal. Each patient
receives treatment by a properly trained and responsible ream,
and errors are avoided by careful supervision.

RECORDS

1t 15 well known that in recent years there has been a marked
increase in litigation, and the field of plastering has not eseaped
the law courts.  While the majority of patients are co-operative
and apprecate one’s efforts to help them, a small minority are
hyperentical and discontented, are ready to blame everyone but
themselves for therr msfortunes, and will appeal to the courts
of Jaw 1f the results of treatment, however carefully carried out,
do not come up to their expectations,

In these circumstances, the best defence for a plaster-room
staff may be an accurate and detailed record of the case history.
Everything ordered for, given to, or refused by the patient should
be carefully written in ink or typed, and the statement initialled
by the person who makes it. The date of the consultation should
never be omitted. Two plaster record books are essential; the
first should state the date, name of patient, the diagnosis, type
of plaster and by whom applied; and the second a detailed
account of all plasters applied under anaesthesia, with particulars
of the date, name, address and age of the patient, the diagnosis,
operation and treatment, the operator, the anaesthetist and the
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CHAPTER 1
THE. PLASTER DEPARTMENT

number of cases treated,  In some, the plaster room is part of

the casualty department and plasters are applied by any
member of the stafl who is available at the sime. The casts
required after operations or for in-patients are usually the
responsibility of the theatre or orthopaedic wards. ‘T'his arrange-
ment appears to work quite well in the smaller hospital where
fractures are few in number, but m heavy industrial areas which
have a high accident rate a separate unit concerned solely with
plastenng throughout the hospital is the ideal. Fach patient
recenves treatment by a properly traied and responsible team,
and errors are avorded by careful supervision,

IN general hespitals, plastering facilities vary according to the

RECORDS

1t 15 well known that n recent years there has been a marked
mcrease m ltigation, and the field of plastening has not escaped
the law courts. While the majority of patients are co-operative
and appreciate one’s efforts to help them, a small minority are
hyperentical and discontented, are ready to blame everyone but
themselves for therr mssfortunes, and will appeat 1o the courts
of faw if the sesults of treatment, however carefully carried out,
do not come up to their expectations.

In these circumstances, the best defence for a plaster-room
staff may be an accurate and detarled record of the case history,
Everything ordered for, given to, or refused by the patient should
be carefully written in 1nk or typed, and the statement initialled
by the person who makes it. The date of the consultation shauld
never be omitted. Two plaster record books are essential: the
first should state the date, name of patient, the diagnosis, type
of plaster and by whom applied, and the second a detmled
account of zll plasters apphed under anaesthest, with particulars
of the date, name, address and age of the patient, the diagnosis,
operation and treatment, the operator, the anaesthetist and the

A



2 PLASTER OF PARIS TECHNIQUE

anaesthetic given. These books, if required in court, could save
much inconvenience and embarrassment. This aspect of plastering
should never be ignored, and is important to the career of any
one of the orthopaedic team

DUTIES AND SPECIAL RESPONSIBILITIES OF STAFF

The surgeon-in-charge is responsible for all the work carried
out in the plaster room. His duties allow little time to be devoted
to the actual plastering. Normally this work is carried out by
specially trained nurses working in conjunction with the junior
surgical staff. The unit consists of a plaster sister, whose duty
is to maintain efficiency in the department and in her staff nurses
and trainces. A good team-spirit helps to promote a smooth
runnmng concern.

REQUIREMENTS FOR AN EFFICIENT PLASTER UNIT

Today there is 2 constantly growing demand by all hospital
departments for increased accommodation, and the plaster unit
often fares badly in this respect, but, however limited the
accommodation provided, proper and sufficient equipment can
and must be provided

The plaster room should have a large porcelain sink with 2
good drainage, as the passage of plaster cream and loose pieces
of set plaster cannot always be avorded, Plaster powder should
be stored m a warm dry place to prevent deterioration, and a
trough or tray 1s necessary for the making of plaster bandages.
Empty biscuit-tins provide excellent storage for plaster bandages,
and can be painted cream to improve their appearance, with the
size clearly mdicated 1n a contrasting colour. For the making
of slabs, a hard smooth surface 1s advocated. A shelf or table
with a vitrolite, plate-glass or marble top 1s ideal for this purpose.
Pails and bowls are required for the soaking of bandages, and
mackintosh aprons and covers are needed for the protection of
clothing. Sandbags are required mn varymg shapes and sizes for
the comfortable cradling and support of the lower limbs. A
full-length tape measure 1s an idividual ‘must’ for every member
of the staff. It is required several times each day.

Couches, trolleys, wheelchairs and foot stands should be
sufficient 1n number to supply the needs of patients with injuries
to the trunk or lower limbs. The X-ray department may be some
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distance away from the plaster ropm, am_i power points should
be installed for the convenience of taking fitms hy portable
machine, X-ray iluminators should be fixed at the moxt
convenient points for the viewing of films. o

Among; the essential equipment for both application and
removal of plasters there must be at least three pairs of strong
straight scissors, plaster knives or scalpels, plnstcr_shcars of
diffcrent sizes, plaster levers and spreaders, Razars, ring cutters
and wire cutters are also necessary for daily use, and general

Fi6 1 —The Desoutter electne plaster cutter.

instruments for dressing-trolleys should be sufficient in number to
satisfy the needs of the department.  An electric plaster cutter with
an osciflating wheel (Fag, 1) quick and painl

of padded plasters, It 1s designed, by means of fine oscilfations
of the wheel, to cut through hard substance only, and there is
httle danger of penetrating the skin when light pressure is used,
but the wheel becomes hot from friction and the patient often
feels the heat produced, through the padding. For this reason
st must be used with care, and wever on wupadded plasters, ar a
burn may result. Sparking can be seen in the motor, and
therefore the cutter must not be used in the presence of

inflammable liquids or gases, in particular, oxygen and
ether, or an explosion may occur with a risk of injury to
both patient and staff.

4
1




4 PLASTER OF PARIS TECHNIQUE

Several sizes of syringes and needles are needed for simple
jections, intravenous anaesthesia and joint aspirations, which
are frequently performed in the plaster department, and all
general equipment for the sterilisation of bowls, instruments
and dressings is a necessary addition to the inventory.

There should be enough cupboards and drawers i which to
keep special dressings which are used solely for orthopaedic
cases. Cardboard and felt collars, and cervical and axillary muffs
are in constant demand, and a ready-made stock in a number of
sizes saves much time during a busy clinic. Stockinette and
plaster wool rolls also take up much space, and provision should
be made for this bulky stock which a plaster room should have
m hand.

THE SPLINT ROOM

Any orthopaedic department should be equipped with splints
n common use, and the supply should meet the demand ~ Sizes
have to be kept in duplicate or triplicate, A number of splints
and appliances are padded and bound with leather. They may
be in use only occasionally and should be kept covered to prevent
soiling, Crutches and elbow crutches should be supphed in
heights suitable for children and adults, and walking-sticks
supplied 1n pairs are also a necessity. No crutch or stick should
be 1ssued without a rubber protective pad at 1ts base. It would be
shameful 1f a patient were to fall and injure himself as a result
of having unprotected crutches or sticks. Walking-trons are
seldom used, but a small stock 1s advisable. The metal rusts if
left exposed, but a thin coat of grease prevents this. Rubber-tyre
soles should be thoroughly cleaned after use, and buckles and
straps examined for defects before plactng in order of size on
an open shelf. Wooden and metal splints may be stored on open
shelves but covered with a dust sheet.

THE PLASTER THEATRE

The same equipment 1s needed 1 the plaster theatre as in the
plaster room, with additional equipment for the application of
hip spicas and plaster jackets. There are several designs of
orthopaedic tables used in the application of a hip spica, all
satisfactory, with shoulder, pelvic and foot rests. They enable
the patient to be supported firmly but leave the trunk and limbs
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. i
free for the tonvenience of the person applying the casli hfla
an sdvantage 10 have two of these tables, and each can be o

dificrent type.

Fic 2 —A type of head suspension
apparatus, The patient s sus-
pended by a padded leather halter
puihing on the low er jaw and occrput.
A plan cafico sling 18 substituted
for thus of the plaster has to be yaken
over the head and neck before the
tenston Js relaxed.

A suspension apparatus from the ceiling, or a standard
suspenston frame, is necessary for the treatment of certain spinal
conditions, and is likely to be used only in the plaster theatre.
"The principle of both types is the same, A haltey is fived on the
patient’s head with the pull from the lower jaw and the occiput
(Fig. 2). Tension is gradually applied until almost the ful) hody
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Several sizes of syringes and needles are needed for simple
jections, intravenous anaesthesia and joint aspirations, which
are frequently performed in the plaster department, and all
general equipment for the sterilisation of bowls, instruments
and dressings 1s a necessary addition to the inventory.

There should be enough cupboards and drawers in which to
keep spectal dressings which are used solely for orthopaedic
cases. Cardboard and felt collars, and cervical and axillary muffs
are in constant demand, and a ready-made stock ‘in a number of
sizes saves much time during a busy clinic. Stockinette and
plaster wool rolls also take up much space, and provision should
be made for this bulky stock which a plaster room should have
in hand.

THE SPLINT ROOM

Any orthopaedic department should be equipped with splints
1 common use, and the supply should meet the demand. Sizes
have to be kept in duphicate or triplicate. A number of splints
and appliances are padded and bound with leather. They may
be 1n use only occasionally and should be kept covered to prevent
soiling. Crutches and elbow crutches should be supplied in
heights switable for children and aduits, and walking-sticks
supplied 1n patrs are also a necessity. No crutch or stick should
be 1ssued without a rubber protective pad at its base. It would be
shameful 1f a patient were to fall and njure himself as a result
of having unprotected crutches or sticks. Walking-irons are
seldom used, but a small stock is advisable. The metal rusts if
left exposed, but a thin coat of grease prevents this. Rubber-tyre
soles should be thoroughly cleaned after use, and buckles and
straps examuned for defects before placing in order of size on
an open shelf. Wooden and metal splints may be stored on open
shelves but covered with a dust sheet.

THE PLASTER THEATRE

The same equipment 1s needed 1n the plaster theatre as 1n the
plaster room, with additional equipment for the application of
hip spicas and plaster jackets There are several designs of
orthopaedic tables used in the application of 2 hip spica, all
satisfactory, with shoulder, pelvic and foot rests. They enable
the patient to be supported firmly but leave the trunk and limbs



CHAPTER 1

MATERIALS USED IN PLASTERING

PLASTER OF PARIS

1aster of Paris 15 the most cffective substance used in
P the immobilisation of the trunk and limbs, Tt is made

from calciurn sulphate, which occurs in nature in two
main forms:

1. Gypsum {Ca50,.211,0), in which cach molecule carrics
two molecules of water of crystalfisation; and

2. Anhydrite (CaSO,), which, as its name implies, is anhydrous
and does not contain water of crystatlisation.

Both these forms are stable, and deposits of them do not
readily change from one to the other, Only gypsum is of use n
the making of Plaster of Paris, which is obtained by crushing
gypsum and carefully roasting it to about 130° Centigrade, to
drive off some of the water of crystallisation. This process is
carned out in special establishments, since, if the gypsum is
voasted for too long a period, or its tempersature allowed to rise
ahove 200° Centigrade, it is completely dehydrated and converted
to ashydrite, or ‘burat plaster’, This will not set on the addition
of water and 1s therefore useless. I, on the other hand, the
gypsum 1 insufficiently roasted, the plaster powder will not set
firmly when water is added, and, simularly, if roasted plaster is
exposed to a damp atmosphere, it will lose its property of setting.

Plaster of Paris (CaS0,.41,0) is a white amorphous powder,
unltke the crystalline state from which it 18 made. When the
puwder 1s immersed in water, st again erystallises to form gypsum
and a solid mass. This 1s panied by an in volume,
sa that when a east 15 made from the plaster, t moulds itself to
the part to which it 15 applied. For this reason, plaster bandages
should not be pulled tightly over a limb, since, on setting, they
will get tighter and cause constriction.

The setting of plaster is retarded by & vanety of substances
which decrease the solubility of gypsum. Those mentioned in
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weight is borne by the head, and in this position the spine is
manipulated during the application of the plaster and held in the
required position until the cast is firmly set.

There are numerous spare parts and additions to standard
plaster theatre equipment which are used only occasionally, and
these must be carefully stored to prevent rusting. They are
chiefly of metal, and a polish with 2 greasy cloth is sufficient to
prevent the steel or chromium plate being affected in this way.
A tidy room is essential, and cupboards are required for storage
according to the number and sizes of the articles concerned.

A plain wooden bench or table 1s 1n many mstances preferable
to an operating table for easy application of lower-limb plasters
and for the making of plaster beds. The woodwork can be
scrubbed after use, and an ingenious carpenter can make useful
fittings for the table which are not found in the catalogues. A
convenient height is about thirty inches, and the length comparable
with that of an ordinary examination couch.
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Tach bandage 15 torn
separately to avord pulling of threads  (Top)

Fic 3 —The tearing of plaster mushin

Fiu 4.—Fraying the edge of a bandage  Three strands of cotton are
removed from each sideto prevent odd threads from becoming loose
during the applcation of a plaster.  (Bottom)

together with the rough edges, will produce ridges in the cast.
The ridges may cause constriction of the circulation if they occur
m a full turn of bandage, or they may cause pressure sores,
particularly with an unpadded plaster.
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the British Pharmaceutical Codex are alcohol, citric acid, dextrin,
acacia and glue, but the one most commonly used is borax.
Setting 15 accelerated by the addition of salt or alum. Plaster
powder should be stored in closed containers for the best results
to be obtained. It is supplied to hospitals in bags of one hundred-
weight, for surgical and dental use only, being of very fine
quality in comparison with that obtainable for other purposes.

PLASTER BANDAGES

The secret of success 1n plastering very often depends on the
quality of the bandages available A poorly made bandage is
difficult to use and produces an inferior support. The basis of
a bandage 1s muslin specially prepared to form a stiffened,
loosely woven fabric. Its functions are to hold the powder in an
even distribution and give strength to the cast. It may be com-
pared with the 1ron bars in reinforced concrete. ‘Plaster’ musln
is supplied 1n sheets twelve yards in length and one yard in width,
or 1 bandage form of the same length, widths varying from two
to eight inches. Lengths can be cut from these standard supplies
to surt the needs of those who use them. Some useful sizes are:

Six inches by six yards.
Four inches by four yards.
Four 1nches by six yards.
Three inches by three yards
Two inches by two yards.

And for small finger bandages:

One nch by one yard.
One 1nch by eighteen inches

Bandages eight inches wide are used 1n some hospitals, but are
difficult to handle without assistance

If the bandages are prepared from sheet muslin, they must be
measured half an inch wider than the width required and torn
separately and carefully (Fig 3), otherwise many threads will be
pulled and an unshapely bandage with a rough, taut edge will
result. The extra width 1s needed to allow for fraying the three
outer strands of cotton from each side of the bandage (Fig. 4)
before rolling it up loosely. A bandage which is not trimmed in
this way will lose odd threads when being used, and these,
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three-cighths of an inch in diameter to facilitate the absorption of
water from the middle layers as well as the outer layers (Figs. 7,
8, 9 and 10). A larger hole allows plaster cream to escape after

F1c 7 —Rolling the end of the bandage to leave a hole 3 in diameter in
e 8 the centre, (Top) ~
1¢ 8 —Straightening the edges of the bandage during rolling, (Botfom)

soaking, and a smaller one prevents suffici 1

ent water entering the
mrd(l:llc of the bandage to soak the layers completely. Agcore
sumilar to those used in ‘Gypsona’ proprietary bandages may be
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MAKING OF BANDAGES
A trough or tray is filled with loose plaster powder and the
surface levelled lightly. The bandage of the required length is
then placed on the powder with the rolled head uppermost and
the tail of the bandage nearest to the person preparing it (Fig. 5).

[Opec)

~ P

el 4
RN ST A NP4

Fig. 5 —Placing the mushn bandage on the plaster powder. (Top)
FiG 6 —Plaster ponder rubbed into the end of the bandage. (Bottom)

The loose end 1s covered with the powder and held by one hand,
and the palm of the other hand 1s used to smooth in the powder
until the mesh is lightly and evenly impregnated (Fig. 6). Pressure
1s unnecessary and causes an uneven distribution of powder into
the mesh. Moreover, band king then 1 tiring.
The bandage 1s rolled straight and a hole left in the centre about
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skin is dry and sensitive to plaster, Vlaster handages are stored
in large biscuit-tins and plain sheets of brown paper or newspaper
are placed between the layers (Fig. 11).

F1G. 11.—Bandages are stored 1 layers 1n tins, each liyer separated
by a sheet of brown paper.

PRrOPRIETARY BANDAGES are used in many hospitals. They are
particularly used for quick-drying light splintage. ‘Gypsona’
bandages are prabably the best known in this country, but there
are a number of manufacturers who produce similar types.

The disadvantages of these bandages are that:

1. They are more expensive than home-made ones.
2 Moulding of the plaster round a reduced, unstable fracture,
for example, Pott’s fracture, is liable to be difficult due to

the rapid setting.

. Beginners find them difficult to use, since, if the bandages
are not applied quickly, the roll of bandage sets in the hand

during apphcation and this results in waste.

They are less durable than home-made bandages and weight-

bearing casts need frequent repair and renewal,
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used if so desired. 'The best method of teaching bandage-making
is to insist on each member of the staff using his or her own

p. 203

“J" ) -

Fie 9 —Proceeding with the rolling of the bandage (Zop)
Frc 10 —The finished plaster bandage (Bottom)

bandages when plastering In this way defects m rolling are
quickly discovered during the application of a cast, and a highly
satisfactory bandage is soon produced. Rubber gloves may be
worn for the protection of the hands, especially by those whose



CHAPTER 1II

GENERAL PRINCIPLES OF PLASTERING

PREPARATION

F a plaster cast is to be applied properly, a hnowledge of the

I case history and the requircments of the patient concerned
must be obtained from an up-to-date copy of the notes and

all current X-ray films. “The films of importance should be
shown on an illuminator throughout the operation for clear
anatomical reference. All requirements for plastering are usually
12id out on a large trolley, and from this, articles arc taken for
the setting of trays or smaller trolleys to meet the needs of both
surgeon and patient according to the operation to be done. The
plaster trolley is set with the following articles:

Mackintoshes and towels.

Ring cutter, razors and wire cutters,

Scissors, plaster shears and openers,

Electric plaster cutter.

Tape measure.

Sandbags.

Stockinette, plaster wool and orthopaedic felt.

Lead strips,

Scalpels and cobbler’s knives.

Plaster bandages

Enamel bowls or pails for soaking bandages.

F{nc openwove bandages for applying over wet plaster.

Zine oxude strapping for binding dry casts,

Calico and domette bandages for bandaging dry plaster shells,

A number of the articles mentioned are shown in Fig, 12,

The patient should be comfortably placed and briefly told
what is expected of him for full co-operation. All unnecessary
clothing should be removed and parts which need not be exposed
covered with blankets, which are folded and enclosed in a cotton
bag or sheet. Protective clothing for staff and covers for the
patient must always be used irrespective of the extent of the plaster.
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LINING AND PADDING

STOCKINETTE is a circular knitted fabric which is used for
lining plaster casts. It stretches to the shape of the trunk or
limbs and lies evenly but not tightly on the skin. It 1s supplied
m rolls of approximately sixty yards in length, and from one to
twelve inches in width.

PLASTER Woor is wadding which is used for padding plaster
casts. It may be obtained bleached or unbleached, and in sheet
form from which bandages are torn (not cut) as required, or as
bandages in widths of from two to six inches. The wool has a
smooth surface which is placed next to the skin, it is non-absorbent,
and does not become lumpy when wet plaster is applied over it.

FeLt 15 used for additional protection of bony prominences,
and may be plamn or adhesive, The plain felt is fixed to the
stockinette by odd loose stitches and the adhesive laid on the
stockinette where 1t 1s needed.
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most effective for Colles’s fracture, carpal scaphoid fracture, and
Bennett’s fracture, as padding around the wrist is likely to allow
displacement of the fragments. With thesc exceptions, the padded
plaster is advocated for the following reasons:

1. 1t is more comfortable to the wearer.

2. The padding facilitates painless removal, as the whecl

cutter can be used instead of shears,

3. Pressure can be applied at various points with less risk of

producing sores.

4. Wedging and ‘windows’ for observation are two things
often necessary in leg plasters, and padding ensures safery
in cutting the cast at these points.

. Reactionary swelling of the tissues after injury is less likely
to give trouble as the padding allows some space for expan-
sion of the limb.

There is one marked difference between the padded and un-
padded technique. For the unpadded plaster, bandages must be
rolled on to the skin without tension to avoid constriction of the
circulation, and the padded plaster requires some tension from the
middle of the bandage and not the edges, to ensure a properly
fitting cast. The basis of an unpadded plaster should be a smooth-
surfaced slab to eliminate pressure from folds and creases, but
with the padded plaster, bandages can be rolled directly on to
the lmb, and folds which may occur are less likely to give trouble. -

The routine, therefore, is as follows:

The Unpadded Cast

1. Stockinette lining if desired.

2. A closely fitting, smooth slab, as a base.

3. Additional bandages rolled on to the limb withont tension,

4. Lead strips conventently laid on the skin before plastering,
if splitting of the plaster is required.

5. Clean-shaven skin for the patient’s comfort if stockinette
18 not used and the hair is long and likely to become in-
corporated 1n the set plaster,

The Padded Cast
1. Stockinette lining of the correct width,

2. One or two layers of plaster wool with felt rings or strips
over bony prominences,

[

B
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Two assistants are necessary in a plaster room, but if the
number can be imncreased, the efficiency of the unit is greatly
improved and the plastering completed in a shorter time.

If X-ray control is needed, the portable machines should be
arranged before plastering is commenced, and switches and
plugs tested to avoid technical hitches at a crucial moment.

Ay

Fig 12 —A selectton of articles which may be used daily for the application
and tnmming of plasters,

o~

Plaster tables should be complete, with all parts oiled and well
fitting, and other portable equipment conveniently placed ready
for immediate use.

As previously mentioned, a good team-spirtt cannot be too
highly stressed, with each member of the team fully conversant
with his or her special duty. When these points have been
checked, the plastering should be easy and straightforward.

METHODS OF PLASTERING

There are two methods of plastering:
1. The unpadded-plaster technique, and

2. The padded-plaster technique.

The latter method 1s adopted by almost every surgeon because of
its many advantages. The unpadded plaster, however, is still the
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hastens the setting time. The addition of borax, half a drachm
to the pint, delays setting.

-
-

Fic 14 —Remouing a plaster bandare from the water.

Both ends are grasped and pressure 13 directed towards the

centre to remove excess moisture but retan the plaster

cream It 1s then passed to the operator with the free end
ready to apply.

PLASTER SLABS i

These are applied from dry slabs, which are prepared in a
number of sizes and stored similarly to bandages and soaked as
required; or from wet slabs made from bandages at the time of
plastersng. Ready-made dry slabs are particularly useful when
applying large casts tn as short a time as is possible. They are
made in the same manner as plaster bandages but not rolled.
Instead, the bandage is folded neatly backwards and forwards to
a speaified length and of six to eight layers in thickness. The ends
are brought to the middle to make storage convenient and each
slab 1s separated by a layer of brown paper or newspaper. These
slabs are soaked n the folded form, removed from the water
holding the edges only, and the excess moisture allowed to drip.
They are quickly opened out, smoothed on a slab-making surface
and then applied immediately to the part to be reinforced. The
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3. Plaster bandages applied directly in most cases, with some
tension evenly distributed along the whole length of the limb,
and the edges neatly bound during application.

As a general rule, plaster bandages are placed in a pail or
bowl of water, as hot as can be comfortably borne by the plasterer.
The water completely covers the bandages, which are left im-
mersed until all bubbling has ceased. Only then are they fully
soaked (Fig. 13). Each bandage is removed from the water and

F16 13 —Soaking 2 plaster bandage, which 1s not removed
rom the water untl bubbling has ceased.

firmly held at each end between the thumb ¢  forefinger of
both hands. Tt is then carefully squeezed with pressure directed
towards the centre, when excess moisture is removed but the
plaster cream retained between the layers (Fig. 14). If a bandage
is removed by squeezing in the middle with one hand, a large
part of the plaster cream 1s lost in the bowl, leaving mainly
muslin to apply to the patient. As one bandage 1s removed from
the water another 15 immersed, and 1f possible one person should
accept the responsibility of ining the supply througt
the application, with the free end ready to apply. The average
setting time is from two to four minutes, depending on whether
the cast is padded or unpadded. The unpadded plaster sets more
quickly.

In some instances setting time may have to be quickened or
delayed. ‘The addition of salt to make a one per cent solution
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only disadvantage of this method of slab making is that creases
are difficult to climinate and for this reason a r]m\ly made wet
slab must always be chosen for dircct application to the skin.
Wet slabs are made from soaked plaster handn.gcs and can be
prepared to any length and with the width varying at cach end.
The first layer is rolled cvenly, the head of the bandage (fxrncd
bzck on itself and another layer smoothed without creases in (h.c
opposite direction (Fig. 15). This p.roccdurc is repeated until
the necessary thichness is obtained (Fig. 16_), and the slnlt should
be wet and sloppy (Fig. 17). If the slab is for completion to a
full plaster later, care must be taken to ensure that the edges ate
of one thickness of material only, This is produced by shortening
the width and length of successive folds by about one-cighth of
an inch.

‘on AT
Fic 18 —Making a pleat or tuck in the bandage as
1t 13 taken round a hmb

APPLICATION OF A PLASTER BANDAGE

In every mstance a bandage is rolled closely to the limb. It 15
usually necessary to pleat one edge, of the bandage with successive
turns due to the changing contours of the limbs or trunk (Fig. 18).
These pleats or tucks are made at different points in the turns to
avoid bulk at one part of the plaster, Tiwists and folds common in
ordnary bandaging must be avorded, as ridges and creases will
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batil

Fic. 15 —Making a slab to a specified length  The width 15 varied at
one end by rolling the bandage outward, and repeating tumns 1n this
manner until the necessary width 1s obtamed (7Top)

Fi1c 16 —Finishing a slab with a wide and
narrow end  (Bottom)

A S g
I _‘,;/l' ™~
S

Fi 17 —The finished slab, which 1s wet and sloppy as 1t rests on
¢
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The part to be plastered is supported by the palm of cach hand
holding the trunk or limb lightly until the cast is firmly holding
the affected part. Sandbags are essential for support of a newly
plastered 1imb, but these should not be used until the plaster is
hard enough to rest on them (Fig. 20). A soft plaster will collapse
at the site of pressurc from the sandbag and set s a flat or indented
surface at this point. This will at least make the plaster uncom-
fortable and may lead to the formation of a nasty pressute sore.
Plasters are merely tolerated by the unfortunate people who wear
them, and the most comfortable casts are removed with marked
relief to the wearer. Always remember that you may at some
time be the unfortunate patient, and treat every individual with
the care which you would expect from others!

The edges of plasters require trimming, and as far as possible
this is done at the time of application. It is sometimes difficult
to trim the posterior parts of hip spicas and jackets at this stage
without disturbing the patient unduly and producing ‘buckling’
or cracking of the plaster before it is properly set. A sharp
cobbler’s knife is used for this purpose, but a skilful hand may
find a scalpel much easier and effective.  Nurses should never use
a scalpel unless under supervision. One false move may produce a
deep wound. All the edges are rounded and left perfectly smooth.
Trimming should facilitate full mavement of joints which are
meant to be free. Stockinette linings are turned back one inch
over the edge and neatly bound either by natrow plaster bandage
applied immediately or by adhesive tape applied when the
plaster is dry. When the cast is completed, the out-patient may
return home with the necessary instructions, and the in-patient
to the ward for further supervision by the ward staff,

PLASTER INSTRUCTIONS FOR OUT-PATIENTS

Every patient leaving hospital wearing a plaster is given in-
structions on the care and possible complications of plaster
immobilisation, These instructions should be both verbal
and written. In the case of patients who have had anaesthetics
or who may be unable to understand fully the tmportance of the
mstr.ucticns, a relative or the person accompanying the patient
receives the verbal instructions, and the printed paper or card is
place.d m a suitable pocket or handbag of the patient, by the
relative, in order that he or she may have the advice needed until
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result, which may be harmful to the tissues lying bencath them.
Two-thirds of the previous turn is covered as the bandage is
rolled on to the limb. Every turn is smoothed in by one hand
as the bandage is changed from one to the other. Failure
to do this weakens the completed cast, and instead of one
thickness there are several odd layers with small air-spaces
between them. Plasters when completed should have a shiny
even surface to stand up to wear and tear, but the shiny and

Fi16 19 —Mfoulding the cast by hight even pressure from the palm and
thenar emunence of cach hand  (7o0p)
Frc. 20 —Sandbags m use for support of a newly plastered lower hmb.
—The heel should never rest on a sandbag. (Bottom)

attractive outer surface should never be one to hide slap-dash
application of the previous layers but be typical of the care which
has been exercised throughout the operation Moulding of
bandages is most important, and for this purpose the palm of the
hand and the thenar eminence 1s used to smooth each layer over
bony prominences and soft tissue depressions (Fig. 19). The
fingers should never be used for holding or smoothmg
Finger marks show poor work hip, and i

are probable sites of pressure sores.
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as removal may cause displacement of a well-reduced fracture.
As soon as it is considered safc to allow the patient to return home,
the limb is rebandaged -lightly, clevation continued, and the
attendance as arranged again requested.  On the following day,
Xeray films are tahen to show the position of the fracturc in
plaster, and circulation and movements of the fingers or toes
checked. The plaster is completed when the initial swelling has
subsided, and daily supervision is esscntial unti} the limb shows
2 normal appearance.

GENERAL COMPLICATIONS AND NURSING CARE
OF IN-PATIENTS

Patients who have sustained severe injuries and those who are
immobilised in jackets or hip spicas usually require in-patient
care. ‘The ward nurses are instructed on the general nursing
of particular patients, and in addition to watching for localised
swelling, blueness and pressure areas, they have a further
responsibility to patients who lie recumbent for several weeks or
months and who depend on the nursing staff for every change of
position. Such patients, especially those fixed in hip spicas,
frequently complan of abdominal distension, with symptoms
varymng from digestive disturbance to difficulty in micturition and
defaecation.  If these symptoms are ignored, the consequences
may be serious, and complaints of this nature should be reported
at once. Some slight adjustment of the cast or even support in
different positions usually brings relief. Chest troubles may be
apparent very easly, and bronchitis or a developing hypostatic
pneumonia should be treated immeduately. The formation of
renal caleuli is not very common if the patient is drinking freely.
A satisfactory fluid intake is the first step in preventing this.

It 15 n the case of recumbent patients that pressure sores are
most likely to occur, and though the plaster-room staff may be
responsible by carelessly padding bony prominences, carelessly
moulding the layers or trimming badly, incorrect handling by
the ward nurses is often the cause. Pressure sores begin first
by pressure, and 1f the cast has been well applied 1t is obvious
that wrong handling of the still incompletely dry plaster cast has
altered the contours, or flattening of a part has resulted from
wsufficient or badly positioned support on admission to bed
A fracture board should always be fixed underneath a hard
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the next attendance, Stress must be placed on the fact that the
limb may continue to swell for some time, possibly several hours
after injury, and that the plaster will not expand to accommodate
this. The swelling, therefore, will appear at the extremities,
usually 1n the fingers and toes, and for this reason the Iimb must
be kept elevated for the first twenty-four hours. The instruction
sheet is printed in bold, black type and may be as follows:

Notice to Patients wearing Plaster Casts
For the first twenty-four hours keep the limb raised as much as
possible, keep the arm 1n the sling provided, and the foot raised
on a pillow or cushion protected with a waterproof cover.
Keep the fingers and toes moving.
If any of the following are noticed, report to the Accident
Room or Plaster Room, at once, day or night:
1. Swelling of the fingers or toes.
2. Blueness of the fingers or toes.
3. ‘Pins and needles’ 1n the fingers or toes.
4. Coldness of the fingers or toes.
5. Any real pain in the hmb.
Please report to the Plaster Room at (for example,
9 a.m.) next morning.

There is no excuse for fallure to have given instructions to a
patient It must be a routine procedure for all out-patient work
which involves the application or repair of plaster casts.

TREATMENT OF LOCAL COMPLICATIONS
If a patient returns earher than expected for any of the reasons

mentioned, the procedure is as follows-

1. Send for the doctor on duty.

2. Elevate the limb.

3 Encourage movement of the fingers or toes
After exammation by the doctor, 1t may be necessary to split a
full plaster, or the bandage covering a shell, to relieve the present-
ing signs and symptoms of the case concerned. Ths js done
only at the discretion of the doctor, and the signs and symptoms
then often disappear within thirty minutes and the limb shows a
normal appearance Only when 1t 1s absolutely necessary and
the symptoms are not relieved by this method is a cast removed,
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show increased heat locally, an unpleasant smell and possibly
staining with discharge.

The treatment of a suspected plaster sore consists of cutting
an observation window over the area, preferably with a motor
saw, and applying dressings to the wound as often as is considered
necessary. An infected wound is usually dressed daily and the
dressings chosen according to the condition of the wound until
a simple dry dressing is sufficient protection. After each dressing
the window is covered with a thick pad of wool, which is
compressed by the covering bandage. The picce of plaster
removed, if solid and unstained, should be replaced over the
wool before bandaging. This prevents herniation of the tissues .
occurring through the space, and resulting pressure from the
edges of the window, which easily causes blistering. Blisters
occurring in this manner or over the site of any severe fracture
are snipped to release the fluid, swabbed with sterile gauze,
the skin left stretched but intact, and a fine antiseptic powder
applied to dry the area and prevent infection. Once a window
has been cut, the patient is confined to bed until it is again filled
in permanently.

REMOVAL OF PLASTERS

Requirements: Saws, plaster shears of different sizes, spreaders,
levers or openers, bandage shears (Fig. 21), protective covers for
patients and staff, or alternatively mackintosh sheets which can
be washed easily when soiled,

Before attempting removal of a plaster the patient is made
comfortable and supported along the whole length of the cast.
There must be no obstruction in the way of the person removing
the cast. Plaster shells secured by openwove bandage are easily
removed with the bandage shears, or ordinary scissors in the case
of finger shells, Complete finger plasters are soaked in hydrogen
peroxide and cut away painlessly after softening. Limb and
trunk plasters are bivalved (cut into two halves, usually anterior
and posterior portions), the two halves are bandaged together
to serve for splintage until after further examination, and are not
discarded unless it is clear that they are of no further use. Foot
ankle and leg plasters are removed with the larger shears, hand,
and arm plasters with the smaller ones. Shears are very difficult
to use at first. The blade is placed underneath the plaster but,
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mattress, pillows should be placed under flexed parts, and the
whole plaster supported in a manner which will prevent cracks at
the joints and stress on any particular part of the trunk and
limbs. Heels not covered by plaster require ring pads, and so
possibly do elbows. The shoulders are usually protected
adequately by a flat comfortable pillow. )

The best way to dry the cast is to leave it exposed to a warm
current of air. Blankets are used to protect exposed parts, but
the plaster is never covered. The posterior portion is dried first
where possible. Heat cradles may be used, but only under
constant supervision and with a minimum of heat.

Two or more people are needed to turn patients in large
plasters; pressure 1s never put on an affected limb during turning,
and the patient himself is asked to co-operate and to relax com-
pletely to prevent friction and movement inside the plaster.

THE CARE OF A PLASTER CAST

Itching beneath a plaster, especially during hot weather, cannot
be avoided, as some skin areas cannot be reached for routine care.
In these mstances it will be found that patients frequently procure
some object or instrument which can be pushed down the plaster
to the source of annoyance and so relieve the itching. Rulers,
pencils, knitting needles and combs are only a few of the things
which have been used. This practice is dangerous and must
be stopped immediately. The risk of fragments breaking
off is very great, and these will cause friction, skin abrasion,
penetration of the tissues, infection and sores which could
have been avoided by proper supervision,

A complamnt of pain underneath a plaster is to be taken to
mdicate the nisk of the formation of a sore, and this should be
investigated at once. If the patient has endured discomfort for
a few days before reporting it, then a sore almost certanly has
developed and, on further examtnation of the part, will be dis-
covered. Occasionally, there is little pain associated with a
sore, and the first signs are shown by the patient’s general
condition. There 1s often a rise of temperature for no apparent
reason; adults become irritable with loss of appetite, and children
are fretful and restless at might.  On enquiry, the patient may
agree that there was a ‘slight burning sensation’ previously, but
that he did not report it. Examination of the part mentioned may
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if possible, over the padding. P'adding impedes progress and
will protect the skin from the blade if left undisturbed. The
method of removal is explained to the patient, and instruments are
handled with care, but firmly held with each movement. ‘The
blade is inserted with the flat smooth surface next to the skin or
padding, and the arm with the cutting blade is kept still with all
movements carricd out by the other arm. This ensures a clean,
straight cut, and removes the danger of cutting the skin with
points which dig in the tissucs when incorrectly handled (Fig. 22).

Arm plasters are bivalved on the outer aspect, avoiding all bony
prominences. Leg plasters are bivalved on cither side with the
cutting curve at the ankle directed beneath the internal malleolus
and in front of the external malleolus, "Prunk plasters are heavy
and are bivalved with the aid of a saw rather than shears, Special
care is exercised when removing plasters from children. A child
is always apprehensive when a cast is to be remaved, and the
sight of a plaster cutter is sufficient to make the operation difficult.
Removal must be slow, but carried out in complete confidence by
one experienced in the art. A pleasant conversation with the
child will often allay his fears, and his co-operation will be
gained.
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Fi 2t —Bandage shears, Lorenz plaster sheass, and openers, used in the
removat of plasters.

Fic 22 —~The correct and sncorreat use of Lorenz plaster shears. It and C, mcorrect,
D, carvect  (Slamilton Darles  Surgery of Blodern Werfares)
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having only two layers of bandage rouqd the ﬁ.ngcr apd flexing
with the fingers together is to prevent adjacent digits being forced
outward and thus restricting movements. The aim is to im-
mobilise only the part affected and avoid the promation of further
disability by slap-dash and bulky application.

Fic. 24

Fic. 23.—Finger slab trrmmed at the natrow end for moulding
round the nail.
Fic. 24.—~Finger shellin correct position on palmar aspect and
eaving the nail exposed.

Fi16. 25 —Finger shell bandaged. The affected
finger 1s flexed with the others to the functional
position and held until the plaster has set.

THUMB SHELLS
The Requirements for a Thumb Shell are;
One plaster bandage, two inches by two yards,
One openwove bandage, two inches wide
for short shells immobulising the terminal phalanx, or
One plaster bandage, three inches by three yards,
One openwove bandage, two inches wide

for long shells immobilising the proximal phalanx and metacarpal,



CHAPTER 1V
PLASTERS FOR THE HAND

injuries of the terminal and mddle phalanges, but are not

suitable for the treatment of fractures of the proximal
phalanges. They should be applied with care and fixed in the
functional position of slight flexion, except in the cases of extensor
tendon repairs and ‘mallet’ finger deformities.

FINGER shells are sometimes needed for the treatment of

FINGER SHELLS

The Requirements for a Finger Shell are*
One plaster bandage, one inch by eighteen inches.
One openwove bandage, one inch wide. .

Method of making Shell

Immerse the plaster bandage 1n warm water, remove excess
water by squeezing gently from both sides of the bandage,
directing pressure towards the centre, and make a slab extending
from the tip of the finger-nail to the proximal skin crease on the
palmar surface of the finger The width of the slab should be
sufficient to cover two-thirds of the skin surface allowing for
dressings  Trim the end with scissors for moulding round the
t1p of the finger as shown in Fig. 23. The wet slab is applied to
the palmar surface of the finger to avoid hony prominences and is
moulded round the sides, leaving the finger-nail exposed for
supervision of circulation (Fig. 24).  Bandage the shell in position
quickly with two layers of wet openwove bandage, and seal the
end with a ittle plaster cream left over from the making of the
slab  With all the fingers together, ask the patient to flex them
shightly to the functional position. This must be mantained
until the plaster is set (Fig. 25)

If the fracture 1s at or near the terminal or -proximal inter-
phalangeal joint, stiffness may result, and hence the necessity
for flexing the fingers. A stiff flexed finger can be used, but
a stiff extended finger gets in the way. The reason for
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‘MALLET’ FINGER PLASTERS

A ‘mallet’ finger shows a flexion deformity of thc‘tcrminnl
interphalangeal joint with hyperextension of the pmmma\_. . It
is due to forcible flexion of the terminal interphalangeal joint.
The extensor tendon is avulsed from its attachment into the base
of the terminal phalanx, and there may be a chip of bone torn off
with the tendon. .

Treatment by fixation in a Plaster of Paris cast for'n mmxmz'll
period of six weeks will producc a satisfactory r.csult in approxi-
mately twenty-five per cent of the cases, provided the patient
co-operates and keeps the plaster in good condition for the whole

F16 29 —The short mallet finger plaster, held
y the patient unul it 1s set,

period. On the whole, the results of fixation are very disappoint-
g, twenty-five per cent of the cases show no improvement and
a fixed flexion deformity, and fifty per cent show partial recovery
with limited active but full passive extension.

The usual plaster for ‘mallet’ finger extends from the tip of the
finger-nail to the web of the finger and is made from one two-inch
bandage, half the length being used to make an anterior shell
and the remainder to complete the cast, The terminal inter-
phalangeal jomt 15 hyperextended and the proximal one fully
flexed whilst the plaster 1s wet, and the whole 15 held until firmly
set, Full flexion of the proximal interphatangeal jomnt is essential,
The patient can often maintain the position himself by holding
the tip of the affected finger against the tip of the thumb (Fig. 29).

A better fixation is obtamed in a plaster which includes the

metacarpo-phalangeal joint, held in flexion, but which allows free
c
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When applying a shell to the thumb a different technique is
needed, as shown in Figs. 26, 27 and 28. The trimmed edge of
the shell is placed on the dorsum of the
thumb to leave the mail exposed, and
the rest is moulded round the tip and
thenar eminence. A long shell is also
moulded to the wrist, which should be
held in functional position The position
in which the thumb is fixed depends on-
the injury. Unless otherwise stated, the
shell is applied with the thumb in func-
tional positon, bandaged loosely and
Fic 26 ~The g flexed slightly whilst the plaster is still

of a shell to fir round a
thumb nasl. wet.

Fro 27 Fio. 29

Fi1g 27 —The short thumb shelt for fracture of the tetmmal phalanx,

F16. 28 —The long thumb shell for fractures of the praximal
phalany and metacarpal,

Finger and thumb plasters are rarely completed, as support
from a shell 15 usually adequate The ‘mallet’ finger plaster,
however, s the exception.
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is quickly applied, starting round the tip of the finger.
}'?t?rtg:umg of (lzis Egndagc round the ﬁr}gcr secure the flqi)s.
The metacarpo-phalangeal and proximal m}crplmlangm\ joims
are then fleved. The bandage is carried diagonally across the
dorsum of the base of the praximal phalanx on to the back of
the hand (Fig. 32) and a ‘figure-of-cight’ turn applicd around the
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Fte. 31—The fimshed slab  (Tap)
Fic 32 —The finishing bandage 1s taken obliquely across the dorsum
of the base of the proximal phalanx to the back of the hand, (Bottom)

hand and affected finger. The bandage 1s continued round the
hand for several turns until it 1s finished. ‘The plaster applied
round the hand should Jie proximal to the knuckles and cross the
palm at the Jevel of the palmar skin creases, passing between the
thumb and index finger, so that 1t does not impede the movement
of the other metacarpo-phalangeal joints, nor that of the thumb,
Duning this operation each turn 1s applied loosely; each layer is
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movement of all other digits and almost full use of the hand
Even in this type of plaster, a fair proportion of patients are able
to do their usual work with little inconvenience or handicap.
The plaster is, however, rather difficult to apply. The néed for
speed and accuracy cannot be too strongly emphasised, as success
of the immobilisation depends entirely on these two -factors.
Two plaster bandages, two inches by two yards, are required and
applied as follows:

One bandage is immersed and from it two slabs are made, the
first approximately five inches in length and the other four inches
m length. This example 1s applicable to the fixation of the middle
and ring fingers, which are longer and also require more skill than
do plasters for the index and little fingers. The slabs are prepared
wet and sloppy and the second bandage is immersed whilst
these are being made. Thepatient is seated with the elbow resting

<

—

-

F16 30 —A diagrammatic sketch to show how a
slab 1s formed in layers from the hase with
maxtmal thickness at a point where 1t 1s needed

on a table. The five-inch slab 1s applied anteriorly from the tip
of the finger-nail to the palmar crease of the hand, and the
four-inch slab 1s appled to the dorsum, embracing the anterior
shell on each side and extending from the base of the nail to just
over the metacarpal head The slabs may have to be slit about
a quarter of an inch on either side for moulding round the base
of the finger. It is obvious that in order to maintam the final
position  extra reinforcement 1s needed over the metacarpo-
phalangeal and proximal interphalangeal joints which are the
pomts of stress. The slabs are prepared with the maximum
thickness at these pomnts as illustrated in Figs. 30 and 31. The
first figure shows how the thickness 1s obtatned i layers during
the fashioning, and the second 1llustrates the fimshed appearance
when looking down on the slab. The 1mmal layers are appled
next to the skin as they are smoother and have not been folded
back. The wet slabs overlap, giving the maximum thickness
needed between the fingers without causing bulk. The second
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1€ plasters and splints have to be renewed p’criud.ic.a]ly, it’ is
important to maintain the hyperextension at the distal Juln(.dunng
and after removal and until the new support is fixed. F:.ulurc to
do this will probably result in any fine attachments Ifm.“,g torn
away, and treatment will have to be commenced ab initio with
no guarantee of final success.

Fics. 34, 35.—The long mallet finger plaster applied to the index finger.

FRACTURES OF THE PROXIMAL PHALANX OF
THE FINGER

Simple crack fractures of the proximal phalanges are often
treated 1n elastic adhesive strapping so that free function of the
hand is retained from the first. Fractures with angular and
rotational deformities are reduced and fixed in plaster under a
general anaesthetic. The reduction can usually be held by a
posterior plaster shell which is completed to a full cast when a
good position is confirmed by X-ray and the initial swelling has
subsided. One plaster bandage, four inches by four yards, is
required for the shell, and a bandage of the same size is used for
completion later. If a full plaster is required immediately, a
bandage of four inches by four yards and one of three inches by
three yards produces a plaster of adequate strength, as these are
applied together in a wet state and form a solid mass,
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rubbed fnto the slab and previous turn very firmly, and the edges
are smoothed while still wet. The plaster should still be soft
when finished, if applied quickly, and easy to mould to the final
requirements. The hand is held firmly, all fingers flexed together
as fully as possible at the proximal interphalanges! and meta-
carpo-phalangeal joints, and in this position the affected terminal
interphalangeal joint is hyp ded easily by slight upward
pressure on the finger-tip. Setting time is from two to three
munutes and the plaster must be held until it is complete (Fig. 33).

F15, 33.—~The appearance of the mallet finger
plaster  which  includes the metacarpo~
phalangeal jomnt.

Figs. 34 and 35 show the same plaster applied to the index finger.

Though this plaster may be considered unorthodox, the results
are 50 encouraging that st is well worth trying. Circulation s
checked by pressing on the nail, when blanching should occur.s
When pressure 1s veleased, the colour returns immediately if the
blood supply has not been constricted. The patient is told to
make this ssmple check daily and to return to hospital at once if
a change in colour 1s observed.

Sometimes 3 ‘mallet’ finger deformity is complicated by 2
wound. In this case, padded metal splintage applied anteriorly
and held in good position by adhesive tape is probably the best
method of treatment  The splint 1s retained until the wound is
well healed and need not be removed for change of dressings. A
plaster cast is applied as soon as it is considered safe to do s0 and
setained for as long as required.
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With a four-inch plaster bandage make two wet slabs of tl}c

" necessary length, the two ends measuring four inches :m.d six
inches wide. Trim as shown in Figs. 36 and 37, Fig. 36 is the
shell for the dorsum and Fig. 37 that for the palmar surface.
Place the hand in the functional position with the wrist in 30° of
dorsifiexion and the metacarpo-phalangeal joints in not less than
45° of flexion. Apply the palmar shab first. The dovsal slab
overlaps at the proximal phalanx and the ulnar hordt‘:r.of the
hand. Mould each together very carcfully, still maintaining the
position. The two slabs form an almost complete cast. Immerse
the three-inch bandage and apply quickly over the slabs; and

Fic. 36.—Pattern of posterior slab for a
proximal phalanx plaster,

Fio, 37.—Pattern of antedor slab for a
praximal phalanx plaster,

at this stage scissors are required for neatness in turns of the
bandage. Commence the three-inch bandage obliquely on the
dorsum of the hand and cut ene inch up the width on the radial
border to bring two inches of bandage between the affected and
the adjacent finger. The bandage now lies on the palmar surface
of the hand. Make another cut in the same manner one inch from
the first, and bring the bandage between the fingers on the
oppostte side and back on to the dorsum of the affected finger.
Repeat the finger turn once, mould well and carry the bandage
down on to the dorsum of the hand. Then bring all the fingers
together 1n flexion. There 1s now sufficient thickness to hold the
proximal phalanx firmly, and there is no bulk of plaster between
the fingers to restrict movements of those unaffected. Continue
the bandage round the hand, passing the first turn between the
thumb and forefinger and cutting two inches into the proximal
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Method of applying Shell

The length is measured from the distal end of the middle
phalanx to three inches above the wrist with the hand in the
functional position. The four inches by four yards bandage is
immersed and a slab made of the required length measuring four
inches i width at one end and shaped to measure six inches at
the other. In its wet state and before it is applied, the slab is
trimmed with scissors as shown in Fig. 36, cutting more from one
side than the other according to which finger is to be immobilised.
This ensures correct fitting round the finger and thumb and ne
further tnmming is required after application (fractures of the
fifth proximal phalanx are fixed in 2 simple shell applied to the
ulnar border of the hand and round the finger without trimming)
The slab is applied to the dorsum of the hand and bandaged 1
position with a two-inch wet openwove bandage as follows.

Two turns round the fracture site, and an extra turn round an
adjacent digit to give lateral splintage where angulation and rotation
of the fragments are hikely to recur. Continue the bandage round
the hand and wrist until the shell is held firmly but not tightly
in place. The hand is then supported with the wrist in the
functional posttion, that 15 30° of dorsiflexion, and the fingers
flexed from the metacarpo-phalangeal joints until the plaster has
set.

‘When the shell is ready for completion, another plaster bandage,
four mnches by four yards, 1s soaked and the openwove bandage
removed while this 1s being done. The bandage is applied over
the shell and must be wet and sloppy to adhere properly. Each
turn 1s well and evenly moulded into the palm, wrist, round the
affected finger and between the thumb and forefinger, and it fs
usually necessary to cut into the width of the bandage for moulding
round these parts. Details of where to cut are given in the
paragraph concerning the application of a full plaster. Two turns
round the fracture site are adequate, a further turn round an
adjacent finger bemng omutted as by this time the fracture 1s well
fixed 1n position by the shell and unlikely to move.

Full Plaster without Reduction

The technique differs in this mstance and produces a cast
of even thickness on both palmar and dorsal surfaces of the hand
and wrist, 'The method 1s as follows:
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"The following points must be kept in mind during application :
1. Avoid rotation at the fracture site by %keeping the end of the
finger pointing to the saxphoi.d lt.lbcrclc. .

2. 1f angulation at the fracture sitc 1s such th:s proper position
is difficult to maintain, always usc an adjacent fmgcr for
side splintage, separating the two skin surfaces with a thin

layer of gauze or wool and plastering the two together,

Fig, 39.—The proximal phalanx plaster looking on to the dorsum
of the hand. (Top)

Fig 40 —Lateral view of the proximal phalanx plaster, (Bottom)

FRACTURES OF THE METACARPALS

Simple crack fractures of the metacarpal shafts are successfully
treated in a firm strapping support similar to that used for crack
fractures of the proximal phalanges. If, however, there is marked
displacement and reduction is necessary, ot if more than one
metacarpal 1s fractured, a plaster is often applied for adequate
support. The method of application is the same as for a proximal
phalanx plaster, but as the immobilisation extends from the
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border to do this neatly with a minimum of plaster at this point,
thus allowing free movement of the thumb (Fig. 38). The
second turn 1s brought loosely round into the palm, moulded well
10 exclude all air bubbles and then again carried between thumb
and forefinger as above. The third turn is from the dorsum of
the hand and round the wrist, and the second and third turns are

F1G. 38 —The completing bandage for the
proximal phalanx plaster, cut to pass
between the thumb and index finger

then repeated alternately, preducing a figure-of-eight, until the
bandage 1s finished. The cast is now approximately one-fifth of
an inch 1n thickness, very light, yet strong when dry, and a most
comfortable form of immobilisation. In making turns it may be
found that the bandage covers parts which should be free. If
this excess 15 not sufficiently wet to be loosely moulded in, it
should be cut off with scissors or a knife to produce a finished
plaster as in Figs. 39and 40 Thus 1s a difficult plaster to apply,
but it becomes easier with practice.
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BENNETT'S FRACTURE
Stave of the Thumb (Bennett, 1877)

This is a fracturc-dislocation of the hase of the thumb meta-
carpal caused by violence acting through its long axis. If
unreduced, it is likely to cause some loss of function. ‘Treatment
consists in reduction of the fracture under a local or general
anaesthetic and the application of a full, split plaster cast, which
extends from the metacarpal heads to mid-forearm and includes
the proximal phalanx of the affected thumb. There are various
methods of reduction and the plaster is applied accordingly. 1In
one method, an extension is made from strapping, collodion or
mastic varnish, or a pulp space pin fixed to the terminal phalanx.
‘The extension and abduction are maintained after ipulation
by fixation to a Cramer wire cage, suitably padded over the
styloid processes of the radius and ulna and incorporated in the
plaster bandages, which are rolled loosely over the hand and
fracture site to hold the abduction and prevent redisplacement.
The disadvantages of this method are:

1. At least two assistants are required by the operator.

2. The plaster cannot be applied neatly and comfortably.

3. The patient suffers considerable discomfort from the ex-
tension though the actual fracture is comparatively painless.
If a pulp space pin is used, there is a danger of sepsis.

For these reasons, the use of this method in many of the
larger hospitals 1s met with disapproval. However, the details are
given as follows:

The extension is fixed to the thumb. Two three-inch plaster
bandages are then applied quickly round the thumb and hand.
Felt pads, three inches by one and a half inches, are next placed
above the wrist on the radial and ulnar borders of the forearm.
The Cramer wire cage, about thirty inches in length and one
inch or two inches in width, is then positioned over the felt,
and the whole incorporated in a four-inch plaster bandage from
the wrist 10 mud-forearm. ‘The cage is bent to shape when the
plaster is firm and the extension tapes are fixed to the appropriate
‘rung’ with the thumb in abduction.

A better and .simpler method and one in which reduction 1s
properly maintained without extension apparatus is as follows:

The surgeon ‘rehearses’ the reduction before the plaster is

>
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proximal interphalangeal joint of the corresponding finger to the
mid-forearm, as in Figs. 41 and 42, and a greater area has to
be covered, an additional three-inch or four-inch bandage is
needed to give a uniform thickness to the cast. Fractures of the
metacarpal heads are not uncommon and very often have to be
reduced under general anaesthesia followed by a plaster shell to
hold the reduction, )

Fra. 41 Fi6. 42

Fic 41 —The metacarpal plaster seen from the dorsum.
Fic 42 —Lateral view of the metacarpal plaster.

A fifth metacarpal neck fracture 15 frequently seen in a fracture
clinse, and 1s the typical injury sustamed in a fight when clenched
fists are used. A simple shell is applied to the ulnar border of
the wnist, hand and little finger without trimming, and the
metacarpo-phalangeal jont is held mn full flexion with upward
pressure on the finger until the shell is firmly set. These fractures
are often accompamed by gross swelling and it is usually impossible
to complete the shell nll several days after injury.

Completion 1s carried out in the manner described for the
previous plaster and the cast 1s retained until union is sound.



CHAPTER V

PLASTERS FOR THE WRIST
‘THE CARPAL SCAPHOID PLASTER

uiy the scaphoid is fractured, the patient may be
sreluctant to dorsifiex the wrist because of pain, and
there is a tendency for him to rotate the forearm and
abduct the thumb during the application of a plaster. 'I‘_hc clbow
should rest comfortably on a table covered by a mackintosh as
the bandages are ralled on to the limb, ‘The hand is placed in
radial deviation with some dorsifiexion of the wrist to bring
together and lTock the two fragments of the scaphoid. The xh\m?h
and forefinger are placed in apposition, thus affording a firm grip
when the hand is 1n use, and the forearm is held in neutral rotation
so that the arm extends comfortably (Fig, 44). Padding is not
used, and as the plaster is put on next to the skin, the forearm
should be shaved for the patient’s comfort.
Bondages required are:
One of two inches by two yards,
Two of three inches by three yards, and
Qae of four inches by four yards,
The two-inch and one three-inch bandage are soaked together.
With the two-inch bandage 2 slab is made for the thumb 1o
extend from the base of the distal phalanx to one inch above the
wrist on the radial side. This 15 shaped to measure two inches
st the distal end and four inches at the other. The three-inch
bandage makes an antenior slab which extends from the palmar
skin crease to the elbow and allows free flexion of the fingers,
These stabs are applied in this order and carefully moulded
together A satisfactory shell is now holding the wrist and is the
basis of the finished cast. The second three-inch bandage is
immersed as the slabs are prepared and s used for the next
stage. The four-inch bandage 15 left to soak when the three-inch
one 15 removed from the water. Starting from the ulnar border
on the palmar side, 2 full turn 15 made round the wrist, The
bandage is then carried over the dorsum of the hand to the



44 PLASTER OF PARIS TECHNIQUE

applied. The wrist is held for countertraction and the thumb
extended with gentle traction. The subluxation is then corrected
by upward and mward pressure over the fracture site and the
metacarpal abducted to lock the reduction. Once the ‘feel’ of
this has been achieved, a wet plaster is applied and the whole
operation repeated. The reason for this procedure is that the
operator cannot maintain the corvection while the plaster is
applied and the subluxation quickly recurs, Three plaster
bandages, three inches by three yards, are required, and a piece
of adhesive felt a quarter of an inch thick and cut to the size of 2

FI16 43.—A plaster applied for Bennett's fracture,

penny. The felt is placed over the fracture site to allow harmless
light pressure to be made at this point. A very wet slab is made
from one bandage and applied from the distal interphalangeal
joint to three inches above the wrist. This is quickly followed
round the thumb, hand and wrist by the second three-inch
bandage, which should also be wet and sloppy. The full width
of the bandage is needed between the thumb and forefinger, and
is not cut as in other hand plasters. There should now be 2
sufficient area adequately covered to enable the surgeon to reduce
through the plaster and have no fear of hus efforts proving useless
when he releases his pressure The third plaster bandage Is
applied over the whole, and the plaster is extended to mid-fore-
arm. Wet edges should be smoothed with the fingers during the
application and the finished cast should appear smooth and
effective as in Tig 43,
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described in a well-fitting and well-cared-for cast should have
united in six to cight weeks. Some fractures, however, require
six to twelve months' immobilisation with no guarantee of
union or unrestricted painless movement even after this period
of time,

THE COLLES PLASTER

Colles’s fracture 15 the most common injury to the wrist ar.xd
is caused by a fall on the outstretched hand with the wrist
dorsiflexed.  The fracture occurs through the lower end of the
radius about one wmnch from the articular surface, There is
smpaction and often comminution of the lower mfiin\ fragment
and this may involve the wrist jont. Backward tilt and dorsal
and radial displacement of this fragment occurs, thus p.roducing
the typical ‘dinner fork’ deformity. The ulnar styloid is usually
torn off.

Treatment consists in reduction of the fracture under anaesthesia
and the application of a posterior plaster shell to hold the position.
The shell extends from the metacarpal heads to just below the
tip of the olecranon process and embraces the radius and ulna
on either side with a one-inch space between the lateral edges of
the slab. The base of the thumb metacarpal is always included.
A plaster bandage four inches by six yards, or one five inches by
five yards, provides a strong and light splint, and a three-inch
openwove bandage is used to fix this in position. Scissors are
required to tnm the slab. A bowl or bucket is filled with hot
water so that the bandage can be soaked immediately when
required The forearm is measured for the length of the slab
to be applied before the operation is commenced. The patient
is prepared and a general anaesthetic given. When full muscle
relaxation is obtained, the surgeon grasps the hand and an assistant
provides countertraction by firmly holding the arm with both
hands just above the elbow. 'The fracture 1s disimpacted, and as
manipulation of the fragments is commenced, the plaster and
openwove bandages are placed in the bowl. After soaking, the
plaster bandage 15 taken out, excess moisture squeezed out of it
and a slab of the measured length and width is quickly prepared.
A comtuon fault is to make the slab too narrow. TFor the average
ad.ult arm, the width should be five inches at the distal end
widening to seven inches at the proximal. When the slab is
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metacarpal heads, round to the palm and well moulded into the
slab. It 1s cut two inches through the width on the proximal
border to pass between the forefinger and thumb , (Fig. 45).
Alternate turns are made round the wrist and hand with this
bandage. Three turns round the thumb are made with the
four-inch bandage, cutting where necessary and rubbing well in

F1c 44 —The position Fig 45 —How to cut the plaster bandage to
?f rhg handland wns; bring 1t between the thumb and forefinger.
for the application of - .

bR Fic. 46.—The completed scaphoid plaster.

plaster

to the plaster already applied between the thumb and forefinger.
"The bandage 1s then brought down over the wrist and rolled evenly
from wrist to elbow to form a umiform thickness along the extent of
the forearm. The edge of the cast at the elbow should be as thick
as that over the hand. The completed plaster is approximately
one-eighth of an inch in thickness on the dorsum and one-sixth
of an inch on the ventral surface and provides adequate splintage
to hold the fracture firmly and yet allow free use of the hand
(Fig. 46)

A non-padded plaster 1s essential  Padding 1s never used, as
the risk of non-union of the fracture occurning due to movement
inside the plaster is too great An early fracture treated as
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in a collar and cuff sling with the clbow in full flexion, Finger
movements are encousaged from the start.

A Colles's fracture 15 often accompanied by considerable
swelling. This continues for up to forty-cight hours after
injury, and elevation of the limb is necded to
prevent circulatory disturbance.  For the same
reason it 15 essential to remove rings from the
fingers of the affected hand before plastering
is commenced, and this applies also to every Q
other injury of the upper limb which requires )\
fixation in Plaster of Paris. The patient is
instructed to return fmmediately, day or night,
if there are any signs of constriction evidenced
by blue and swollen fingers. Should this
occur, the gauze bandage must be cut along
its whole length between the edges of the
plaster shell, the limb elevated and vigorous
finger movements encouraged. When the
colour of the fingers returns to normal and
the movements are satisfactory, the shell is
bandaged lightly and the patient is allowed to
return home with the limb again supported in
a collar and cuff sling. Where there is little
or no improvement in the colour, and power
of movement has not returned, the doctor g:f;n:Z;—'E?e the
on duty requests the removal of the plaster Colles slab on the
whether the fracture remains in position or YORF ZIpect of the
slips. Very few plasters need to be removed.

If a complete plaster were applied in the first instance, it is almost
certan that the patient would have to veturn to hospital within a
few hours of the plaster having been put on. There would be
considerable tension in the part of the limb covered by the cast with
constriction of the circulation; the fingers would be swollen, bhe
and painful, and movements severely limited, There is no doubt
that the plaster would have to be vemoved inmediately and many a
satisfactory reduction would be lost. Removal of the plaster would
prove difficult and extremely painful to the patient, and an anaes-
thetic mght be necessary to remove it. For these reasons, surgeons
prefer a wide slab which allows some ‘give’ in case of swelling,

The shell 1s completed with a four-inch plaster bandage one
D
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made, a small piece is cut out as in Fig. 47 and a portion at the
wide end is cut off obliquely. The first trimming allows free
movement of the thumb exeept for the meta-
carpal, and the second prevents pressure on
the antecubital fossa on flexion of the elbow.
Turning edges back suggests laziness and
produces unsightly bulk. When the shell is
fimshed, the surgeon is usually holding the
reduced fracture by a steady pull on three
fingers and the thumb. In this position the
shell is applied and bound lightly by the wet
openwove bandage (Fig. 48). The slab should
cover the volar aspect of the wrist and
2l w3 forearm as illustrated in Fig. 49,

Fit. 47 —Trimmmg _ Defore the plaster has set, the assistant who
for a Calles slab. ~  has applied the slab can relieve the surgeon
of the traction to allow him to mould the

fracture into the final correction with the wrist in full pronation,
steep ulnar devation and about 10° palmar flexion. Setting
time 5s approximately two minutes, and when the shell is firm,
dditronal trimming is made if v and the hand placed

P

Fic. 48 —Bandaging the Colles slab which covers the radial border of
the forearm completely and extends oyver the ulnar barder,
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manipulation under anaesthesia, and nppliFntion pf ?ithcr a
posterior or anterior shell with the wrist in dorsxf:(cxmn and
ulnar deviation. After-treatment 1s continued 1n a similar manner
to that for Colles’s fracture.

DISPLACED SEMILUNAR (LUNATE)

An anterior dislocation of the semil is not unc and
reduction under general anaesthesia is required. A posterior
plaster shell 1s prepared in the same manner as for Colles’s
fracture, using a plaster bandage four inches by six yards or
five inches by five yards. This is applied with the wrist in steep
flexion to prevent re-dislocation and bandaged looscly into position
with a three-inch wet openwove bandage. The shell is retained
for one week, after which time it is replaced with a full forearm
plaster with the wrist in neutral position, and the cast is removed
after approximately six weeks. If the scaphoid has been fractured
also, open reduction may have to be considered and a scaphoid
type of plaster applied, though this is not often necessary. Insuch
instances the plaster is retained until there is sound union of the
fractured scaphoid.

THE SHORT ‘COCK-UP’ PLASTER

This plaster is generally used to keep the wrist at rest in the
treatment of inflammatory conditions of the carpus and surround-
ing tissues. It extends from the metacarpal heads to just below
the elbow, allows free use of the fingers and thumb, and holds
the wrist 1n dorsiflexion.  Tenosynovitis of the wrist extensor
tendons 1s 2 common affliction which responds very well to this
type of fixation. In some imstances where dorsiflexion of the
wrist is the only important factor, an anterior shell 15 adequate.
It gives better support to the points of stress at the wrist and palm
than a posterior one, and also lies smoothly on the skin surface.
It 1s difficult to apply a posterior shell in this position and at the
same time avoid creases occurring over the wrist,

The anterior ‘cock-up’ shell 1s made from a plaster bandage,
four inches by six yards, to extend from the palmar crease to the
elbow and to allow full flexion of the elbow. The two ends of the
slab measure four snches and five inches respectively, as a wider
slab does not properly fit the contours of the anterior aspect of
the forearm. The slab 15 bandaged into position by a three-inch
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or two days later, Extra reinforcement 1s needed ovet the palm,
and this is obtained by making a small square slab of six thick-
nesses of bandage and applying 1t to the palm before commencing
the circular turns with the remaining length of bandage. The
slab 1s secured by two figure-of-eight turns round the wrist
and hand, the bandage is cut to pass between the thumb and
forefinger and is then taken along the forearm to the elbow.
When the cast is dry, the sling 1s discarded and the shoulder and
elbow are exercised fully several times each day. The plaster 15
retained for a total period of five weeks and changed after ten or
fourteen days if there is fear of the position being lost due to the
cast becoming loose when the soft tissues have returned to normal
after the mitial swelling.

SLIPPED RADIAL EPIPHYSIS

This 1njury occurs in children between the ages of seven and
sixteen years, and is described as the corresponding injury to
that of Colles’s fracture in an adult.

Treatment consists of reduction of the deformity under general
anaesthesia, and 1mmobihsation of the wrist in a plaster shell of
the Colles type which 1s made from a plaster bandage four inches
by four yards The routine 15 the same as for Colles’s fracture,
the shell being completed into a full cast by a plaster bandage,
four nches by four yards, as soon as the initial swelling has
subsided. The plaster is retamed for three or four weeks, during
which time shoulder, elbow and finger movements are practised
in their full range

When the plaster 1s removed, an elastic adhesive strapping
bandage 1s often applied to cover the same area and retained for
about a week. This support 1s not essential, but reminds the
chuld that he or she has suffered an injury which may easily recur
if due care is not taken when at this stage full use of the limb is
permitted.

SMITH’S FRACTURE

Smuth’s fracture occurs at the same site as Colles’s fracture,
but is usually caused by falling on the back of the hand, as opposed
to the palm In thus fracture the lower radial fragment is dis-
placed antertorly and tilted forwards, producing what is sometimes
known as a ‘reversed Colles deformity’. Treatment requires
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THE LONG ‘COCK-UP’ SHELL

A splint which supports the wrist and hand from the finger-tips
to beyond the mid-forearm is described as a long ‘cock-up’ shell.
It is useful in certain conditions, for example:

1. Rheumatoid arthritis, in which ulnar deviation of the wrist
and fingers is corrected by the application of a shell which covers
the ulnar border of the hand and is fixed in radial deviation with
the fingers slightly flexed. The shell is prepared from a plaster
bandage, four inches by six yards, and shaped to measure four
inches in width at the distal end and six inches at the other. It
is applied to the palmar surface of the hand and wrist and quickly
bandaged into position with a wet openwove bandage. The
openwove bandage is removed after a few minutes and the slab
is trimmed to the shape of the corrected hand and wrist. The
thumb is usually free. After ‘drying thoroughly, the splint is
used as often as necessary and bandaged with a flannel or domette
bandage.

2. Hemiplegia, when the spastic hand is supported by a similar
slab which holds the wrist dorsiflexed, and the fingers and thumb
in almost full extension. An extra plaster bandage, two inches by
two yards, is required for the thumb slab. This is applied first
and extends from the tip to one inch above the wrist. The long
shell is then applied and the two form a complete splint. The
shell is held by a wet openwove bandage until ‘set’, and then
removed, trimmed and dned.

Thus shell may also be ordered for resting a badly swollen hand
or to prevent flexion contracture of the fingers following burns.
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openwove bandage. A stockinette lining may be used and the

edges turned back before bandaging in position. If the shell is

completed to a full cast at a later date, one four-inch plaster

bandage is sufficient to hold it firmly. The plaster bandage is

soaked and applied directly to the slab in even circular turns,

starting round the wrist and continuing round the hand in four

figure-of-eight turns, custing the bandage to mould between the

thumb and forefinger. The remainder of the bandage 15 then
carried evenly along the forearm to the elbow,

If a complete ‘cock-up’ or fuff forearm plaster is ordered

to be applied immedately, the technique varies only in the

number and sizes of plaster handages

These are two of four inches by four yards

7 | and one of three inches by three yards.

The patient 15 seated with. the efbow resting

on a table and the forearm is held in neutral

rotation with the wrist dorsiflexed. Padding

15 not usually required and adequate

protection of the skin can be assured by

application of a well-fining piece of

stockette and a ring of adhesive felt round

the ulnar styloid. A plaster slab is made

from the three-inch bandage and applied

from the palmar crease of the hand 1o below

the elbow  One four-inch bandage is

used to complete the cast around the hand

and wrst. The stockinette is folded back

Fio. 50—The shost between the s:{cond and third hand turns and

“cock-up’ plaster ncorporated in the bandage to produce 2

smooth edge. The thumb metacarpal 13

freed by cutting up the width of the bandage where 1t passes

between the thumb and forefinger, and each layer is carefully

moulded at the base of the metacarpal to permit full rotation of

the thumb, The figure-of-eight hand and wrist turns cross on

the ulnar border of the hand The second four-inch bandage

completes the forearm and 15 commenced at the wrist over the

bandage previously apphed. The stockinette at the elbow is

turned back and fimshed neatly in the same manner as that at

the metacarpo-phalangeal joints, The cast 1s firm, light and about

one-fifth of an wnch mn thickness on the anterior surface (Fig. 50).
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the elbow are completed whilst the fracture is still held. The
thumb metacarpal is included; the distal end must be well
fitting at the metacarpal heads, so that finger movements are not
sestricted, and the extreme edges of the plaster must be a3 thick
as that covering the fracture. One layer of woo! is applicd over
a stockinette lining, which extends from the axilla to the knuckles.
When the stockinette is turned back, a neat edge is produced.
Two four-inch plaster bandages give sufficient support for a
child up to six years of age. Foran older child, three of the same
size are used.  One six-inch and two four-inch bandages make a
cast of approximately one-sixth of an inch in thickness for an
average adultarm. A four-inch bandage is first applied from over
the wnst to below the elbow. The six-inch bandage is then
applied from the fracture site, over the elbow to the axilla, and its
entire length used up in reverse turns from the axilla to below the
elbow. The second four-inch bandage completes the hand and
wrist, and the final turns are brought to the level of the fracture,
where the six-inch bandage commenced. The cast is then of
even thickness along the limb. A full arm sling is always worn
with a long arm plaster applied for fractures of the radius and ulna,
s0 that the whole of the forearm is supported.

Fractures of both bones of the forearm may require manipula-
tion under anaesthesia for satisfactory reduction. There is often
considerable reactionary swelling of the limb for up to forty-eight
hours after injury, and therefore the fracture is held in a well-
fitting and fairly strong shell after reduction, and completed to
a full cast as soon as it is considered safe to do so, A four-inch
plaster bandage is used for the arm of a small child, one four
inches by six yards for an older child, and one six inches by six
vards for an adult. The shell extends from the knuckles to the
anlla and 15 wide enough to cover the surface of the imb, leaving
about one nch space between the lateral edges. The application
of the shell is rather difficult because countertraction must be
provided on the arm above the elbow, and whatever is used, it
always seems to get in the way of the plasterer. A piece of calico
bancl.agF, four inches wide, gives the best pull and the most space,
but it is necessary 1o have a small cotton-wool pad under it to
protect the arm. This bandage is held firmly some distance away
from the operators and is not removed or the pull relaed until
the slab 15 quite hard. To ensure a good mould at this point,



CHAPTER VI

PLASTERS FOR THE FOREARM, ELBOW,
UPPER ARM AND SHOULDER

THE ABOVE-ELBOW OR LONG ARM PLASTER

s plaster 1s applied for fractures of the radius and ulna
' which oecur above the level of the radial epiphysest fine.
1f only one bone is fractured, displacement may be
neghgible and reduction unnecessary. In this instance, plastering
15 smmple.  The patient 1r seated, and assists by supporting the
fingets of the affected arm with the opposite hand and by holding
the arm out in front of himself with the elbow at a right angle and
the wrist in the functional position. "The rotation of the foreanm
depends entirely on the site and type of the fracture in relation-
ship to the attach of the fes n the region of the
fracture. In general, fractures of the lower thirds of the radius
and ulna are fixed in pronation, of the muddle thirds in neutral
rotaton, and of the upper thirds in supination. This rule 15
observed to prevent union occursing with the proxmmal end of the
bones strongly supstiated and the distal end pronated, If at is
ignored, rotation of the forearm after removal of the plaster may
be severely impaired. The plaster may be padded or unpadded,
according to the request of the surgeon in charge. A padded
cast iy desivadle, parlly because an initial slab is unnecessaty;
therefore, the first and successive turns of bandage can be applied
with some tension and moulded closely over the fleshy parts
of the arm and forearm; and boay prominences, for example
the ulnar stylod, olecranon process and epicondyles of the
humerus, all of which are subject to pressure, are adequately
pratected
The rules of plastering must be carefully followed, First the
fracture site 1s ymmobihsed, and then the jomnts smmeditely
above and below the fracture  Tlus allows the surgeon to mould
the plaster with pressure on the anterror and posterior aspects
of the forearm and to produce an oval-shaped cast to hold the
fragments more securely. The parts around the hand and above
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Frc, §1.~Plaster wool padding applied to the elbow before the shefl,

F16. §2.~—Calico sling sn position for jon required in
of the forearm,

Fi¢ 53—A ‘' T" shaped cut in the plaster slab to facilitate 2 good
mould aver the calico sling used for countertrachion  The part of
the shng over the medial side does not usually get 1n the way.

FiG. 54 —~The abave elbow shell apphied 10 the outer aspeet of the
amn,
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the slab is cut to fit round the bandage, and after operation the
ends of the bandage are cut off to leave a small piece of calico
incorporated 1n the plaster. This does not cause any trouble to
the patient. The elbow is always protected by a double layer of
plaster wool, irrespective of whether the whole arm is padded or
not. The lower border of the cahco sling is placed over the elbow
padding. Figs. 51, 52 and 53 clearly illustrate the whole
procedure,

The slab is bandaged loosely with a three-inch or four-inch
wet openwove bandage, and the arm is supported in a full arm
sling. An X-ray is taken after reduction to confirm a satisfactory
position of the fracture. If the Iimb swells so much that finger
movements are limited, the gauze bandage is cut along the whole
length immediately and the limb elevated. A loose bandage is
applied one hour later if finger movements are then satisfactory
and the shell completed at a later date, The bandages required
for completion are one four inches by four yards for the small
child, one four inches by six yards for the older child, and two
four inches by six yards for the adult.

Any arm plaster which incorporates the hand should have 2
strong remnforcement in the palm as this part 1s the first to show
signs of wear and tear when the hand is being used. A small slab
to fit over the palm should be made of approximately six layers
from the first twelve inches of the completing bandage. The first
of the two bandages used to complete the adult’s shell extends
from over the hand to the elbow. The second is commenced
below the elbow and covers the upper arm. A full arm sling is
worn during the whole period of fixation, but is removed for a
short period daily for shoulder movements in the full range, and
then replaced.

THE ABOVE-ELBOW SHELL FOR FRACTURE OF
THE OLECRANON
This is apphied with the elbow m whatever position the surgeon
orders. There are three methods of treating this fracture but
the shell is the same for each:
1. Fracture without Displacement
A padded plaster shell 15 applied from the axilla to the
knuckles with the elbow at right angles.
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patient can be seated for the operation and asked to hold the
wrist of the affected arm with his opposite hand. In this way,
one person can apply the plaster unaided. A measurement is
taken from the axilla, round the elbow and outer arm and then
over the shoulder to the neckline, The slab is prepared to the
required length, six inches in width, and is approximately six
layers in thickness, It is then carefully applied to the inner side
of the arm with the gamgee square over the end to protect the
axilla; brought loosely round the elbow to the outer side and well
over the shoulder. Whilst it is still wet and sloppy, the open-
wove bandage is quickly and loosely wound round the arm,

F1G. 55-—~The ‘U’ slab for fracture of the shaft of the
humerus, with collar and cuff sling.

F16. 56.—The ‘U’ slab scen from behind with
pad between trunk and elbow. i gamges

and with each turn the shell 1s moulded to the arm to form an
almost complete cylinder. With successive figure-of-eight turns
the bandage 15 carried up over the shoulder and under the oppositt;
axilla.  When this is completed, the slab should still be farrly wet
and the arm vsually presents 2 bowed appearance with the con-
vexity outwards, This 1s due to bad alignment of the two frag-
ments. Very gently the arm should be extended and abducted it
the lower end until a normal clinical picture is obtaned, and held
n this posttion for two or three minutes to allow the pla;ter to set
thereby firmly holding the fracture, At this stage the large gam ;
pad 15 placed between the lower arm and trunk just above %}ie
elbow, and the collar and cuff sling is applied to the wrist.
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2, Fracture with Slight Separation
A padded plaster shell from axilla to palmar crease with
the elbow in extension.

3. Fracture with Marked Separation
Operative correction by suture, screwing, or removal if
necessary, and a padded plaster shell,

The slab is made from one plaster bandage, six inches by six
yards, and a four-inch openwove bandage is used to hold this
in position. The arm is covered with one layer of plaster wool
and flexed or extended according to the position desired. A
measurement is then taken from the axilla to the metacarpal heads,
the bandages are soaked, and a slab of the correct length is rolled
to measure six inches i width at one end and eight inches at the
other. A small piece 1s then cut out at the six-inch end for
moulding round the thumb.

The nght-angled shell is applied to the outer side of the arm
and not posteriorly so that pressure over the fracture site is
limuted; the shell is cut diagonally at the elbow for smooth
moulding (Fig. 54), and the whole is bandaged lightly from the
knuckles to the axilla. A full arm sling is then applied.

The shell 1n extension is applied to the anterior aspect of the
arm, again to avoid pressure over the olecranon, and bandaged
from the palmar crease to the axilla.

A slab 15 often applied after operation. "The method is the
same, but the flexion at the elbow varies according to the stability
of the repair

PLASTERS FOR FRACTURES OF THE SHAFT OF
THE HUMERUS

There are two recommended methods of immobilising 2
fracture of the humerus.

The first method is the U-shaped slab which 1s made from one
plaster bandage, six inches by six yards, and held in position
with a four-inch openwove bandage An absorbent cotton-wool
or gamgee pad about six inches square 15 needed for the axilla, a
collar and cuff sling to support the wrist and forearm, a six-inch
domette bandage to fix the arm firmly to the body, and a large
gamgee pad to place between the arm and trunk. Reduction of
the fracture under anaesthesia 1s not often necessary, and the
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probably the more comfortable ta the wearer. First, a :amnn am‘!lary
muff is preparcd from absorbent eotton-wool placed in the middie
of 2 length of stockinette long enough to cross over the shoutderand
ticunder the opposite axilla,and then placed under the :x'ﬂ’ ccted arm.
Twa plaster bandages are required, one six inches ‘by six yards, the
other four inches by six yards, and a full arm sling is needed to
support the forearm. From the plaster bandages a slabis prepared
10 the measurement of four inches beyond the neckline 1o the wrist,
but if it is destrable to include the hand, sllowance must bc_madc for
this. For theaverage adult arm, the stabis graduated in width from
fiveinthes at one end 1o nineinches artheother. Itis applied tothe

Fig, 5%~Long arm slab for fracture of the shoft of the
humerus, showing crossed ends of stockinetts over the
shoulder, and the stab about to be folded over.
£16, 60.~Plaster slab folded over crossed ends of stockin.
ette fram the neckime  The full arm shing and domette
bandage are applied over this,

arm with the patient seated as before,  Scissors are needed to cut
the slab neatly to shape at the elbow. A pad of adhesive felt can
be placed over the olecranon before plastenng, but this is not
necessary 1f two layers of wool are used to pad the elbow. The
nasrow end of the shell 1s placed over the wrist and moulded to
the skin surface of the forearm. The shell s then brought round
the elbow and up over the shoulder. It is cut dagonally through
the width on either side at the elbow and moulded closely to the
sk round the arm and over the shoulder. A four-inch wey
openwove bandage 15 quickly apphed from the wrist to the axiia,
the loose ends of stockinette are neatly crossed over the shoulder
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The arm is held slightly abducted and the six-inch domette
bandage is wrapped round the arm and chest to complete the
fixation as in Figs. 55 and 56. There should not be any pressure
over the olecranon. Normally, a space is created at this point after
bandaging, thus allowing the arm to falt downwards by the force
of gravity and assist in the mai of the alig 1f
there is any doubt in avoiding pressure, it is well to protect the
area with a pad of felt before plastering.

o .
)
[~
£

Fig, 37.—5lab for radul nerve (musculo-spiraf) palsy: antenor view.

The most compli tated with this fracture
is musculo-spiral nerve palsy. This is indicated by a complete
wrist drop and inability to extend the fingers at the metacarpo-
phalangeal joints -A separate plaster splint is needed in addition
to the U-slab, and is apphed as shown in Figs. 57 and 58 The
sphnt is made from a plaster bandage, four inches by six yards,
to extend from the proximal imterphalangeal joints of the fingers
to below the elbow and measures four inches and six inches in
width respectively at each end. Another slab for the thumb 1s
made from a bandage two
inches by two yards. Both
are prepared and applied
together to form a complete
palmar shell, and lightly
bound with a three-inch wet
openwove bandage. The
metacarpo - phalangeal
Jyaints are held in extension
with the wrist in dorsi-
Fie. 58‘;;?‘51)’53125 ?:::;2; ;‘;:u(rmusmhl flexion, and the thumb is

held in extension and ab-
duction. The plaster is trrmmed and worn as a removable
splint, and physiotherapy is begun immediately.

The second method of fixation of the fractured humerus is
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but with the aid of a suitable rest for the head and upper dorsal
spine, two assistants and the operator can inIy the plaster
without difficulty. One assistant holds the arm in the corrected
position, keeping the hand in the mid-line so that it can be b'rought
to the mouth when the clbow is freed, and the other supplies wet
bandages with a free end as they arc needed. The affected arm
is held in abduction, the clbow is
flexed, and the forearm is placed in
mid-rotation with dorsiflexion of the
wrist (Fig. 61). A smaller width of
sterile stockinette is rolled over the
hand, forearm and arm to the
shoulder. This is turned back later
at the metacarpal heads. Strips of
felt, two inches in width and of
appropriate length, are applied over
the stockinette on each side of the
spine and above the iliac crests.
Sterile plaster wool rolls are firmly
wound round the trunk, over the
affected shoulder and along the whole of the arm to the metacarpo-
phalangeal joints. The plaster extends to the iliac crests to ensure
complete fixation and balance, and its upper border reaches the
neckline on the affected side and the axilla on the other., The
hand of the affected arm may be left free, but it is advisable to
provide a palmar support by continuing the plaster to the
metacarpal heads and cutting away the portion covering the hand
just before trimming.

A common practice in the past has been to maintain abduction
of the arm by a strut applied from the elbow to the iliac crest,
This 15 unnecessary, unsightly and most inconvenient to the
wearer of the spica. A properly applied plaster gives full support,
reasonable comfort and permits the wearing of ordinary clothes
with perhaps the arm seams divided and fastened with tapes at
intervals, Seams which are neatly divided can easily be stitched
together when the spica is discarded, leaving the garments in
their original shape.

The plaster bandages needed for the average adult cast are
eight of six inches by six yards and five of four inches by four
yards. They give a plaster of uniform thickness except for the

Fi6. 61.—The position for
applying a shoulder spica.
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and the skab 15 turned back over the stockinette as in Figs. 59 and
60. The ends are tied under the opposite axilla with a smali
piece of gamgee separating the knot from the skin. The shb is
still soft at this stage and the arm is positioned to appear clinically
reduced.  Further padding is needed between the affected arm
and the trunk before bandaging the whole with a six-inch domette
bandage. A full arm sling is applied to take the weight of the
forearm and 1s fixed under the domette bandage.

A ‘hanging cast® is occasionally requested where there s
considerable overlap of the fragments and apposition is difficuit
or impossible by manipulation. This is an above-elbow plaster
extending from the metacarpal heads to the axilla and covering
the pomnt of the shoulder. It is made heavier than the usual
plaster by the application of extra bandages, and the object of
this is to exert a pull on the lower fragment by gravity and so
reduce the overlap. A collar and cuff sling is worn to support
the wrist, but the elbow ss Teft free.

In each case, check X-rays are taken and an unsatisfactory
position 15 corrected by re-moulding and re-application of the
plaster The plaster is retained for at least six weeks, but when
union is apparent chnically and radiologically, the patient is
provided with a full arm shng to be worn for one or two weeks
and is encouraged to exercise the elbow and shoulder within the
limits of the sling untit full free movement can be permitted.

THE SHOULDER SPICA

The shoulder spica immobitises the arm in abduction following
certain operative procedures, for example, arthrodesis of the
shoulder joint. It is often used in the treatment of paralyses of
the abductor muscles of the shoulder, but, in these instances,
the plaster when dry 1s converted into a removable padded splint
to allow early phystotherapy.

A puece of stenle stockinette to reach from the shoulders
to the hips is rolled down over the hips before the operation Is
commenced. A six- to esght-inch cut 1s made on each side at the
upper end 1o accommodate the arms  When the operation is
finsshed, this 1s conventently rolled back to cover the chest before
plastering and the opposing cut pieces are quickly but neatly
sewn over each shoulder to fit the body like a vest.

After operation, the unconscrous patient 1s unable to co-operate,
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of the eighth bandage is well moulded in figure-of-cight fashion
over the second and third slabs and then continued over those
already applied to the trunk. ‘This co.mp\clcs the p\:\sxcr'mg.
except for that covering the forearm. With two of the four-inch
bandages a firm shab is made to extend from the pa\m;\r'cr‘l::lsc to
the elbow and give support on the under surface where it is most
needed. The stab is fixed with turns over the elbow joining this
section firmly to that of the upper arm. Special moulding round

F1o. 64—~ The antenor slab for the upper border of the shoulder spica.
‘The postenor slab is applied likewise.
F16. 65.—The dotted hine of the anterior slab corresponds with the
level to which the posterior slab 18 placed.

the thumb is not necessary, because the portion covering the
dorsum of the hand is cut away before the edges are trimmed to
allow some freedom of the wrist. The stockinette at this end
is cut to turn back neatly before binding with strips of two-inch
plaster bandage. The shoulder is fixed in a light but effective
plaster, and it is wise to allow the patient to return to the ward
for recovery from the anaesthetic before any attempt at final
tnmmng and binding is made. If this procedure is left until
the next day, the patient can be comfortably seated, in or out of
bed, to have rough edges tut away round the upper border and
comfortable shaping made at the lower one. The stockinente is
turned back one inch, followed by binding with two-inch plaster
bandage. The patient is put to bed in recumbency, but as soon
as he has recovered from the anaesthetic, sitting upright in bed
with the atm supported by pilows is the best position for nursing
until the plaster is thoroughly dry.
E
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extra reinforcement under the axilla and upper arm, where a
three-eighths of an inch thickness is necessary to hold the weight of
the arm satisfactorily. Application is commenced at the axillary
level and continued to the hips. Two six-inch bandages are
rolled evenly and under slight tension to cover this area. A third
six-inch bandage is then applied in figure-of-eight fashion round
the chest and affected shoulder, each turn being well rubbed into
the previous layer. Three plaster slabs, each made from one
six-inch bandage, are then applied quickly, and if another assistant
is available to make these whilst the first three bandages are

Elbow
Axilla
Fi6. 62,—Diagram of how Fi6 63.—The ‘under-arm’ slab
to cut the ‘under-arm’ slab. applied over wool

being applied, the cast is finished quickly and is possibly stronger
because no part of the plaster has set before additional layers
have been added The first slab 1s made to reach from the iliac
crest, under the axilla and along the arm to just over the elbow,
approximately eight layers of plaster ‘The slab is cut two inches
through the width on each side for smooth moulding at the
axilla and the elbow, as i Fig. 62. Fig. 63 shows the slab i situ.
The second and third slabs are identical. Both are of the same
length as the first and give further support to the abducted arm,
being apphed as shown in Figs. 64 and 65. All slabs are six
inches wide at each end. When these are fixed in position, the
seventh nch plaster bandage 1s d over the elbow
and finishes the part from the elbow to the shoulder. One turmn




CHAPTER VII

PLASTERS FOR THE FOOT AND ANKLE

TOE SHELLS

1osep fractures of the toes usually require no treatment

other than support in an elastic adhesive strapping spica.

Occasionally, however, fractures and soft tissue damage

of the great toe can be extensive and very painful and it is often

advisable to immobilise such cases in a plaster shell applicd over
suitable dressings.

The shell is made from a plaster bandage, three inches by three
yards, and fixed by a two-inch openwave bandage. It is made
to extend from just
beyond the terminal
phalanx to the base of
the metatarsals and one
end 15 widened to about
six inches to accom-
modate the skin surface
from the third meta-
tarsal fevel above and
underneath the foot. The
wet openwove bandage
1s apphed quickly and
the patient 18 instructed
to stand with both feet

ic 67.—Toe shell for the hallux, showng
open end for observation of the circulation.
mgether to flatten the ffallux shell applied and the appearance before

moulding.
under surface for easy

walking, and to prevent fixation with the toe dorsifiexed (Fig. 67),
The shell can be replaced by another suitable form of support such
as a collodion sphint or strapping spica any time after the first
week, but if the patient is comfortable, and walks well, then it is
usually retained for about three weeks. Shells are sometimes used
n the treatment of hallux valgus, either as night splints, or post-
operatively for two or three weeks, The same method s employed,
but instead of the patient standing on the shell, the operator places
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The sitting position is used for the application of this plaster
without anaesthesa, and for drying. The method employed is
the same as that previously descbed, but two assistants are not
needed as the patient can co-operate and support his affected arm

When the plaster is to be used as a removable splint, the
edges are trimmed after application, but the plaster is not bound,

F16, 66.~The complete shoulder

spica showing dotted line where

the cast 13 brvahed for use as 2
removable spling

The stockinetre at the shoulder must be stitched to the body
lirung to cover the padding completely. The cast is bivalved when
dry, preferably with an electric saw, as fllustrated by the dotfed
bine 1n the figure of the finished plaster (Fig. 66). The portion
not regmred 13 removed, the plaster wool is cut away almost
level with the edge of the splint, and the stockimette s trimmed
to turn back one mnch  The splnt 15 deft on the arm and supported
by an assistant untd bindimg s firushed, This keeps the stockinette
m the posiion to ensure maxsmum comfort by leaving the
Linmg as 1t fies next to the skin
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lining of three-inch or four-inch stockinette is rolled over the
leg from beyond the toes to the knee. A layer of plaster wool
covers this, with an extra layer over the head of the fibula to
prevent pressure on the external popliteal nerve, and round the
malleoli to lessen the possibility of pressure sores. Whenever
possible, an assistant holds the foot in the corrected position,
but the plaster can be applied without assistance if a co-operative
patient can support his own limb by holding the ends of a strip
of four-inch calico bandage, one in each hand, with the centre
arranged flat under the forefoot. Another way to ebtain maximum
dorsiflexion of the foot is to allow the patient to lie face downwards
with a small cushion under the knee of the affected leg. The knee
15 then flexed to beyond the right angle, and the foot is held
corrected while the plaster is applied.

For a non-weight-bearing plaster, onc plaster bandage, six
inches by six yards, and three, four inches by four yards, are
sufficient. Two extra bandages, four inches by four yards, are
needed for a weight-bearing cast.

The Non-weight-bearing Plaster

One four-inch bandage is quickly applied ‘j
round the foot from the web of the toes and
continued upwards over the ankle to include
the fracture site. The six-inch bandage is
started over the last turn of the four-inch and
covers the leg. The stockinette is turned back
neatly below the knee at the level of the tibial
tubercle and one and a half inches below the
popliteal space to permut free flexion of the
knee. This 15 incorporated into the turns of
the six-inch bandage embracing the upper leg,
The sole 1s measured from the metatarsal
heads to the turn of the heel, and the second m
gour-lr;ih bandage 1s used for a slab to rein- F‘“: 53-‘)—"““ gom-
orce this part of the plaster. The stockinette baser chon poce
1s turned back to the level of the metatarsael ?'l::m’?‘::::fc:;‘l:m;?
heads under the sole and to the web of the toes the toes.
on the dorsum. The whole of the foot is then bound firmly and
smoothly with the third four-inch bandage, X

g fimishing the t
over the ankle. Fig. 68 shows the complete cast. § fhe tums
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the thumb between the first and second toes, pushes outward on
the proximal phalanx to bring the halhix inte a corrected varus,
and slightly fiexes the metatarse-phalangeal joint. In this manner
the deforrmty 1s corrected as far as possible.

THE BELOW-KNEE OR SHORT LEG PLASTER

The below-kuee plaster supports the lower limb from the web
of the toes to below the knee, and is used for injuries or post-
operative treatment of the foot and ankle joint. The first method
of appheation is for injuries whuch do not require manipulation.

‘The patient 13 seated on the end of 2 table, a sandbag is placed
under the lower end of the thigh, and the leg hangs loosely from
the knee aver the edge of the table  In this position the knee can
be flexed to beyond a right angle to relax the posterior leg muscles,
and so wake 1t easter to stretch them at the ankle to bring the
foot at » mght angle 1o the leg, or into the position of function.
It 15 a common fanlt fo immobilise the ankle in some degree of
equinys and, if thes 1 maintamed for any length of time, re-education
after removal af the plaster will prove an arduous and possibly
kapeless task. The reason for this is that the posterior leg muscles
are much stronger than the anterior,  If the foot 18 fixed in plantar
flexion, the postenior call muscles are relatively shortened and a
contracture may develop which tends to fix the ankle joint in this ab-
normal positron, thus preventing passive dorsiflexion. In addition,
the weaker anterior muscles are stretched against the pull of the
posterior set, and they become wesker still under the strain and
may never regaint thesr normal tone, which 1s essential for active
dorsiflexion. The mevitable result 1s a drop foot deformity which
may be severe and far more disabling than lack of treatment for
the mjury.  The three syurses which for anatomacal and functional
reasons requite the positioning of the foot m equinus are:

1. Fracture of the neck of the talus,

2. Fracture of the os caless avelving the insertion of the

tendo Achdhs,

3. Rupture of the tendo Achilbs treated by suture.

In each case the foot 1s graduaily brought mto neutrsl position
as soon as 1t 15 considered safe to do so.

Maclintosh covers are arranged over the dugh and over the
oppeswe Jeg for protection from splashes of plaster cream. A
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F16. 69 3¢ Tubber-ayrs g1e
which firs oyer 3 belowehnee
wallimg plaster,

f
5
~The plaster boot

® f2nvas uppe,

Fig 7p,
sath
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The Weight-bearing Plaster

The method is similar to that previously described with the
first four-inch bandage applied to the foor and ankle and the
six-mnch bandage round the leg, but the second four-inch bandage
further reinforces the ankle and foot, the first turn being started
over the last turn of the six-inch and successive turns continued
to the toes. The third and fourth four-inch bandages make 2
thick sole as a single slab, and the fifth binds the stockinette and
the sole; finishing as before over the ankle. This type of weight-
bearing plaster has two advantages—one for patients and the
other for staff:

1. When the plaster 1s thoroughly dry, a rubber-tyre sole
adapted for fastening over the foot is supplied to the patient
and watking js commenced with 2 steady and almost natural
gait  Moreover, the rubber acts as a cushion and prevents
nasty jolts from putting the foot down heavily on the
ground (Fig. 69)  Alternauvely, a boot with a canvas upper
which laces from the toes and fits well over a cast may be
used {Fig. 70},

Either type of protection saves valuable time and material
because repairs of the sole are rarely required,

[

Alternative, but rather out-dated walking appliances are.

{a) A plaster heel.
(8) A sorbo-rubber heel fixed with strapping.
{¢) A watking-1ron.
{d) A leather-faced metal rocker on a wooden base.
In each case the patient tends to walk with an externally
rotated foot or a marked hmp, due to a feeling of insta’ility
caused by the applance

A Plaster Heel

This should be at least three inches square. It is made from a
six-inch plaster bandage, prepared as 2 sfab of its own width and
about eighteen inches in length  The two long edges are turned
back to meet m the centre, leaving a long length three inches
wide. This is rolted firmly into a sohd mass by turning one end
over two snches, making successive turns from this end, squeezing
out excess mossture, and moulding flat until the other end is
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Tumns are repeated in the order described above and illustrated
in Figs. 73, 74, 75 and 76. This method sccures the heel firmly
without increasing the bulk of plaster over the front of the ankle,
which would make removal of the plaster difﬁcult.. 'Ijhe heel
should be soft enough to mould and flatten after application, and

Fig, 73,—Fixng the walking heel, first stage.

F16. 74.—The bandage continued round the back of the foot, over the front
of the ankle and down to the plaster heel.

F16. 75.—Fuixing the walking heel, third stage, also showing the first turn
of the fourth.

Fi1c. 76,—The fourth stage of fixing the walking heel. The bandage 13 then
carnied round the back of the ankle and down over the medial side of the heel,

a straight wooden splint 1s ideal for this purpose. The flattening
should be made to correspond with the horizontal planes of
the ankle and knee joints to promote perfect balance from the
commencement of walking, and the height should be about one
inch. Unless walking heels are protected, wear and tear will

frequent r Is. In these i , the whole of
the heel and binding bandage is removed completely, a new sole

is applied and given time to set reasonably hard before a new heel
is fixed.
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reached (Fig. 71). The appearance when finished is a block
iHlustrated 1 Fig. 72, One four-inch plaster bandage is immersed
as the heel 15 bewng prepared. A flattened side of the finished
bleck is positioned on the sole of the cast corresponding to the
position of the malleolus on either side. This ensures correct

Fi6. 72 ~The finished heel rolled into a sobd
block

weight bearing. The four-mch plaster bandage fixes the heel
with turns as follows’

1. From the malleclus on one side, round the flattened surface
of the heel to the other malleolus, rubbing well in.

2. Round the back of the foot, and over the front of the ankle
down to the plaster heel.

3. Round the heel itself, rubbing well in at the joining of the
heel with the sole of the plaster.

4. Round the back of the foot and then brought forward aver
the forefoot,
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J

Side view of rocker.

Position of rocker on Base used for application.
wooden sole,

The encased leg
posttioned on the
rocker with the
binding  plaster
bandage applied.

FiG. 79.~The steel and leather rocker with a wooden sole,

posterior slab from the toes to below the knee, and this is cut
obliquely through the width at each side for perfect moulding
round the tendo Achillis and the heel, The slab is cut for mould-
ing as shown 1 Fig. 80. One four-inch bandage fixes the shell
from the toes to above the ankle, and the second from the ankle
to below the knee. A light, additional sole is made from six
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Sorbo-rubber Pads

A piece of sorbo-rubber three inches square, as for a plaster
heel, is secured to the dry plaster with circular turns of two-inch
adhesive strapping round the foot and ankle (Fig. 77).

Walking-irons

The horizontal bar separating the side irons is placed one inch
from the sole of the plaster, the rubber heel being centrat between
the maileol. The malleable portions on the side irons are
moulded to the shape of the plaster (Fig. 78). A four-inch plaster

Frg 77 —~The sorbo-rubber heel
held in place by strapping

Fic 78 —The watking 1ron 1 post-
tion before the four-inch plaster
bandage 15 rolied over the side 1rons
to the ankle and remnforced by a
second bandage  (Rught)

bandage is immersed and then rubbed well into the cast with the
upper end of the iron underneath. A further four-inch bandage
is continued down the leg to the ankle and is applied under
tension to hold the rren firmly.

Leather-faced Metal Rocker

The rocker 15 placed on the special wooden rest provided for
the purpose of fixation and the plastered leg on the rocker base.
A four-mnch plaster bandage 1s rolled over the wooden sole and
the plaster to secure the two together, and the foot is removed
from the rest complete with rocker (Fig. 79).

Unpadded Below-knee Plasters are sometimes used, and although
the number of bandages needed is the same, the method of
apphication 15 dufferent. The six-inch plaster bandage makes a
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maintaining the corrected position as far as p05§iblc. an
four-inch plaster bandage is quickly rolled .und‘cr shg.ht tension
over the foot and ankle from the toes. Fixation is cont_mucd bya
six-inch plaster bandage applied from the toes to mid-calf and
well moulded round the limb. At this point the surgeon grasps
the ankle, reduces the dislocation and manipulates the fracture,
using both hands to mould to requirements, and, if npothcr
assistant is not available,-he supports the sole of the foot with his
knee or chest, keeps the hands in position after moulding, and
holds the leg until this part of the plaster is set. The uprzcr'cnd
of the plaster is pleted with the remaind (?f the h
bandage whilst this is being done. A further six-inch plaster
bandage is started below the knee, and the stockinette is neatly
turned back and bound. The bandage is then brought down the
leg to overlap the upper portion of that covering the fracture
site. By this time the rest of the cast should be set and firmly
holding the reduction. The knee can be extended, a sandbag
placed under the fracture site, and a light sole made from six
layers of a four-inch plaster bandage. This is applied from the
metatarsal heads to the turn of the heel. The remainder of the
four-inch bandage is used to bind the sole to the plaster,

‘The soft tissue damage occurring with a Pott's fracture will
give rise to considerable swelling, and it may be necessary to
split the plaster down the front along its entire length before the
patient is allowed to return home. If the plaster is split, it is
bound with a wet openwove bandage. Some surgeons do not
cut the last half inch at the upper border, so that the cast does nat
become too loose asound the top of the leg. 'The limb is kept
elevated on a pillow until the swelling has subsided, and a split
plaster is finished with a four-inch plaster bandage after this time,
Weight bearing may not be allowed for some weeks after injury,
depending on the stability of the ankle, and many fractures require
operative correction by screwing to ensure stability of the joint.

If an unpadded cast is desired, the first six-inch bandage is
used as a slab to extend from the knee to the metatarsal heads, It
15 cut obliquely through the width on either side at the ankle and
moulded closely round the tendo Achillis and the heel. A lead
strip 1s placed flat on the front of the leg before the four-inch
bandages are applied. The first 1s rolled evenly round the foot
from the metatarsal heads to above the ankle. Tucks are made to
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layers of the third, and after trimming the
edges to fit the metatarsal heads, the re-
mainder of the bandage is used to fix the sole
m position. The leg is shaved before the plaster
is applied. .

Toc Platforms are used to protect the toes
when there is a risk of the patient sustaining
further injury by accidentally ‘stubbing’ the
toes against another object. They are also
indicated for support of the toes in extensive
soft tissue damage. The platform is made
by extending the sole a quarter of an inch

Junay beyond the toes and curving the edge to
Fia.80 —Thebeloy. e required shape. The toes should rest
knee shell cut at the comfortably on this, and never be pushed

ankle for moulding Y
round the heet, - 1Pards.

APPLICATION OF A BELOW-KNEE PLASTER FOR
THE TREATMENT OF POTT’S FRACTURE

A fracture-dislocation of the ankle, or Pott’s fracture, 1s treated
by manipulation of the fracture under general anaesthesia and
the application of a below-knee plaster. A strong, wide posterior
plaster shell is occasionally used, and completed to a full cast on
the following day Some surgeons prefer to have the patient
lying recumbent on a suitable table with the affected leg flexed
to a right angle at the knee and groin and held by an assistant
who also prevents rotation at the fracture site by keeping the
patella pointing upwards with a firm hold over the lateral femoral
condyle. Others prefer to have the legs hanging loosely over the
edge of a table, the injured one supported by a sandbag under the
thigh, and to carry out the reduction of the injured ankle sitting
on a lowstool and using one knee to control dorsiflexion of the foot.
With the first method, the surgeon’s chest is often used for this
purpose, as both hands are required for Jateral and medial pressure
over the fracture site. The anaesthetsic is given, the reduction
is ‘rehearsed’ before plastering, and the final stable position
obtained. Dressings over brursed and blistered areas are then
neatly applied, followed by a hning of sterile stockinette and one
layer of plaster wool. The surgeon holds the leg by the toes,



CHAPTER VIII

PLASTERS FOR THE LOWER LEG AND KNEE

THE ABOVE-KNEE OR LONG LEG PLASTER

nis plaster may be applied for all fractures of the tibial
I shaft, and for fractures of the tibial condyles which involve
the knee joint. Undisplaced supracondylar fractures of
the femur are sometimes treated in this type of plaster, particu-
larly in elderly patients who are not suitable for other methods.
The plaster extends from the toes to mid-thigh for injuries below
the mid-shaft of the tibia, and from toes to groin for any injury
above this level. 'The patient should be recumbent, and the
buttocks raised on a sandbag. The knee, the fracture site, and
the foot are held by two assistants if available. A close-fitting
layer of stockinette is rolled over the whole length of the leg from
the toes. (If the stockinette is wet before it is applied, it fits more
closely.) A layer of plaster wool is applied over this. The medial
border of the patella is kept in line with the great toe to prevent
rotation occurring at the fracture site and union with a rotational
deformity. The knee is slightly flexed, and the foot is dorsiflexed
to a right angle. In a few instances this results in angulation
backwards of the fracture and a slight degree of plantar flexion
may have to be accepted until the fracture is ‘sticky’. Then the
correction of equinus can be made and the plaster changed. The
plaster bandages used for the average adult limb are three of
six inches by six yards and three of four inches by four yards.
These give a thickness of one-fifth of an inch for a non-weight-
bearing cast. The weight-bearing cast requires a further two
bandages for durability, one six-inch and one four-inch size.
The order of application is as follows:
1 Qpe six-inch bandage round the fracture site and the knee
Joint.

2 One four-inch bandage round the foot and ankle,

3. Two turns of the second six-inch bandage overlap the first

below the knee and succeeding turns are then continued
over the knee and up the thigh.
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facilitate perfect fitting over the contours of the foot and ankle,
and moulded into the slab. The final moulding of the fracture
site can safely be made at this stage, and whilst it is held, the
second four-inch bandage is applied round the leg from over the
last turn of the preceding bandage, and the edge at the knee is
smoothed, The third bandage forms a light sole of six layers
and also binds the sole to the rest of the plaster. When set, the
cast 15 split down the front along the whole length over the lead.
The stnip is removed and the cut edges brought together. A
three-inch wet openwove bandage loosely binds the split cast
and is removed if the swelling continues. It is replaced by another
when the cast has ‘given’ further.
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T 81 —The aboveknee plaster for €rac-
tures of the fower third of the tibm,
Fic B2.—~The groin to toe plaster for frace
tures of the niddle and upper thirds of the
tba,

Fic_83 —The carrect method of fimg a bandage over a Stenmann’s ™o

Fic. 84 1 method of band. round 2 § ‘s pin
¥
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4. The third six-inch bandage is started at the upper border
over the last turn of the preceding bandage. The stockinette
is turned back, neatly bound, and the bandage is then carried
down the thigh and leg to the ankle.

The second four-inch bandage is used for the sole as a slab,
which is applied from the metatarsal heads to extend over
the heel, and 1s carefully moulded to the cast.

The third four-inch b pletes the plaster, binding
on the sole and finishing round the ankle. The stockinette
is turned back at the toes to be bound in two or three turns
of this bandage.

When the plastering is finished and the cast is ‘set’ firmly, the
limb is supported on sandbags under the knee, the fracture site
and above the ankle, until the patient can be safely moved without
the risk of cracking the cast at points of stress. Full setting time
is about five minutes.

As soon as weight bearing is permitted, a new plaster is applied
or the two additional bandages are added to the original. It is
better to renew the cast as new wet plaster does not unite firmly
with that which is old and dry. The method of application is
the same, but the additional six-inch bandage is also applied
down the whole length of the leg from groin or mid-thigh to the
ankle. The extra four-inch bandage is used with the one for the
sole, and when using the two, it is advisable to extend the length
to allow cover of the tendo Achillis area, but this pottion from the
turn of the heel need only be about six layers in thickness, The
full thickness is needed under the foot. Cutting of the slab at
the heel 1s somenmes y for lding. The pl
plaster is shown in Figs. 81 and 82.

Fractures of the ubial shaft in adults remain in plaster for an
average penod of about twelve wecks. Further periods of
immobilisation depend on the progress of unon, and the stability
of the limb, as certamn types of fracture hea! more quickly than
others, and the age and general condition of the patient also
influence bone heahng, which in the tibia tends to be sfow.

APPLYING BANDAGES OVER STEINMANN’S PINS

If skeletal traction has been employed in the treatment of
lower-limb 1njurtes, plaster bandages may be difficult to apply,
It is necessary to fix the bandages closely to the pin, and the best

173
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is necessary, then, because of the risk of exploding inflammable
anaesthetic gases, the saw is not to be used, but the plaster is
softencd with hydrogen peroxide and the cutting done by a
plaster knife or scalpel. This is a rather tedious procedure.
After making sure that the plaster has been cleanly cut, the

Fic 85.~Bending the mb to make an opening ar the point where a “wedge’
1s required, (Top)
Fic 86 —The ‘wedge’ inserted in the opening, (Bottom)

operator grasps the lower end of the limb with one hand and uses
the other to press the upper part of the limb just above the uncut
portion of plaster where leverage 1s needed. Gentle but firm
E;le]ssure 15 then used to bend the limb at the fracture site, and 1n
sequence an opening is created where the plaster i
(Fig 85). When this is large enough, the wedgepxl: itnserltsedc:::
the widest part to fit between the cut edges of the plaster (F1g. 86),
It should not he thicker than the plaster or 1t may cause pre-ssure.
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way to achieve this is to stretch the bandage over the pin and allow
the point and the blunt end to come through the mesh. The
bandage is then pushed along the exposed pin and the turn is
pleated and rubbed closely into the preceding layers, Alter-
natjvely, the bandage is cut half-way through the width and fixed
round the pm like a ‘key-hole' dressing. Modified figure-of-
eight turns are useless, as a space is always created between the
pin and the cast no matter how much care is exercised. ‘The space
allows movement inside the plaster when traction pulls the limb
downward and the cast does not move with it, and also admits
infection from the exterior which enters the pin track, See
Fugs. 83,and 84.

WEDGING A LONG LEG PLASTER

There are certain fractures of the tibia which after manipula-
tion are 10 a not entirely satisfactory position. Apposition of the
fragments may be good, but the general alignment poar because
of angulation at the fracture site. If the fracture is unstable, it is
often considered unwise to attempt correction of the angulation
by further manipulation, because of the risk of losing an otherwise
satisfactory reduction.

The padded plaster technique allows for correction to be
made with 2 mimimum of disturbance to the limb by ‘wedging’
at the appropriate point, and an anaesthetic 1s not usually needed |
for this to be done. A ‘wedge’ is a weoden or plaster block,
which 1s inserted into an opening made in the original cast. The
cast must be dry before wedging is carried out. The latest of
current X-ray films are studied carefully and the degree of
cosrection estimated to place the lower fragment in line with the
upper one. When this has been done, the wooden \\edge is cut
tosize or a plaster “edge made from a finger bandage in the form

“ " ecessary width,

s¢ and below the

' ' - plaster just below

the fracture to extend round twi n-thxrds of the circumference
of the plaster. 'This line 15 the guide for cutting where the wedge
is required, and its position 1s determined accordmg to whether
the angulation 1s sunply anterior or pasterior, medial or Jateral,
or a combination of two of these. The plaster is cut with an
electric saw when anaesthesia 1s not being used. If an anaesthetic
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is used 10 il the space created ot the opposite side. This method
should never be used for an unstable fracture, hecausc it involves
the cutting of the whole circumference and increases mability
at the fracture site.

THE PLASTER CYLINDER FOR THE KNEE

Some injuries of the knee do not need fixation of the whole
of the lumb, and in treating thesc a padded plaster cylinder may be
apphed from groin to ankle. The patient lies recumbent as for
the application of an above-knee plaster, but in addition to the
sandbag placed under the buttocks, the ankle is also supported
by asmalierone. Theknee is flened a little, unless full or mavsmal

has been specially ed by the surgeon. The
contours of the leg do not prevent the cast from slipping slightly
downwards, when weight bearing is alloned, and this can be
most upcomfortable to the weater. To overcome this difficulty,
it is wise to apply three strips of elastic adhesive bandage to the
skin below mud-calf before plastering. These must be one and
a half inches wide and about eight inches Jong. The first strip
is placed at the back above the tendo Achillis and the second and
third are fixed on either side at the same level, The free ends
below the ankle are brought loosely under the heel, to be turned
back later and incorporated n the plaster. A length of stockinette
is rolled on to the bmb from the ankle to the grom, and over this
a layer of plaster wool 1s applied with a double thickness below
the knee to prevent pressure over the head of the fibula,

Three plaster bandages, six inches by six yards, are needed
for a full plaster. The first is used for 2 posterior slab, measuring
twelve mches m width at the grom and eight inches at the ankle,
The slab 15 applied by two people cach holding one end, and s
carefully smoothed to the shape of the limb starting at the back
of the knee. A stab which 15 fixed first at the groin and ankle is
straight and holds the knee but does not support it. The second
sx-inch bandage should be soaking whilst the slab s bemng
prepared. 'This s used to bandage the slab n circular turns
starting round the knee. From the knee, turns are made up the
thigh to the gromn and then reversed down the whole of the leg.
“The shell should be held firmly n position by this bandage. Th«;
stockmette 15 turned back at the grom and ankle, and the free
ends of the strips of strapping are brought back with the plain
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where it is inserted. Fig. 87 shows the X-ray of a fracture of both
leg bones in which valgus angulation was fully corrected by this
simple method. If, after X-ray, more or less correction is needed,
the wedge is removed and replaced by a larger or smaller one,
The plaster is completed by filling the gap on either side of the
wedge with a small firm wool pad and applying a sloppy four-inch

= gt -

Fig 87 —The X-ray of a fracture af both leg bones m which valgus angula-
tion was fully corrected by ‘wedging’  (Left) Before wedging  (Rught) After
wedging.

plaster bandage evenly round the lmb to extend three inches
above and below the wedge area, rubbing 1t well in to the surface
of the dry cast.

A second method of wedging 15 sometimes used. In this a
br-convex portion of plaster is removed from half the circumfer-
ence 1o the shape of the space required for the wedge. The other
half of the crrcumference is cut horizontally. The plaster is then
bent to bring the separated edges together, and the piece removed



CHAPTER IX

THE HIP SPICA

vequired for respectire injuries and operations:
1. ‘The jacket spica.
2. The short walking spica.
3. The single hip spica, which includes the whole of
one leg.
4. The double hip spica.
5. Plasters for congenital dislocation of the hip,

1. THE JACKET SPICA

The jacket spica is a combination of the spinal jacket and the
short hip spica, and is the plaster used in the trcatment of a
prolapsed intervertebral disc. It extends from the sterno-
clavicular joint to the symphysis pubis in front, and reaches the
mud-dorsal region at the back. The painful thigh is included in
the cast. "The plaster is cut away in front at the groin to allow free
flexton of the unaffected thigh, and at the back for toilet purposes,
but the trimming at the side must not uncover the level of the
greater trochanter of the femur. Ten plaster bandages, six inches
by six yards, are required for the average adult spica, and if
properly applied, they form a light but effective cast of approxi-
mately a quarter of an inch m thickness. The patient is usually
mn great pain and unable to stand erect without support. He
should, therefore, be placed on an orthopaedic table (such as
a Hawley table, shown in Fig. 91, or 2 Watson-Jones table), and
supported at his bead and shoulders, pelvis and heels. The legs
are not abducted, but the affected hip should be shightly flexed.
A lining of stockmette 1s made from one piece which covers the
trunk and another narrower piece which fits the thigh. It is
advisable to stitch together the overlapping edges of each piece
to prevent these from wrinkling and causing unnecessary dis-
comfort to the patient. Felt strips two inches wide are placed
above the iliac crests and down either side of the spine, and a

FI\'E types of hip spica are used according to the immobilisation
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cloth side laid flat on the plaster. The third bandage is started
zbove the ankle and continued to the groin, and the edges are
bound in at the groin and ankle. The completed plaster should
be comfortable, very light and yet strong enough to be worn for

Fic 88 —Elastic adhesive strapping stnps apphied to the sk before
foang the limb 1n a plaster cyhinder.
Fie, 89 -—~Campleting the postenior slab for a plaster cylinder.
Fi16. 90.—T'he plaster cylinder, finished cast
hilisation.  Correct lication

PP

the recogmised perod of
ensures this. See Tigs. 88, 89 and 90,

N.B-—Swethng of the foot and ankle is not uncommen with
this type of plaster, and therefore it is often advisable to apply
a strapping spica to the foot and ankle, or a three-inch crépe
bandage before plastening, bringmg the upper edge to fit under-
neath the lower border of the plaster.
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(¢) A slab made from one bandage, approximately twenty-four
inches long and six inches wide, applied from the opposite
hip, above the symphysis pubis, over the groin, and round
the back to lie over the skin crease between the buttock and
the thigh (Fig. 92).

(f) A second slab of the same size applied obliquely from the
inner border of the thigh, again over the groin and round
the buttocks (Fig. 93).

(g) Two figure-of-cight turns over these to fix in position,
using the remainder of the bandage from the groin to the
knee.

() Finishing bandage round the buttocks,

(f) Finishing bandage round the loins.

(7) Finishing bandage round the chest.

Fig 92—Fixing the slab to reinforce the hup spica over the ski
. crease between the buttock ancr th‘:;;h.m 7 the skin
Fic. 93.—The second slab to reinforce the groin, lied
nner border of the thigh. - apphed from the

The plaster should be applied by three persons, two to apply the
circular bandages and one to make the slabs and maintain the
q.uick supp}y of wet bandages with a free end ready to use. The
time taken in applying bandages in this wayis less than ten minutes,
Bandages round the trunk are applied under slight tcnsion:
otherwise a loose cast results. ’
‘When the plaster is complete, some of the trimming can be
done before the patient is returned to bed. The upper borde,
must be shaped well below the axillae to allow free movement ;
the arms, the stackinette turned back one inch, trimmed, and bour:)d
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gres - p————

thin layer of plaster wool ss rolled over this. The bandages are
then soaked 1n turn, one being mmmersed as the other is taken out
of the water, and apphed as follows.

{ay Round the chest from axillary level to the lower ribs. In
the case of female pabients, the bandage is applied from the
tower ribs to the axitia to support the breasts,

(b} Lower nbs to hups.

(¢} Round the burtocks, making a figure-of-eight turn round
the affected thigh with each layer.

(d) From the groin to the knee, turning back the stockinette and
neatly finishing the edge at 2 level which will allow full
flexson of the knee



THE HIP SPICA 91

the breasts. Nine plaster bandages, siv inches by six yards, are
used as follows:
(@) Round the lower ribs to the iliac crests.
" (b) Trom the iliac crests round the buttocks.
(c) Figurc-of-eight turns round the buttocks and the affected
thigh.
d) Frgm the groin to the knee as for the jacket spica.

(c)}Slabs as for the jacket spi
pica.
o )

(g) Two figure-of-cight turns over these, continuing the rest
of the bandage to the knee.

(%) Finishing bandage round the buttocks.

(i) Finishing bandage round the lower ribs.
If the patient is thin and the ribs protrude in front, it is wise to
trim the cast as shown by the dotted lme in Fig. 95, which
illustrates the finished plaster. In this way, full support is
maintained and the nsk of discomfort and possible pressure sores
removed.

3. THE SINGLE HIP SPICA

Thus spica 1s switable for the immobulisation of many fractures
of the femoral shaft. The plaster table is used as for the jacket
and short hip spicas, but the stockinette for the leg is applied
from the toes to the groin, and the plaster wool padding is
continued down the leg to the toes. Twelve plaster bandages of
six inches by six yards and three of four inches by four yards are
required. They are applied by at least two persons in the follow-
ing order

(@) From the level of the fifth rib, round the loins,

(b) Round the buttocks from the iliac crests.

(¢) Figure-of-eight turns round the buttocks and affected

thigh.

(d) From groin to knee.

é;;} Slabs as for jacket spica.

(g) Two figure-of-eight turns over these, continuing the rest

of the bandage to the knee.

(%) Fiushing bandage round the lower ribs and loins.

() Fnishing bandage round the buttocks and thigh com-

mencing with two figure-of-eight turns
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securely by a two-inch or three-inch plaster bandage. The lower
border is trimmed 1 the manner previously described and bound
by another two-inch or three-inch plaster
bandage. The binding bandage should be
faid loosely over the stockinette and never
pulled or twisted, but pleated neatly to fit
all curved edges. The back of the plaster
is tnmmed and bound when the pauent
is returned to bed. This portion is dried
first, exposed to a warm current of air,
and never dried guickly under a heat cradle
with no outlet for the air between. During
this time the patlent hes face downwards
suitably supported by pillows. Turning
1s carned out within 2 few hours by tno
persons, and the plaster is dry in from
twenty-four to forty-eight hours, depend-
ing on the warmth of the room or ward.
Careful nursing is necessary during the
whole drying perod, for if the plaster
‘buckles’ or cracks at a point of stress,
remnforcement is necessary, thus adding
further weght for the patient to bear, and
Fig. 94.—The jacket  extra work for the plaster-room staff. The
2’,}’5&6‘“@{; ‘2“ ;2: patient 18 allowed up after the drying
abducted ¥ penod, and must then recewe instrucuion
in walking, sitting and toilet procedures.
He may complain of digestive disturbances and difficulry in
breathmg. If this occurs, frequent small meals and attention to
the bowels usually give rehef, but occasionally a smalf window
over the epigastrium may be necessary.
The plaster cast 15 usually retamed for s to twelve weeks,
according to the degree of rehief of symptoms. See Fig. 94 for
the finsshed cast.

2, THE SHORT WALKING SPICA

Thas 18 silar to a jacket spiea, the only difference bemg that
the upper border 1s trimmed to the approximate level of the
mpples, or,_in the case of a fernale patient, to a point just under
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wool are applied to it if previous padding has become loose and
wrinkled necessitating removal. .
The four-inch bandages arc then applicd as follows:

(a) A short posterior slab from above the matlleoli to the
metatarsal heads, cut down on each side to fit the heel and
moulded carefully round the ankle, with the foot in neutral
position.

(b) The second bandage to hold the slab. .

(¢) The third commenced at the toes over the stockinette,
which is turned back, and continued to above the ankle.

The completed spica 15 trimmed at the front and the patient is
returned to bed lying face downwards with the plastered foot
outside the bed to prevent cracking at the ankle. Trimming of
1he back s done before turnmg, the plaster is dried in a warm
current of air, and careful nursing is again necessary throughout
the drying period.

Some patients are allowed up on crutches, wearing the spica, in
the later stages of treatment, but before this is commenced the
foot must be reinforced to the thickness of a walking-plaster.
Two extra plaster bandages, four inches by four yards, are needed,,
ane to make a thick slab from the turn of the heel to the metatarsal
heads and the other to fix this in position. The completed plaster
1s shown in Tig. 96.

4. THE DOUBLE HIP SPICA

The double hip spica is used 1n the treatment of fractures and
osteotomy of the upper end of the femur, and in certain diseases
mvolving the hip joint. The plaster extends 10 the toes of the
affected leg and to the knee of the other,

A stockinette lining 1s fitted to the trunk and to the unaffected
leg and neatly stitched at the groin before the patient 1s transferred
from lus bed to the plaster table. If a Thomas splint is in use,
1t is removed on the plaster table to prevent movement occurring
at the fracture site during transference, and the stockinette 1s
then applied to the affected leg. 7The fracture site must be Sfirmly
supported until properly held by a set plaster. The head and
shoulders rest on a flat pillow over the upper end of the table, the
buttocks are brought well down on the pelvic rest until the padded
centrepost 1s as high in the perineum as can be comfortably
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F1G. 95 ~~The short
walking spics  ‘The
dorted Line sndscates
the level at which the
plaster 1s trimmed, «f

the patient ts thin
Yo, 96 ~—The single

and has protruding
ribs bhap spres
(1) Posterior slab from below the gluteal fold to the ankle.
N B—If the knee 1s held 1n flexion by a bandage, the
slab is apphed over the bandage supporting the knee.
(#) One bandage to fix this i posion by downward circular
turns, pleating on the slab, the shng being cut at the
lateral edges of the slab, leaving a loose picce underneath
which will not cause pressure
() One bandage from above the knee to the ankle.
At this stage the bandage holding the foot mn position on the
table 15 removed. The foot 13 supported with doesiflexion to
a night angle by an assistant, and two or three turns of plaster
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() Bandage round the chest.

{5) Bandage round the loins.

(¢} Bandage round the buttacks.

(('g}Slabs as in Figs. 92 and 93 applied to the affected side.

{f) Bandage to fix the slabs with one figure-of-cight turn,
and then continued down 1o the knee.

8’: %}Similar stabs to the unaffected side,

(f) Bandage to fix these as in (f) on the unaffected side.

{ ) Bandage from the nipple line 1o the iliae crests,

(k) Figure-of-cight turn round the buttochs and unaffected
thigh, to be continucd as a finishing bandape to the knee,
turning back the stockinette and binding it with the last
few turns.

(I} Along slab to measure from the ghuteal fold of the affected
leg to just above the malleoli.

{m) Bandage, to hold the slab in position from the groin to the
ankle.

() A further bandage to reinforce the leg from mud-thigh to
the ankle, making a double turn below the knee where ali
leg plasters are Hable to erack.

In Fig. 98, the sisth plaster bandage { f ) is being taken in figure-of-
eight turns round the calico shing. The shing 1 cut before the
thirteenth bandage (m) 1s applied, leaving a short length of calico
between the wool and the plaster. The unaffected thigh is
plastered simiarly, the sling beng cut before the finishing
bandage 1s applied.

A sunably padded rest is placed under the knee before the foot
is plastered. This should not be done until the bandages have
set sufficiently to retain their shape when put on the rest, otherwise
flatterng of the cast and pressure sores wall result.  The foot is
released, plaster wool apphied from the ankle to the toes, and the
three four-inch bandages are used 1 the manner described for
enclostng the foot 1n 2 smple tup spiea.

If the plaster bandages are applied correctly and the cast is
dried properly, 2 strut s only necessary in the case of heavy
patients and where wide abducuon of the legs 1s needed. A strut
1s made from one or two plaster bandages, six mches wide, rolled
out 25 a slab of the required fength, and the two ends are held
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tolerated, and the feet are bandaged securely but not tightly to
the foot supports. The knees are slightly flexed, each leg being
suspended by 4 bandage from the two arms attached to the
centrepost, or by special padded knee rests which are supplied
with another type of table, The top of the table is then lowered.
The legs are abducted to the required degree and the abduction
arms of the table fixed tightly to avoid displacement of the fracture

LD
s ulivi
Lod b !

Fic 97.—Patient pasttioned on Hawley table. The stockinette and plaster

wool have been applied and the knees flexed by ¢aico bandage shings attached to

the arms from the centrepost The feer are bandaged securely and the top of
the table 15 lowered 1n readmess for the application of the cast

Positioning 15 by far the lengthiest and most important
procedure and should be done with care. Strips of felt are
then applied over the shac crests and on either side of the
spme. These are two inches by nine inches for an adult. Plaster
wool 1s rolled evenly as far down the trunk and legs as is posstble
1n readiness for plastening (Fig 97)  The table 1s protected by
mackintosh covers  The posttion is agamn checked before the bandages
are immersed.

Fourteen plaster bandages of si1x inches by six yards and three
of four mches by four yards are needed, applied as follows:
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Fig. 99 —Method of makmg cross-bar.
(lamition Malev: Surgery of Modern
Warfare)

Fiq 100 —Cross-bar apphed
ond swenpthened  {Hamibton

Basley Surgery of Modern War-
Jarey

Tic. 101 —~The finshed
double tup spica,

‘Frog’ Plaster

This extends from round the chest yust below axillary level
to the ankles. The ups are held in full abduction and external
rotation, and the knees in flexion to the right angle.  The plaster
15 apphed with the chuld supported on 2 hip-prop, specially
designed to serew on 1o the edge of a wooden table, and the head
and shoulders rest on a suitably padded support to the height of
the pelvic rest. A plam, smooth, wooden box 15 deal for ths
purpose  It1s wurned upside down, the base 1s covered with three
or four layers of gamgee tissue, held m posinan by a sheet of
jaconet eut to shape and fastened at the sides with a pumber of
studs, or strong, round-headed drawing-pins

The covering s
G
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and twisted unt(l the middle resembles a rope, The two flat ends
are fixed above the knees by figure-of-eight turns of four-inch
plaster bandage, with circular turns over the ‘rope’ to strengthen

et

Fig. 98 —Figure-of-eight turns round the calico sling to support the
» thigh firmly before the shng 1s removed.

it {Figs. 99 and 100). A strut is used to assist in maintaining
abduction without puttipg undue strain on the plaster at the
gromn It is not for the convemence of the nursing staff in turning
the patient.

Trimming, binding and drying are done in the same way as that
for a single hip spica.  The finished spica is shown in Fig. 106

4. PLASTERS FOR CONGENITAL DISLOCATION
OF THE HIP JOINT

The object of a plaster applied for a congenital dislocation of
the hip joint is to mawntain reduction of the dislocation 1n whatever
position the fup is most stable.  Stability of the joint may be
maximal m either external or mternal rotation and the type of
plaster applied depends on this. The 'Frog® plaster is applied
when external rotation is needed, and the ‘Bitchelor’ plaster
maintains internal rotation
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forward over the groins at the front (ig. 1()3)... The sccond s
brought diagonally from the anterior superior iliac spine on the
unaffected side, above the symphysis pubis, over the groin of
the affected side, to be continued round the thigh to finish over
the knee of the affected leg (Fig. 104). The third is applied
exactly as the second, but from the opposite side (Fig. 103).

Fic. 103.—Frog plaster, first shb,
F16. 104.—Frog plaster, second slab.
Fic 105.-—Frog plaster, third slab.
FiG, 106 —The finished frog plaster.

One assistant prepares the slabs and passes them in the order
mentioned to a second assistant, who fixes them neatly in position
and applies circular turns in the following manner:

(@) One six-inch bandage, figure-of-eight fashion, to bind all

three slabs together round the pelvis with alternate turns
round the trunk.

(b) A second six-inch bandage round the trunk from the level
of the fifth nb to the iliac crests,

(¢) A third six-nch bandage to complete the affected thigh to
below the knee.

(d) A fourth six-inch bandage applied to the unaffected thigh
to below the knee.
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easily washed after use, and can be renewed as often as is necessary
(Fig. 102). )

When a satisfactory reduction has been achieved, the legs are
held by the surgeon, first at the knees until the hips are firmly
fixed by the plaster, and then at the ankles while the plaster is
completed. Well-fitting stockinette js rolled over the trunk

[P VBT SR

Fic. 102.~Hip-prop and support for use 10 application of
hip spicas to small children. B

and legs and neatly stitched to fit smoothly and comfortably at
the gromns A double Jayer of plaster woal 1s applied over the
stockinette after the mampulation ‘The number of plaster bandages
needed depends entirely on the size of the child, but a stout cast
is necessary and an average number is four of six inches by six
yards and eight of four inches by four yards. Three slabs are
applied in positions which will resist stress at the groins, back and
knees. Each ts made from two four-inch bandages, and the
length of each is measured before making. The first 15 placed
over the lower lumbar spine and sacrum and the ends are brought
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forward over the groins at the front (Fig. 103). 'l'hc‘ second is
brought diagonally {rom the anterior superior iliac spine on the
unaffected side, above the symphysis pubis, over the groin of
the affected side, 1o be continued round the thigh to finish over
the knee of the affected leg (Fig. 104). The third is _applicd
exactly as the second, but from the opposite side (Fig. 103).

i
™

P »
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Fic 103.~—Frog plaster, first slab.
Fia. 104 —Frog plaster, second slab,
Fia. 105, —TFrog plaster, thued slab,
Fi1c, 106,—The finished frog plaster.

b5,

A

One assistant prepares the slabs and passes them in the order
d to a second assi who fixes them neatly in position
and applies ¢ircular turns in the following manner:

(a) One six-inch bandage, figure-of-eight fashion, to bind all
three slabs together round the pelvis with alternate turns
round the trunk.

(b) A second six-inch bandage round the trunk from the level
of the fifth rib to the sliac crests.

(c) A third six-inch bandage to complete the affected thigh to
below the knee.

(d) A fourth six-inch bandage applied to the unaffected thigh
to below the knee,
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(¢) A four-inch bandage from below the knee to the ankie of
the affected leg, turning back the stockinette at the ankle
and binding with the lower turns of the bandage.

(f) A four-inch bandage applied likewise to the unaffected leg.

Further bandages are added if necessary. The cast is finished,
and trimmed at this stage. .

A small piece is cut away in a smooth curve at the upper
border aver the epigastrium. The stockinette is turned back to
overlap one inch all round and the edge is then neatly finished
with a two-inch plaster bandage. The child is removed from the
pelvic rest and placed on mackintosh-protected pillows. The
plaster 15 then trimmed at the groins to the level of the symphysis
pubis, the stockinette Jining cut to shape and turned over the
edge. 'This 1s bound by another two-inch plaster bandage. The
trimming over the sacral region is finished by turning the child
into ventral recumbency on pillows. The head should be
supported, and a free air intake assured by constant supervision
whilst the anaesthetic is still effective. The plaster cut away
should be suffictent to prevent soiling during toilet, but shouid
not allow the buttocks to protrude through the trimmed area, or
pressure sores will result The plaster is dried with the child
resting on the pillows and turned frequently. A receiver is
placed in the cot between the two pillows supporting the legs.
When the cast 1s thoroughly dry, a special nursing frame is used
instead of the pillows. It 1s adwisable to bind the lower edges
with waterproof adhesive tape, which can be sponged should an
accident occur during tolet The finished plaster is shown in
Fig. 106 and is retained for a year or more until the reduction
is stable. New plasters are applied as required during this period.

‘Frog’ plasters sometimes have to be changed other than at the
routine checking times, because of soiling of the cast with urine.
This occurs chiefly in the very young untrained child, and
probably at the stage of treatment when the cast 15 mtended to
be retained for as long a period as possible. For this reason, a
‘Glassona’ cast or a resin plaster is often preferred to the
ordinary plaster cast, since both are waterproof. ‘Glassona’
bandages are made from a muxture of glass and cellulose acetate,
knitted in stockmette fashion to form a tubular bandage, and are
supplied in various widths. They are immersed in a spectal
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solvent for not more than two or three seconds, removed jm-
mediately, and excess liquid is allow ed to drip back into the bowl.
A stockinette lining is necessary. *Glassona' bandages are applied
under tension and stretch casily. Each turn of bandage covers
the preceding turn by half its width. Reinforcing slabs are not
required, although the bandage can be reversed to form an extra
layer over points of stress. In this way a very light durable
splintage is obtained. ‘Glassona® bandages are infl ble in
their wet state, and therefore they should nat be applied or dried in the
presence of electric sparks or naked flames. Abarrier cream should be
used by the aperator to protect the hands from the drying effect
of the acetone 1 the solvent, and to allow casier removal of the
cellulose acetate from the fingers,

Fic. 107.—The Batchelor plaster in full internal rotation.

‘Batchelor’ Plaster

A satisfactory reduction n full abduction and tneernal rotation
15 heh‘i by a ‘Batchelor’ plaster, which allows free flexson and
ex\en.smn of the Inp joints.  As the legs are held in the reduced
position, plasters are applied to both legs from the grow to the
toes.  One plaster bandage six inches by six yards and three
of four inches by four yards are used for each leg, and are apphed
m'the same manner as for an above-knee plaster for an upper
third fracture of the shaft of the tibia, When the plasters have
set, a broomstick of the correct length 15 placed between the legs
Just above the ankles. It 1s fixed in this position by a plaster
bandage four inches by four yards, rolled firmly round each
end with alternate turns round the leg to which the end 1s opposed.
A further bandage of the same size covers the broomstick with a

turn round the leg at each side. The f i
plaster is shown in Fig. 107 sppessance of the fnighed
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The plasters are dried as the child rests on mackintosh-pro-
tected pillows, but when completely dry, no special appliance or
frame is necessary for nursing if regular toilet habits have been
achieved. Until this time, pillows may have to be arranged to
raise the buttocks off the bed so that a receiver may be placed
suitably in the cot to prevent soiling of the upper part of the
plaster. The child can sit and lie normaily otherwise.

When the reduction is stable in a lesser degree of abduction
and internal ratation, the legs may be brought down to the second
position shown in Fig, 108. The plasters are applied in the same

Fic. 108 ~—The Batchelor plaster in reduced
1nternal rotation,

r
manner, but the broomstick is fixed in front just above the knee.

It must always be borne yn mind that broomsticks and plaster
struts used in any hup spica or leg plaster are applied to maintain
abduction only. They are held by the minimum number of
bandages to add as httle wesght as 1s possible, and are not strong
enough to bear the stran of hfting.

Both plasters are renewed at intervals, when the degree of
abduction and rotation s modified, depending on radiological
and clinrcal stabifity of the jomt, after examination out of plaster.
Treatment on remaval of the plasters consists of free movements
in bed, after which gentle weight bearing is commenced with
review 1 the out-patient department at regular periods of time.
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CHAPTER X

PLASTERS FOR THE TRUNK AND NECK

THE PLASTER JACKET FOR SPINAL FRACTURES

RACTURES of the bodies of the dorsal and lumbar vertebrae
are treated in one of three ways:

1. Immediate immobilisation in a plaster jacket.

2. Bed rest with the spine hyperextended over pillows for a
minimum period of eight weeks, followed by the
application of a plaster jacket for a further period
during which time the patient is ambulant.

3. Spinal fusion, with nursing carried out on a plaster bed.

If a fracture is reducible, the patient is usually treated without
anaesthesia and plastered in a position which hyperextends the |
spine. Some surgeons have a preference for slings on which the
patient 15 suspended and supported at the thighs, upper chest and
forehead in the prone position. The most common method,
however, is to use two parallel tables with the patient supported
as shown in the diagram, Fig, 109. An injection of morphine or
some similar sedative is given to take effect during the ten
minutes required for the application of the plaster. The patient
1s transferred directly from the bed to the tables, and all prepara-
tion must be made before moving, A stockinette lining from a
piece eight to twelve inches in width is rolled over the trunk and
must be long enough to fit comfortably and without pulling when
stitched at the shoulders and between the legs. 'The upper
border is cut about eight inches down either side. The extra
inches allow free movement of the arms when the front and back
edges are brought together to be stitched over the shoulders
(Fig. 110). The patient is rolled into the prone position on the
bed and then carefully hfted to rest between the two tables. He
supports himself at the thighs and upper chest, both of which are
protected by a flat pillow. The arms are outstretched 1n front,

and of the table is not too wide, he can grasp the edge by the hands
and feel more secure,



102 PLASTER OF PARIS TECHNIQUE

The plasters are dried as the child rests on mackintosh-pro-
tected pillows, but when completely dry, no special appliance or
frame is necessary for nursing if regular toilet habits have been
achieved, Until this time, pillows may have to be arranged to
raise the buttocks off the bed so that a receiver may be placed
suitably in the cot to prevent soiling of the upper part of the
plaster. The child can sit and lie normally otherwise.

When the reduction is stable in a lesser degree of abduction
and internal rotation, the legs may be brought down to the second
position shown in Fig. 108. The plasters are applied in the same

Fic 108 —The Batchelor plaster in reduced
internal rotation

A2
manner, but the broomstick is fixed in front just above the knee.

It must always be borne in mind that broomsticks and plaster
struts used in any hip spica or leg plaster are applied to maintain
abduction only They are held by the mtmum number of
bandages to add as little weight as is possible, and are not strong
enough to bear the strain of lifting.

Both plasters are renewed at intervals, when the degree of
abduction and rotation 15 modified, depending on radiological
and clinical stability of the joint, after examination out of plaster.
Treatment on removal of the plasters consists of free movements
1 bed, after which gentle weight beaning is commenced with
review 1n the out-patient department at regular penods of time.
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[RYS)

. From the Tower ribs, round the loins and huttochs.
. A slab, cight inches by twenty-four inches, across the upper

chest and moulded as shown in Fig. 111

FN

(2]

symphysis pubis.

>

)

. A slab, six inches
by twclve inches, to
the opposite side,
Fimshing  bandage
round the upper
chest.
9. Fimshing bandage
round the lowns,
10. Fimshing bandage
round the buttocks.
Ten minutes is the masi-
mum time required for
completion, and with an
efficient team the opera-
tion can be finished in less
ume. The patient often
becomes restless under
the stran, and speed 1n
application is most im-
portant. He 15 returned
to bed on his back and
rolled on to a firm pillow
with a mackintosh pro-
tecting cover, which fits
under the lumbar spine.

»

. A shb, cight inches by tuenty-four inches, above the
symphysis pubis at the front.
. Onc bandage from the sterno-clavicular joints to the

A slab, six inches by twelve mches, from under one arm to
the iliac crest (Fig, 112).

F16 111 —Carcfol moulding in the clasi-
cular regron (Hanulton Banley+ Surgery

of Modern Warfare)

112 —Lateral stnip being apphed
(Hamilton Baey  Surgery of Modern
Warfare )

Trmming 1s done with the patient recumbent. The top edge
of the pla§ter should reach the level of the sterno-clavicular joint,
and sufficient plaster should be cut away under each arm to allow

full movement.

At the lower border, the plaster reaches the

symphysis pubis and is cut away at the groms until free flexion
of both thighs to a nght angle 1s possible. The outer lower
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This position puls a great strain on the patient and is most un-
comfortable and exhausting. The plastering must therefore be done
with high speed by at least four persons. One assistant supervises
the maintenance of correct hyperextension throughout the
operation. A second prepares slabs and provides a steady supply
of wet bandages from the bowls. The others qmckly apply the
circular bandages until the y thick is obtai
Newspapers spread out on the floor between the tables catch

Fic 109 —Spinal yacket Position for
application. (Hamlton Bailey Surgery
of Modern Warfare)

Fic 110.-—The stockinette Jimne for
the plaster jacket cut and stitched over
the shoulders

the splashes of plaster cream which cannot be avoided. They
are destroyed after use, and the theatre floor is clean in readi-
ness for the next case. After positiontng, the procedure is as
follows

Prepared felt strips, two inches by twelve to eighteen inches, are
placed on either side of the spine to protect the spinous processes,
and two of two inches by nine inches are laid obliquely above
the 1liac crests to prevent pressure and rubbing  Plaster wool is
then rolled evenly from axillary level to the trochanters of the
femur to make a double thickness including overlap.

Ten bandages, six inches by six yards, are used for a cast 2
quarter of an inch 1n thickness. The order of application is as
foliows:

1. Round the chest from the sterno-clavicular joints to the
lower ribs.
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D

. From the lower ribs, round the loins and buttocks.
. A slab, cight inches by taenty -four inches, across the upper

chest and moulded as <hown in Fig. 111,

a

»

symphysis pubis,

=

=1

. A slab, six inches
by twehve inches, 1o
the opposite side,

. Finshung  bandape
round the upper
chest.

9. Finshing bandage
round the loins.

10. Finishing bandape
round the buttochs.

Ten minutes is the mavi-
mum time required for
completion, and with an
efficient team the opera-
ton can be finished in less
time. The patient often
becomes restless under
the stran, and speed in
application 1s most 1m-
portant. He 1s returned
to bed on Ius back and
rolled on to a firm pillow
with a mackintosh pro-
tecting cover, which fits
under the Jumbar spine.

”

. A shab, cight inches by tsenty-four snches, abose the
symphysis pubi« at the front.
. One bandage from the sterpo-clavicular joms to the

. A skab, six inches by twelve inches, from under one arm to
the iliac crest (g, 112).

Fie. 111 —Carcful moulding in the clavi-
cular regton (Hamslton Dailey  Surgery

of Modern Warfare.)

Tic. 112 —Latersl stnp being apphed.
(tlamilton Baley Surgery of Modern
Warfare.)

Trimming 15 done with the patient recumbent. The top edge
of the plaster should reach the level of the sterno-clavicular jot,
and sufficrent plaster should be cut away under each arm to allow

full movement.

At the lower horder, the plaster reaches the

symphysis pubis and is cut away at the groins until free flexion
of both thighs t0 a nght angle 1s possible. The outer lower
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border 1s trimmed at the level of the greater trochanter on each
side. The plaster is bound with a three-inch plaster bandage
applied loosely over the trimmed stockinette and well rubbed in.
The back of the plaster is trimmed a few hours fater when the
patient is settled in bed and turning may be safely performed.
The upper border is cut to the mid-dorsal spine and the lower

Fic 113 —The spinal plaster jacket (with area mapped out
for window if necessary).

border trimmed over the sacrum to make siting easy and
comfortable. The cast is dry within forty-eight hours, and
ambulation may then commence. It is retained for about three
months.

Observation windows are cut over the fracture site and the
epigastrium if necessary, in the former case if there 15 a wound.
or severe bruising, and mn the latter if there is digestwe disturbance
and difficulty in breathing. A plaster without windows is a
stronger cast (Fig. 113). . o

This type of plaster jacket may also be applied for scoliosis,
but in this case head suspension apparatus is used to extend the
described in Chapter 1 (The Plaster Theatre), and the

spine, as . .
LS s the dorsal region and joins over each shoulder.

cast COVEr:
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PLASTER COLLARS

There are two types of collar in common use, and both give
support to the head and neck.

The simple collar (as uced for neck strain) extends from the
occiput to the mid-dorsal region at the back, and is continued to
the angle of the jaw in front leaving the lower jaw free for
speaking and chewing, and down over the shoulders and upper
chest.  This plaster restricts flexion, extension and rotation of the
head, and limits the movements of the cervical spine.

Tt is applied with the patient seated. A Iength of stochinette,
eight inches in width, is rolled over the head and neck and
stretched over the shoulders and upper arms.  The top edge is
gathered on the crown of the head and fastened with a small
piece of handage. A portion is cut out to free the cyes, nosc and
mouth, and one layer of plaster wool is then rolled evenly over
the area to be covered with plaster with an anchoring turn over
the head and under each axilla. Plaster bandages needed are
twelve of four inches by four yards. The basis of the plasteris a
framework of four slabs applied as shown in Fig. 114, Each
is made from two bandages, and the average measurements are
as follows:

1. A front slab, nine inches long, four inches wide at one end

and six inches wide at the other.

2. A back slab, twelve inches long, four inches wide at one end
and eight inches wide at the other.

Two of four inches by eighteen inches to cross from the
occiput under the ear and then dragonally across the neck
]and chest to the opposite pectoral region

The remaming four bandages fix the slabs 1n position, and as the
contours of the head, neck and shoulders vary considerably, each
circular turn is pleated on its slack edge at three-inch intervals
5o that the bandage can be rubbed smoothly into the preceding
turns and form a thin but solid mass. Setting time is about five
minutes, and during this period 1t 1s essential that the patient
does not move. The head 1s supported by an assistant throughout
the operation, and two persons should apply the plaster. Each
Prepares two of the four mitial slabs at the same time, and applies
them in the order given

Trimming at the upper border should be sufficient to free the
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ears and lower jaw, but should not permit lateral movement.
The lower border is trimmed to a round, smooth edge over the
body of the sternum and pectoral regions, upwards over the
shoulders to allow free movement of the arms, and downwards
in a smooth curve to the mid-dorsal region. The stockinette is

F1c 114 —The simple plaster collar The four slabs form an
adequate frame on which to finish the collar.

cut to turn back one inch, the excess plaster wool removed, and
both borders are then bound with a two-inch plaster bandage.
The collar is worn for four to six weeks according to the relief

of symptoms.

THE MINERVA COLLAR OR JACKET

This plaster is applied for fracture, or fracture-dislocation of
the cervical spime, and for severe cervical disc lesions. It fits the
head like a Balaclava helmet, reaches the level of the eyebrows,
leaves the ears free but covers the angle of the jaw, and is tnmmed
to leave the arms free and to fit well down to the iliac crest on
esther side.

The method of application 1s as follows:

1. Without Head Suspension

The panent 1s seated with the back straight, the shoulders

square, the neck extended, and the head placed to permit clear
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vision of the ground in front £# 1« Gy et TR

freman TSy ot R L L
. Heod Suepension

The patient stands upripht and heeps the arms away from the
bady by holding the apparatus at each mide above the head. The
suspension apparatus may be a sunple cafico bandage shag which
folds the head firmly 2t the forchead, lower jaw and ocoput,
and is sttached by ns free ends 1o an admstable appliance
suspended from the ecibing, or a frame specally desgned for
this purpose.

3. If Skull Calipers have been used
The patient iz transfersed ta a table and the plaster 18 applied
in dorsal recumbency with the shoulders off the table.  The
extension cord sosth the weghts attached should
alicays remain i a line corresponding certh the
trachon over the bed pulley. The wesghts are not
removed until the head and neck are encased
plaster. The trunh portson of the plaster 1s then
campleted with the patrent 1 2 eting position
In thus case the routine method of apphication
cannot be followed.  Reduction of a fracture
s sometimes attempied in the first instance
by pulation and Jately followed by
apphication of the plaster. "Flus 15 usually done : ,
as the patient Yies flat on hus back supported ,i, :f;m‘v,j"{zhe
B oulder
betucen the shoulders by a thin wooden sesy  Fess which e
extending from the end of the table {(Fig. 115). 2:,;.‘;:.:[:,{?““};3
The trunk portion is finished when the head,  fimly on the
neck and shoulders are hield effectively. "'m;u,;:i fe-
The harr of 2}l patients should be as short as
possible, otherwise genesal dscomfort will he ey nenced due
to tht.: difficulty m closety moulding the cast over a large amount
of hair, the warmth which the bulk retains, and the itehmg as a
rcsuh‘, Fxplanation of these comphications will often result in
Ppermission from the patient 1o cut the hair to a reasonable length.
This should never be done without permission.
th? ht::iﬂg is made from twe pieces of stockinette, one 1o cover
and neck, and the other to cover the trunk. ‘Fhe chest
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piece is cut eight inches down either side of the upper border and
one inch down the middle back and front. The opposing edges
are brought together and stitched flat over the shoulders. Excess
round the neck is cut away. The lower edge of the head piece is
stretched to fit neatly on the other at the neck and stitched flat.
The edge may curl at certain points, and trimming close to the
stitching is necessary. A small hole is cut over the face to allow
free breathing and to enable the patient to see, but there must be
sufficient left to form a neatly trimmed edge when the stockinette
is turned back away from the face and ears, The upper end of the
head portion is gathered together by a strip of bandage tied over
the crown. Felt strips are placed above the 1liac crests and down
erther side of the dorsal and lumbar spine. Plaster wool rolls are
then applied over the whole lining, ensuring an adequate padding
round the chest where it 18 needed most, but providing 2 minimum
around the head and neck,

The cast is made from a basis of six slabs, four applied at the
start and two shoylder slabs fixed after these have been secured
by circular bandages. The necessary plaster bandages for an
adult are seventeen of four nches by four yards and three of
six inches by six yards. ‘The three diagrams (Figs. 116, 117 and
118} clearly show the extent and order of application:

1. A slab made from one four-inch bandage is applied from the
chin over the front of the chest to the waist, It measures
four mches by eighteen inches.

2. A slab, four inches by twenty-four inches, made from two
four-inch bandages, extends from the crown of the head,
fits close to the neck and reaches to the lumbar region,

3, A slab, four inches by twenty-four inches, made from two
four-inch bandages, overlaps the top edge of the first slab
under the chin, 15 pulled firmly behind the ears and anchors
the second slab at the top by an overlapping cross-turn of
the ends.

. A slab, four inches by thirty-six inches, made from two
four-inch bandages, the middle of which is applied over the
forehead above the eyebrows and overlaps the third slab
behind the ears and the second slab at the back of the neck,
where the ends cross to hie over cach shoulder.

S

The slabs are prepared quickly by an assistant and applied and
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moulded to the respectnne parts by the operator and onc other
assistant who immediately fia them in position ijy circular turas
of plaster bandage, four inches by four yards. ‘The first bandage

Fios 116, 117, 338 —Skbs for the BMinerva collar  (Top Jeft, Front view
Bottom left, Side view. fight, Back view.)

is commenced under the ¢hun, taken round the back of the neck,
foraard under the chim, then upward over the back of the head
and round the forehead. Turns are repeated downward from the
forehead to the occrput  The second bandage stasts under the
chin, 2 few turns are made round the ears to reinforce the thurd
slab and the remamder 1s continued in downward turns toward
the neck. The third bandage starts round the neck and is brought
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as low over the shoulders as is possible. Tucks are necessary at
four-inch intervals to it the contours of the neck and shouiders.
At this point two shoulder slabs, four inches by thirty-six inches,
are quickly prepared, each from two four-inch bandages, and
fixed as shown in the diagrams. 'The last three four-inch
bandages are applied round the neck and over these slabs, and are
directed downward with succeeding turns to cover the shoulders,
upper dorsal region and chest. The operator then finishes the
trunk portion.

One bandage, six inches by six yards, is commenced obhiquely
at the shoulder 1n front, turned back neatly over the manubrivm
sterni and continued over the opposite shoulder to the upper
dorsal region, where it 15 reversed and again brought to the front.
These reverse turns sre repeated, each one directed an inch
lower than the preceding turn. The two further bandages of
six inches by six yards are rolled firmly and evenly from the axillae
to the ihac crests.

Trimming

A skilful hand 15 essential for cutting away excess plaster, The
top of the head 15 exposed for ventilation, the ears are freed, and
sufficient plaster is removed from under the chin for easy chewing
and speaking. The stockmette 1s turned back round the trimmed
edges and bound by two-wnch plaster bandages The arms and
lower border are trimmed and bound hikewise, and the finished
cast should be comfortable and reasonably light in weight when
dry. Tigs 119, 120 and 121 show the front, side and back views
of a Minerva yacket.

PLASTER BEDS
Certain spinal inyunes and diseases are treated by nursing on
a plaster bed. The type of bed used depends on the site to be
treated

1. Cervical and Upper Dorsal Spine

A head extension to the plaster is essential. A band of webbing
or extension tape, one and a half inches wide, is mcorporated in
the plaster at one side, brought over the forehead and fastened to
a buckle which s attached to a short piece of webbing fixed in the
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116,120

16 119 —Tront view of the Ginshed Minera coflar. Nate how the
lower jaw 13 free for chewing ond speaking.
Fio 120 —Side tiew of the finshed Nimena collar, showing houw
plaster 15 cut to allow full crreumduction of the arm, ved the trnnuag
round the ear which provents tatesad movement of che head

"

-

i
Fio 121 —Back view of the finshed
Micera catfar,

113
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as low over the shoulders as is possible. Tucks are necessary at
four-inch intervals to fit the contours of the neck and shoulders,
At this point two shoulder slabs, four inches by thirty-six inchies,
are quickly prepared, each from two four-inch bandages, and
fixed as shown in the diagrams The last three four-inch
bandages are applied round the neck and over these slabs, and are
directed downward with succeeding turns to cover the shoulders,
upper dorsal region and chest. 'The operator then finishes the
trunk portion.

One bandage, six inches by six yards, is commenced obliquely
at the shoulder 1n front, turned back neatly over the manubrium
sterm and continued over the opposite shoulder to the upper
dorsal region, where it 18 reversed and again brought to the front.
These reverse turns are repeated, each one directed an inch
lower than the preceding turn  The two further bandages of
six inches by six yards are rolled firmly and evenly from the axiflae
to the thac crests.

Tromming

A skitful hand 1s essential for cutting away excess plaster. The
top of the head 15 exposed for ventilation, the ears are freed, and
sufficient plaster is removed from under the chun for easy chewing
and speaking. The stockinette fs turned back round the trimmed
edges and bound by two-inch plaster bandages. The arms and
tower border are tnmmed and bound likewise, and the finished
cast should be comfortable and reasonably hght in weight when
dry. Figs 119, 120 and 121 show the front, side and back views
of a Minerva jacket.

PLASTER BEDS
Certain spinal injuries and diseases are treated by nursing on
a plaster bed. 'The type of bed used depends on the site to be
treated.

1. Cervical and Upper Dorsal Spine

A head extension 10 the plaster 1s essential. A band of webbing
ar extension tape, one and a half inches wide, 18 incorporated in
the plaster at one side, brought over the forchead and fastened to
a buckle which 15 attached to a short piece of webbing fixed in the
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underthe lower legs abme
the ankles to provide slight
knee flexion. The feet
ase Jeft free of the end of
the table. If the bed is
required for post-opera-
tive nursing after bone
grafts, it is made scveral

I'ic. 123.~Foution of patent for apml
days before, when the taster bed. (Hamilton Baleys Surgery of
) P

spine is manipulated to Modern Warfare.)

the best position possible

and held in position by two responsible assistants until the
plaster has been applied and is firm (Figs. 122 and 123).

Preparation of the Skin

If wet plaster is in direct contact with an untreated shin, it is
difficult to remove when set, causes pain to the patient due to
tiny hairs being incorporated, and can produce a severe skin
irntation in sensitive people. As plaster beds are not often
padded before application, the skin is rubbed with olive oil or
vaseline over the area to be covered. The hair is protected by a
rubber cap, which 15 removed and washed afterwards. The
finished shell leaves the skin quite casily when set, and marks
from plaster cream on the body wash off without effort.

Methods of applying a Posterior Shell

1 From a body slab cut to shape at the neck, shoulders and
arms before application and extending over the thighs, with
the leg extensions made from bandages prepared as a slab
and the whole reinforced by bandages applied in reverse
turns up and down the whole by two persons.

From bandages only with reinforcing slabs prepared in the
usual way, and finished with further bandages applied 10
reverse turns from side to side and up and down unul a
quarter of an inch thickness 1s obtained. The bed is never
made more than a quarter of arn ek in thickness as it hes on
the patient. Extra thickness is piven after removal.

N

First Mrton.  Three persons are needed, two to mould the
slabs and one to mamntain the supply of bandages. ‘I'he maimn
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plaster on the opposite side. A strip of adhesive felt makes
suitable padding for the part of the band which hes on the
forehead.

2. Lower Dorsal and Lumbar Spine

For lesions affecting these regions, the usual plaster bed extends
from the shoulders to about two inches above the malleoli on
each leg, but 1n some cases 1n which active foot movements are
mnpossible due to spmal cord lesions or unconsciousness, foot
extensions are necessary to prevent drop foot deformity. These
are most effective when made as separate below-knee shells which
fit over the lower leg portions of the bed and are bandaged into
posttion.

Anterior Turning Cases

Patients immobilised m a posterior plaster bed cannot lie
undisturbed 1n the bed for the whole period of fixation. Extra
care to the skin and pressure areas must be given, and a turning
case 1s necessary for adequate nursing which will not interfere
with the position of the spine  Cervical and upper dorsal spine
lesions require an anterior head extension to the normal anterior
shell which extends from the shoulder level to above the ankles.

Preparation of the Patient

The patient hes face downwards on a table about three feet
1 height, which 1s first covered by a narrow orthopaedic blanket.
Mackintosh protective covers are suitably placed round the patient.
A small pillow supports the head and neck and keeps the chin
off the table. The head
should be straight, in hine
with the spme  The arms
are extended comfortably
to rest by the side of the
body. The legs are
abducted sufficiently for
toilet procedures without
the nisk of sorling the cast,

Fic 122.—Preparation of table for plaster the knees rest on the table,

Aode .
bed, (Hamilton g?‘:l,e/y,,,,s)mg"y of Modern but a flat pillow is put
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<lab moulded well over this and continued over the buttocks and
thighs (Figs. 125, 126 and 127). The leg slabs overlap the body
slab from the buttocks pro-

viding additional strenpth.

The layers of the body slab

should be graduated in

length at the leg to avoid

a ridge of plaster where the

leg slabs overlap. A ‘strut’

is made from a six-inch .
bandage to the required

length and fixed on by Fic, 127.—Lateral stnips being applied.
reverse turns of bandage to (Hamilton Batley: Swrgery of Modern
secure each end, with cir- Warfare.)

cular turns over the ‘rope’
to strengthen it. ‘These
turns should be well rubbed
in. The marks for trim-
ming round the sacrum and
at the sides are then made,
The shell becomes firm
within ten minutes and is
carefully removed by three
people, one holding at the ;
shoulders, one at the but- L

tocks and the third at the ;l:ﬁyux(m‘:,:?ﬁ(:; bﬁ';:ﬁyl:mgu:‘g;,“i}

ankles (Fig. 128). After Modern Warfare.)

its removal, the patient is

washed and dried, given warm clothing and returned to a warm
bed. The cast is trimmed, remnforced to a half-inch 'thickness «
and then left to dry in a warm room.

Secoxp Mernop, Two persons can apply a postenor shell
using bandages only It is customary to make a straight slab
twelve to sixteen inches wide from three bandages of six inches by
six yards to cover the spine from the neck to the coccyx, and cut
for moulding round the arms. This is to ensure a smooth
surface on an unlined cast. Felt is applied as before, the slab
fixed and further bandages rolled to and fro over the back and
sides, ensuring an even thickness at all parts Leg slabs are made
to extend from the buttocks to the ankles, and these are reinforced
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slab may be a proprietary one of ‘Gypsona’, which is ‘fed’
through warm water, excess moisture allowed to drip from it,

e

s

Fic 124.—Mixing the plaster
paste. (Harulton Batley Swr-
gery of Modern Warfare )

and then applied directly to the back;
or it may be made from four layers
of plain plaster muslin, each of at least
six thicknesses, soaked in plaster cream,
excess moisture allowed to drip, and
applied as before. Home-made slabs
and bandages are the more durable,
but take longer to set. The plaster
cream 1s not made until the mushn is
ready for immersion. It is prepared
in an enamel pail or a large flat tray,
and must be used quickly because of
its short setting time (F1g. 124).

The leg extension slabs are shaped as they are rolled out, one
end made to the width of the buttock and the other not more than

eight inches wide. Each 1s
prepared from three band-
ages, six inches by six
yards. The total number of
bandages needed varies tn
relationship to the size of
the pattent and the extent
of the bed Bony prom-
nences should always be
protected by sheet felt cut
to size to cover the ithac
crests, spinous processes
and scapulae  These are
placed 1n position by the
third person as the main
slab 1s fixed from above to
below by the two persons
moulding the cast: for ex-
ample, scapulse and spine
felt posttioned, upper part
of slab moulded to the
shoulders and back, ihac
crest felt positioned, and the

F1c 125 —Wet sheet_bemng laid on the
paient  (Hamilton Badey Surgery of
Modern Warfare.)

FiG. 126 —Careful mouldmg over crests

of thum and loms (Hamulton Balley.
Surgery of Modern IWarfare.)
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tayer by well rubbing in and binding with bandage rolled betneen
the ndges and continued beyond the edges to adhere to the
enginal cast (Fig. 131).

Trimming

A cobbler’s knife is used for this purpose, or a scalpel, which-
ever is more comenient. The neckhine, shoulders and armm
edges are smoothed, and the sides levelled.  An area is cut away
for toifet purposes, but must not be so large as to allow the
buttocks to protrude, or extreme discomfort and pressure sores
will result.

Lining and Padding

A well-made shell should not require padding other than the
felt which 1s 1acorporated 1n the plaster, but when the bed s in
use for several months a limng is desirable.  Some patients sweat
freely, and a lining prevents the cast from becoming damp and
uncomfortable 1t may he made from bint fixed in postion by
adhessve tape on the outer side of the bed, or a separate removable
gamgee shape may be cut and bound by ribbon gaure. It is
necessary to change the biming frequently when the patient is
turned, as the material holds an unpleasant odour from sweat and
also becomes rough on the surface sf left too long.  An alternative
method which 1s sometimes employed 1s to cover the cast with a
sheet of plaster wool over which stochinette is stretched to shape
and eut to turn back at the edges. Thus is bound as before with
adheswve tape (Fig 132)

The Anterior Shell

This s applied as the patient hies in the posterior half to ensure
correct positioning. It 1s apphied from the shoulders to above the
ankles, and mackintosh covers are arranged round the table and
tucked m over the sides of the posterior bed 1o present plaster
cream runmng down nside and sothing the posterior shell. This
shell 15 ‘ndged’, timmed to fit the edges of the posterior half
and dried in the same manner,

Head Extensions

The antenor extenston consists of a slab across the forehead
fixed on each side by a stout stnt, the ends of which are firmly
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by further bandages. The cast is removed after the strut has
been fixed, and for this purpose the help of a third person should
be obtained. It is reinforced to a half-inch thickness and then
dried in the usual manner.

Reinforcing the Shell
A complete shell of a half-inch thickness makes a very heavy

F1c 130 —The appearance of a ‘ridged” slab.

cast difficult for nurses to handle This problem is overcome by
a method of remnforcement known as ‘nidging’. Extra slabs are
prepared double the required width of the part to be covered.
These are then taken up at regular intervals, holding about two
inches between the thumb and forefinger, squeezing together
along the whole length {Fig. 129) and producing a strong slab
as shown in Fig. 130. These ridged slabs need no further
reinforcement, but must be securely fixed into the underlying
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layer by well rubbing in and binding with bandage rolled between
the ridges and continued beyond the cdges to adhere to the
original cast (Fig. 131).

Trimming

A cobbler’s knife is used for this purpose, or a scalpel, which-
ever is more convenient. The neckline, shoulders and arm
edges are smoothed, and the sides levelled. An area is cut away
for toilet purposes, but must not be so large as to allow the
buttocks to protrude, or extreme discomfort and pressure sores
will result.

Lining and Padding

A well-made shell should not require padding other than the
felt which is incorporated in the plaster, but when the bed is in
use for several months a lining is desirable. Some patients sweat
freely, and a hining prevents the cast from becoming damp and
uncomfortable. It may be made from lint fixed in position by
adhesive tape on the outer side of the bed, or a separate removable
gamgee shape may be cut and bound by ribbon gauze. It is
necessary to change the limng frequently when the patient is
turned, as the material holds an unpleasant odour from sweat and
also becomes rough on the surface if left too long.  An alternative
method which is sometimes employed is to cover the cast with a
sheet of plaster wool over which stockinette is stretched to shape
and cut to turn back at the edges. This is bound as before with
adhesive tape (Fig. 132),

The Anterior Shell

This 1s applied as the patient lies in the posterior half to ensure
correct positioning. 1t 1s applied from the shoulders 10 above the
ankles, and mackintosh covers are arranged round the table and
tucked m over the sides of the posterior bed to prevent plaster
cream running dewn inside and soiling the posterior shell. This

shell is ‘rifiged', trimmed to fit the edges of the posterior half
and dried in the same manner.

Head Extensions

. T:e anterioy .extensim: consists of a slab across the forehead
xed on each side by a stout strut, the ends of which are firmly
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bound by reverse turns of bandage. It is important that this
portion of the cast is made with the rest, otherwise the strut and
bandages will not unite firmly with the underlying layers. Wet
plaster sticks to wet plaster and produces a whole mass. Wet
plaster applied to partially dry plaster requires much rubbing in
to obtain good results.

Fic 131 Fre. 132

Fic 131 -—The ndged slabs well rubbed in to the underlsing Jayers.

F16 132 —A finsshed plaster bed which has been lined with stockmette
over one layer of plaster wool and bound by two-inch plaster bandage.

The postertor head extension may be prepared as part of the
initial slab or be made from repeated reverse turns of bandage.
The webbing 1s ncorporated between the layers and is stronger,
and easter to fix, if both ends are from one piece fived across the
plaster. The trimming should allow the ears to be free, but
should permit the fixation of the back of the head as far as the
vertex. ‘The buckle 1s stitched firmly to the short end when
dry and the protective felt stuck on the opposite end at the same

time.
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Foot extensions are required in comparatively few cascs, They
are made as padded below-hnee plastess, tahen round the teg
postions of the bed, and when set the front portion is removed
\eaving 3 posterior hal{ ta Gt over the bed and applied as necessary.
The stochinette is turned back one inch over the edge and bound
by two-inch plaster bandages. Domettc bandages hold the
splints in position satisfactorily, but several turns of bandage are
needed at the top of the splint.

Turning
This should be carried out by at least four persons. The
two shells are held together by belts of wide webbing with large

Fic. 133.—A wooden support on which a plaster bed rests.  These
supports are inexpensine because they can be modified to be used agam

buckles attached. ‘There should be one over the chest, one
round the loins, a third over the groins and a smaller one round
each leg. Two nurses stand on each side and firmly grasp the
cast at the sides over the lower chest and upper thughs  The
left arm controls the speed of turning, whilst the right arm 1n each
case supports the patient during turning. “Ihe patient is hfted
one nurse 1ssues instructions, and turning in the air s doné
smoothly and rhythmically and the patient gently lowered to his
:\:\; O;l:;sx;:un. The upper shell is then removed, bandages applied
d,stmb;n:er;?,n:}?: ;;it(l:iolher, and nursing is continued without
mgh\\:udfen support made by the hospital carpenter 1s the best

od of supporting the bed. It rests on a covered fracture
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board, and is raised about nine inches to allow usage of a urinal
and bedpan. The upright rests are positioned under the shoulders,
lower lumbar region and knees, and under the lower legs if
necessary (Fig. 133). Pillows are arranged at the head and feet if
support is needed.



INDEX

Above-clbow shell, apphication of,
for fracture of the olecranon,
56, 58 :
full cast, and uses of, 54

Aboye-hnee plaster, appl and

Collars, simple, use of, description
of, making of, trimming, 107

Colles plaster, 47-50

Colles’s fracture, 47

C 1 i

uses of, 79
Anhydnte, 7
Anterior “cock-up’ shell, 51, 53, 60
Anterior turning cases, 114, 1:19

plasters (see Plastcrs)'
padded,
unpadded, 17

Bandages, ‘Glassona’, 100, 101
plaster, 8
proprietary, 13
wool-roll, 14
‘Batchelor’ plaster, 101
Beds, plaster (see Plaster beds)
Below-knee plaster, for Pott's frac-
ture, 76-78
non-weight-beanng, 69
padded, 69
toe platforms for, 76
unpadded, 74
weight-bearing, 70
walking appliances with, 70-75
Below-knee shell, as used with
unpadded plaster, 74
padded, as used with plaster
bed, 121
Bennett’s fracture, 43
Books, record, 1

Care of plaster casts, 26
Carpal scaphoid plaster, 45
Casts (see Plaster casts)
‘Cock-up’ plaster, antertor shell,
51, 53, 60
full forearm plaster, 52
long ‘cock-up’ shell, 53
Collars, Minerva, use of, descrip-
tion of, methed of applica-
tion, 108-112

of plaster i bi.
lisation, 24, 49, 60
general, nursing care, 25
local, treatment of, 24
Congenitat dislocation of the hip,
9

‘Batchelor’ plaster, 101

*Frog’ plaster, 97-101
Crutches, 4
Cylinder, plaster, for the knee, 85

Desoutter plaster cutter, 3
rish of explosion with, 3, 83
Displaced semilunar (lunate), treat-
ment of, 51
Double hip spica, application of,
uses of, 93
Dutes of plaster room staff, 2

Electric plaster cutter, 3
risk of explosion with, 3, 83
Equipment, nceds of the depart
ment, 2-6
used 1n plastening, 15

Felt, orthopaedic, application of,
use of,
Finger shells, method of making,
requirements for, uses of, 30
Fracture of the, ankle, 68
Pott’s fracture, 76
elbow, the olecranon, 56, 58
finger, middle phalanx, 30
proximal phalanx, 37
terminal phalanx, 30
‘mallet’ finger with, 33
foot, 68
forearm, 54
humerus, 58-62
knee, 79
leg, 79
metacarpals, 41
Bennett’s fracture, 43
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Fracture of the, spine, cervical,
s
dorsal and lumbar, 103, 112
thigh, 91, 93
thumb, 52
toes, 67
wrist, carpal scaphoid fracture, 45
Colles’s fracture, 47
Smuth’s fracture, 50
‘Frog’ plaster, 97-101

General principles of plastering,
15-29

methods, 16
preparatton, 15
‘Glassona’, bandages, description
of,
cast, application of, use of, 100
‘Gypsona’ bandages (see Proprie-
tary bandages)
Gypsum, 7

Hawley table, 4, 87
Head extensions, for use with
plaster beds, 112, 119
Head suspension apparatus, 5, 109
Heel, plaster, 70-73

sorbo-rubber, 74
Hip prop, as used to support small
children, 97
Hip spica, 87-102
‘Batchelor’, 101
double, 93-96
“‘Frog’, 97-101
Jacket, 87-90
short walking, 90
single, 91-93

Instructions to out-patients, 23
after treatment of Colles’s frac-
ture,
Instruments used 1n, plastering, 3,

remm;nl o’f plasters, 27

Jachet, Minerva, 108-112
spica, 87-
spinal, 103-106

Leather-faced metal rocker, 74
Linimg, of plasters, 14

of plaster beds, 119
Litigation, 1
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‘Mallet’ finger plasters, 33-37
Manipulation of, Bennett’s fracture,

43,
Colles’s fracture, 47
fracture of the humerus, 59
fracture of the radis and ulna,
55

Pott’s fracture, 76
Materials used 1n plastering, 7
Metacarpal plaster, 41

for ﬁ‘f‘t; metacarpal neck fracture,

Methods of plastering, 16
Minerva collar, application of, 109-
112

trmmng of, 112
uses of, 108

with head suspension, 109
with skull calipers, 109
without head suspension, 108

Non-weight-bearing plaster, 69
Notice to out-patients, 24
Nursing care of n-patients, 25

Orthopaedic, felt, 14
tables, 4, 87

Padded cast, 17
Patient, preparation of, 15
Plaster, bandages, 8
application of, 21
over Stemnmann's pins, 80
propretary, 13
rolling of, 10
sizes of, 8
soaking of, 18
squeezing of, 18
stoning of, 13
tearing mushn for, 8
beds, preparation of, hning of,
tlx;;nmmg of, turning of, 112-

casts, care of, 26
drying of, 26
moulding of, 22
collars, 107-112
cream, 116
cutter, 3
risk of explosion with, 3, 83
cylinder for the knee, 85
department, 1-6
structions for out-patients, 23



INDEX

Plaster, heel, 70-73
jacket, 103-100
levers, 27
muslin, §
teanngz of, frying of, 8
of Pans, composttion of, prepara-
tion of, use of, 7
ponder, 7, 8
room, 2
scissars, 3

shears, 3
shells, 30-32, 38, 47, 53, 56, 58,
60, 61, 67, 74, 115-119, 121
slabs, dry, 19
ndging of, 118
wet,
sores, amiostigation and  treate
ment of, 20
techmque, padded and un~
padded, 10-18
theatre, 4
Plastening, general punciples of, 15
methads of, 16
Plasters, for the, ankle, 68-78
elbow, 56, 58
finger, 30, 3311
font, 68
forenrm, 54
hand, 30-43
hnee, 85
tep, 79
neck, 107-112
thugh, 87.102
thumb, 31, 43
taes, &7
trunk, 87, 103
upper arm and shoulder, 58-66
wrist, 45-53
hning of, 14
padding of, 14
semoval of, 27
Posiwon for plastering the, lower
hmb, 68, 69, 79, 82, 88
neck, 107, 10§, 109
trunk, 87, 97, 103, 114, 119
upper hmb, 45, 54, 58, 62, 66
Pott’s fracture, 76-78
Prepasation, for plastering, 15
of the patient, for plaster bed, 114
of the skin, for plaster bed, 115
Pressure sores, 20
Proprietary bandages, 13
Proximal phatange plaster, 18-41
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Proximal phalanx  plavier,  full
plaster witheut  reduction,
1

shell, 38

fecards, 1
Requirements  for,
plaster unst, 2
plastering, 15
removal of plasters, 27
respeeine plasters (ree Plaster,
and Masters)
Ridges in bandaging, 9
Ridging plaster slabs, 118
Rocher walking apphance, 74
flubber-tyre sole, 70

Sandbags, 2, 15, 23, 82
Setting of plaster, 7, 8
Shells, plaster (see Plaster shells)
Short ‘cock-up’ plaster, 51
Short watking spica, 90
Shoulder spica, 62-60
Single bup spica, 91.93
Slabs, dry, 19
ndgng of, 118
wet, 21
Shipped radiat epiphysss, 50
Smuth's fracture, 50
Sorbosrubber heel, 74
Spica, bip, 87-102
“Hatchelar’, 101
double, 93-96
*Frog', 97-104
sacket, 87-90
short walhing, 90
single, 91-93
shoulder, (62-66
Spnat jacket, 103
Sphnt room, 4
Sphnts, care of, 4
Stafl, duties and responsibihities of, 2
Stemmann’s pins, applying ban-
dages over, B0
Stockinette, 14
Suppart of, himbs, 23, 45, 54, 58,
62, 66, 68, 69, 79, 82, 83
trunk, 25, 87, 97, 103, 114, 119
Suspension apparatus, §
Busprnnion methods, for applicar
ston of spmal packet, 103
for fr‘actlm: of the cervical spine,
99

an  cfficient
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Thumb shells, 31 Turning cases for plaster bed, 114
Toe, platforms, 76 Turmng patient on plaster bed, 121
shells, 67
Treatment, methods of, for injury
of the, ankle, 68, 76 “U’ slab for fracture of the humerus,
elbow, 56
finger, 30, 33, 37 Unpadded cast, 17
foot, 68
forearm, 54
knee, 85 ‘Walking, apphances, 70-75
leg, 79 boot with canvas upper, 70
metacarpals, 41, 43 heel, plaster, 70-73
neck, 1 sorbo-rubber, 74
spme, 88, 103, 108, 112 irons, 74
thigh, 90-96 rocker, 74
thumb, 32 rubber-tyre sole, 70
toes, 67 spica, 87, 90
upper arm and shoulder, 60, sticks, 4
62 Wedgming a long leg plaster, 82
wrist, 45, 47, 50-53 Weight-bearing plaster, 70
of, in plaster immobilisation, Windows, 1n plaster jackets, 106
general complications, 25 1n treatment of plaster sores, 27

local complications, 24
plaster sores, 27
Trimming of plasters, 23, 39, 87, X-ray, illuminators, 3
100, 105, 106, 112, 119 power points, 3 ,
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