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INTRODUCTION

“The construction of plaster casts has been called an art, but is
rather a craft since it can be Jearned by anyone of ressonable
intelligence with 2 modicum of manual dexterity. The plaster cast
is the best splint in the armamentarium of the surgeon. It is cheap,
durable, and when properly fashioned exactly fits the individual
patient under conditions imposed by his particular injury.

Whle the modem literature of trauima leaves almost no question
of principle or choice of method of treatment unauswered, lictle
has been written coneerning the exact technique of the application
of plaster casts. The following pages are not concerned with the
diagnosis, evaluation, pathology, or prognosis of trauma. Only the
mechanical application of one method of treatment is considered and
only brief mention of the common indications for each cast is made.

No two injuries are ever quite the same and the varieties of casts
that may be required for particular situations are infinite. However,
the majorty of casts used in ordinary pracrice are included in the
following descriptions. The techniques presented have stood the
test of usage by the author and his colleagues. Simplicity is empha-
sized. While a “fracture table” is a grear asset, it is not abways
avatlable and the surgeon should not become too dependent on
complex mechanieal assistance.

Many of the procedures in the construction of casts recom-
mended m the following pages on the basis of clinical expericnce,
have been confirmed from an experimental point of view by the
carcful onginal researches of Luck," whose paper should be read by
all surgeons doing more than accasional Plaster of Paris work.

It 1s hoped thar chis book will be useful to students, house officers,
and particularly to those members of the profession who assume

responsibility for the management of trauma and train others in the
rechniques mvolved,

*Luch, ] V', “Plaster of Panys Casts,

of the American Medical Auacmmn; A Fxpenumental 2ad Clieal Analysil™, Journal

Januery, 1944, 124, pp 23-29.
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CHAPTER I

GENERAL CONSIDERATIONS

MATERIALS

e \/P]aster of Paris (z Ca SO,, H:0) 15 prepared by calcining gyp-

sum (Ca SO, 2H-0) ar a temperature berween 100° and 200° C.
until % _of its water is ]oSt)\V hen the water is replaced, the recon-~
stituted dihydrate expands very slightly as it crystallizes in the form
of needles, the interdigitation of which produces a firm absorbent
white mineral, This “sctting” normally rcquires about zo to 2§
minutes for pure Plaster of Paris. Drying requires from 24 to 72
hours, depending on climatic conditions. Setting can be accelerated
by adding salt or other substances to the water or dry plaster. “Fast”
dental plaster sets in about ro minutes and meets most surgical
requircments.

In the construction of splints and casts, Plaster of Paris is always
used with a cloth remforcement of which the best is crinolme or
bookbinder's mushn, 24-mcsh, unsized, or sized with starch rather !
m\* surgeons, following the example of the French
school, construct casts from patterns or artelles cut from several
thicknesses of erinoline dipped into plaster cream just before applica-
tion. This method produces excellent casts which can be applied
very rapidly but requires more than the ordinary amount of skill
and teamwork. The commonest method, which is described in this
book, employs roller bandages impregnated with plaster, These ‘can
be made or purchased ready-made. The preparation of Plaster of
Panis bandages is not easy. Five-yard strips of crinoline are slowly
passed across a table while dry plaster is thoroughly rubbed into the
meshes, either by hand or with a wooden paddle (Fig. 1). The band-
ages are lovsely rolled, individually wrapped in waxed paper, and
stored i large tins unul used. Such homemade bandages, if not
hemmed, very often ravel during application and are subject to con-

1



2 PLASTER OF PARIS TECHNIQUE

siderable unpredictable variations in quality. For these reasons
machine-made bandages, although somewhat more expensive, arc
preferable. There are two types on the market—"“fixed” and “loose.”

“Fixed” plaster bandage is made by passing the hemmed crinoline
through either a mixture of powdered gypsum, an adhesive sub-
stance and a volatile nonaqueous solvent, and allowing it to dry, or
an aqucous plaster cream and recalcining. The plaster then becomes
an integral part of the bandage, with no tendency to fall through the
meshes. Such bandages produce beautiful casts of great strength,

Fig. 1. A table arranged for rolling *% de” plaster b

hightness, and rigidity, but are not generally used in the U.nited States
and require somewhat more than average skill in application.
“Loose” plaster bandage is similar to homemade except that the
edges do not ravel, the plaster is evenly distributed in the mcs!mes ?f
the cloth, and the quality does not vary. It is this type, setting in
about ten minutes, which is most generally used and on which the
techniques described in this book are based. All plaster casts described
in the following pages can be made from two widths of plaster
bandage—3-inch and 6-inch. If odd widths are required, the dry
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rolled bandage is most casily cut with a bread knife with a scrrated
cdge. A standard 6-inch roll of machinc-made “loosc” plaster band-
age weighs approximately 315 grams before usc, 530 grams when
set, and 275 grams when quite dry.

Machine-made plaster bandages, sold by reputable firms, can be
considered to be sterile when packaged and to contain no substance
which might serve as a culture medium for bacteria.

Whatever type of plaster bandage is used, it must be stored in as
dry a place as possible, and containers should be kept covered.

In addition to plaster bandage, the following basic materials will
be required:

(1) Stockinette. Three sizes should be at hand, 3-inch for the
arm and lower leg, 6-inch for the thigh, and g-inch for the trunk. Tt
can conveniently be storet! in reels fastened to the wall of the operat-
ing or plaster room.

(2) Sheet Wadding. This can either be’purchased or made up
from bolts into bandages 6 inches wide and § yards long. It should
be uniform in quality, not more than % inch in thickness, free from
lumps, and fragile enough to tear easily.

(3) Felr. Only the softest felt should be used. The quality should
be uniform, and it should split easily. The greatest thickness ever
necessary is % inch and % inch is most commonly used. It can be
stored in strips 10 x 36 x % inches which should be autoclaved.
Felt is an animal product and may harbor bacterial spores.

(4) Reinforcing Rods. Lengths of %-inch rods of the type used
in reinforcing concrete are necessary for the support of many types
of casts. Long curves can easily be made with the hands in this size
f’f rod. For sharp curves or angles, two monkey wrenches or bending
1ro§s are required. A hacksaw is, of course, necessary for cutting the
roas.

(5) Wire. Twelve- or 14-gauge iron wire is the most useful size
for “banjo” splints and the reinforcement of small casts.

) (6) Knives‘ Two types are necessary. The largest sized scalpel,
with removable blades, is useful for cutting and trimming wet
plaster. Blades which have been discarded from the operating room
are sharp enough for the purpose. Several plaster knives should be
athand. The best type has a handle 3% inches in length and a curved
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blade 114 inches in length, with the edge on the concavity. The
blade should be anchored to the handle throughout its fength and
should be thick enough to permit a cerrain amount of prying with-
out breaking. The knives used by grape and other fruit growers fill
all these requirements and are cheap. Plaster knives should be sharp-
ened almost every time they are used,

(7) Scissors. Two pairs of large, heavy, sharp bandage scissors
are essential. During the actual application and molding of plaster,
scissors arc constantly in use by the surgeon and his assistants and have
a way of getting mislaid under drapes or in buckets when most
needed. Some surgeons tic a pair to a cord around the waist or neck.

(8) Cast Cutters. The Sulle model is the best, and only the larg-
est size is necessary.

(9) Tape Aensure. Shabs should be mchsured exactly. Too short
a stab may seaken the whole cast; too long a one may produce
stoppy ends o, at best, lost ume m trimming, ’

(10) Needle and Thread. Sewing is often the best method of
uniting segments of stockinette or of holding felt in place.

(11) Rubber Tube. A picce of soft, clastic rubber tube, % inch
in diameter and 4o inches in fength, well greased with vaseline, is
used to facilitate later cutting and bivalving of large casts (Figs.
2 and 68).

(12) Buckets. Two buckets should be at hand, as two sources of
wet plaster bandages often results in less confusion in the constraction
of large casts. Old plaster should nor be allowed to accumulate in
the bortom of buckets. Cleaning can be facilitated by lightly greasing
the inside with vaseline just before use.

(13) A Smooth Surface While plaster slabs can be made on the
flaor, a table top, or better sull, a drainbaard of metal, tile, or glass is
a great help. Ir should be at least 4% fect Jong and 2 feet wide and

should tile slightly toward a sink. The sink should be deep enough
to accommodate a bucket, and the hot and cold water should have
a common outlet. The drain should have a large and gasily accessible
trap.
P(14,) Gloves. Rubber gloves which have served their time in the
operating room are perfectly sansfacrory for plaster work., If these
are not avaifable, the hands can be covered with cold cream.
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(15)- Clothing. Gowns or aprons should be worn by all mem-
bers of the plaster team. Some sort of foot covering is especially
important. Shoes, slippers, or overshoes worn in the pl:lst?r room
should be changed at the door and not worn elsewhere. White foot-
prints leading from the plaster room to other parts of the hospital
reveal a lack of consideration for those whose duty it is to keep the
floors clean. No attempt should be made to remove plaster from
clothing until it is quitc dry, when it can easily be brushed off.

Other materials, including rope, pulleys, tape, slings, and rests
are required for the positioning of limbs for certain casts. These are
described under the appropriate headings on the following pages.

ORGANIZATION

When a cast is to be applied,' all the materials required should be
at hand; everyone concerned should clearly understand exactly what
is to be done and the steps involved. The surgeon should explain in
advance to his assistants just what he expects each to do. The con-
struction of a cast, excepr for the very simplest, is a matter of team-
work, and nothing can be more disastrous to a healing fracture or
compound wound than the fumbling of a well-meaning, but ill-
informed assistant.

FIXATION BEFORE THE APPLICATION OF PLASTER

Whenever possible, the part to be encased in plastef or splinted
should be supported in the desired position by slings from the table,
wall, or overhead beams. VWhen held by an assistant, there 15 always
a certain amount of motion, while the plaster is setting at joints and
at the sites of fracture, which results in buckling, weakness of the
cast, and possible points of pressure against the underlying tissues.
Fixation is very easily achieved on any of the standard fracture or
nrthppcdic tables, but can be accompfishcd with Jittle more special
cquipment than is found in the average houschold, plus a moderate
amount of ingenuity (Fig. 2).

Satisfactory position can be maintained for application of any
of the casts described in the following pages with no more com-
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blade 1% inches in tength, \with the cdge on the concavity. The
blade should e anchored 0 the handle throughout its length and
should be chick enough t© permit 3 certain amonnt of prying with-
out breaking: The knives used by grape and other fruit growers

all these requirements and are cheap: Plaster knives should be sharp~
encd almost every time they 31¢ used.

() Scissors. Two pairs of large, Neavy» sharp pandage SCissors
arc essential: During the acrual application and molding of plosters
scissors a1¢ constantly 10 8¢ by the surgeon and his assistants and have
a way of geuing istaid under drapes of I puackets when most
needed. Some surgeons teapairto? cord around the aist of neck.

(8) Cast Cuters. The grille model is the best, and only the Yarg-
est size i necessary-

(o) Tape Measure. Stabs choutd be measured exactly. Too short
2 stab may weaken the whole €5t oo long 2 one may pmd\lcc
stoppy ends or, at Best, 1ost vime 6 rimming. '

(10) Needle and Thread. Sewving s often the best method of
uniung segments of stockmetie OF of holding felr in place-

(11) Rubber Tube. B picce of soft, clastic rabber wabe, inch
m diameter and 4o inches in length, well greased with vaschine,
used 1o {acilitate latef cotring and pvalving of large €35 (Figs-
5 and 68)-

(12) Buckets. Tw0 puckets should be 3t hand, as WO sources of
wer plaster pandages ofren resules in less confusion i the construction
of large casts: Old plaster choutd not be sllowed 0 accomulate in
the botrom of buckets, Cleaning can be facititared bY lightly greasing
the inside with vaselne just pefore use-

a3 4 Sinooth Surface: While plaster slabs can be made o8 the
figor, 2 able top, of petter still, 2 drmnboard of meral, tile, of glass is
a great elp. 1t should be 3¢ least 4%z feet long and 2 feet wide an
should ol s\\ght\y toward 3 sink. The sink should be deep cnougit
to accommeodate 2 bucket, and the hot and cold water should have
2 common outlet. The drain choutd have 2 large and gasi\y nccess'\blc
trap-

(14) Gloves- Rubber gloves which bave served their ame in the
operating room are perfectly aisfactory for plaster work. If thes
are not avarlable, the hands can be covered with cold cream.
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tical. The ideal cast has no other padding than stockinette, but it
must be fashioned with the greatest care in molding over bony
prominences, avoiding even the smallest folds, wrinkles, and dents.
The ability to apply such a cast comes only with practice, and until
the surgeon is quite confident of his skill he should follow the
axiom: When in doubs, pad! A pressure ulcer over a bony promi-
nence can easily produce deformity and disability lasting much
longer than the original injury for which the cast was applicd.
Frequently the circumstances of the operation, manipulation, or
reduction, arc such that stockinette cannot be slipped over the limb.
Two layers of sheet wadding are then used instead, applied as 2 cir-
cular bandage, with great care to avoid folds, creases, and overlaps,
-and stockinette or flannel bandage is fitted at each end of the pro-
jected cast to serve as a cuff to turn back over the rough ends of the
plaster. :
Dressings should be held in place by stockinette or sheet wad-
ding. Adhesive tape should never be applied to the skin under 2
plaster cast. Some degree of skin infection is sure to occur in time,
and approximately 5 per cent of patients are more or less allergic to
adhesive tape. IR
Soft fele, % inch thick, is adequate protection for most bony
prominences. Pads should not be longer than necéssary, should be
tailored to fit by slitting or by the excision of wedges, should be
beveled at the edges, and should never overlap. Felt can be held in
place on stockinette by a few stitches or bits of adhesive tape. When
stockinette is not used, the pads are held by turns of sheet wadding.

No circular bandage other than sheet wadding should ever be used
under Plaster of Paris.

THE APPLICATION OF PLASTER

When the wound has been treated, the fracture reduded, or the
manipulation completed, the mb padded and fixed in position, and
the greased rubber tube laid in place, the application of plaster can
begin.

All plaster casts described in the following pages i

E ! are built by
laying a series of slabs on the surfaces of the lirgbpttﬁ>7 be splinted and
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plicated equipment than kitchen tables, broomsticks, boards from
packing cases, clothesline, and flannel bandage,

PADDING

In recent years there has been considerable discussion about the
virwes .and shortcomings of the unpadded plaster cast. Certainly

4
|
Fig. 2. A leg fixed in position for application of a fullleg cylin-
der for a-healing fracture of the tibia and fibula. Stockinette and
felt padding are in place, Note greased rubber tube, which will be
removed when plaster has set.

too much padding results in inadequare immobilization, but too lirtle
may produce pressure, sores, nerve injury, or even gangrene. The
ideal lies somewhere between, Al casts should have one layer of
stockinerte between the skin and the plaster. Those who hold that
plaster should be applicd directly to the skin, incorporating the h;irs.
have never had such a cast removed a few days after application.
The skin over most parts of the body moves quite frecly over the
underlying fascia, and the argument that fixation of hair in the plaster
will better immobilize the deep tissues is more theoretical than prac-
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uniting them with cireular tarns of plaster bandage. The exact
dimensions of all slabs should be derermined witly a tape measure as
soon as the limb is fixed in position and marked on-the table top or
drainboard. Twa plaster bandages are placed on cnd in a bucker of
Iukewarm water. As soon as bubbling has ceased, one is gently
removed and its end lightly squeezed to remove excess water (Fig.
3). Plaster bandages should never be *wrung out” (Fig. 4) but
should be used “sloppy wet.” The bandage is then rapidly rolled out

R s el
T bl B2,

Fig. 5. Making a plaster slab,

on the table top to the length of the desired slab and back and forth
upon itself until 6 or 8 thicknesses have been laid upon cach other
(Fig. 5). Thicker slbs are unwieldy and do not mold easily. If
greater strength s required, two or more 6- or 8-layer slabs should
be 1.15cd. As th? slab is being rolled out, care should be exercised to
avoid longitudinal wrinkles, and, as each layer is laid on, it should
be gently rubbed 0 drive our air bubbles. Vigorous or l;cnvy rub-
bing will drive out water as well and make the slab stiff. Dry slabs
arc best constructed with “fixed” plaster bandage. 1f “loos‘c” tl)?mda c
1s used, much of the Plaster of Paris falls through the meshes of t}%c



Fig. 3- Correct method of squeezing €XCesS water from 2 plaster
ds of the pandage roll are lightly compressed:

Pbandage. The en

Fig. 4 rer from 2 plaster
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dage will be drys

8

Incorrect metho:
The ban



Fig. 6. Method of holding plaster bandage during application.
A tuck is being taken over a slab.

Fig, 7. i
ig 1::“";0;:\ i:f 2 sling and pad after slabs have set. The gap
closed by a few turns of plaster bandage,

11
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crinoline and is lost; Each dme a wert plaster bandage is removed
from the bucket it is replaced by 2 dry one. There should never be
more than two or three bandages in the warer at one time, Water
should be changed from time to time in the construction of large
casts. Bandages soaked in water satprated with plaster tend to become
lumpy and granular, After the slab or slabs have been laid on and
molded to the limb, they are anchored in place by circular turns of
plaster bandage, This is, at the same time, the most difficult and the
most important step in the fashioning of a plaster cast. The bandage
should be wet, but not dripping. It is held lightly in the palm so that,
as it is applied, ir unrolls from the thumb around to the fingers
(Fig, 6). Wrapping should be done smoothly, rapidly, with constant
rubbing and without tension. Plister bandage is loid and not pulled
into place. From time to time in wrapping it will be pecessary to
take tocks in the bandage. These should be so” taken thar they lie
aver the slabs, and that the folds do not form irregularities on the
inner surface of the cast (Fig. 6). Iron rod reinforcements are bent
to exact shape, laid tightly on the slabs, and held in place by circular
turns. They should never be pressed into the slabs. Cirewlar turns
are not taken over, or across, supporting stings. After the slabs and
the main parts of the cast have set, the slings are stipped out, together
with their padding, and the gaps closed with a few circular turns
(Fig. 7). The greased rubber tube, if used, is removed, and the excess
stackinette turned back over the ends of the cast and held with one
or two final turns of plaster bandage. Vigorous or prolonged rub-
bing at this point, when the plaster is setting, is inadvisable, The
interdigitation of the monoclinmie crystals of hydrated calcium solfate
can easily be disturbed and the strength of the cast as a whole
impaired. A smooth finish can be achieved by making a small quan-
tity of plaster cream from loose plaster in a small bowl, rubbing this
thoronghly over the cast, dusting i heavily with tale just as it sets,
and polishing briskly with 2 soft towel or picce of flannel, The final
step 15 arking. With an indebble pencil the position of the channel
made by the greased rubber tube is indicated, an outdine is made of
the fracrure or other injury over its site, and the dates of injury,
aperation, aneitoxin administration, and application of plaster
are listed (Fig. 8). These dara are often very helpful in civil practice,
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CARE AFTER APPLICATION O THE CAST
When the paticnt with a plaster cast returns to his ward or home,
\c surgeon is obliged to delegate his judgment at a critical time.
. number of serious complications can occur in a refatively brief
criod, all of which are the result of tissue ischemia. If edema occurs

Fig. 9, A pressure ulcer from localized ischemia.

within 2 rigid cylindrical plaster cast, first the veins and then the
arteries are obstructed, and, unless the pressure is promptly relieved.
lrl’(t\'crsll.)lff damage may be done. Localized pressure from dents ox,'
Irregularitics on the inner surface of the cast or from careless mold-
ing over bony prominences can cause skin and nerve necrosis from
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when records may be mislaid, and are essential in military practice
sinee records may be lost altogether. :

Some surgeons apply 2 coat of shellac or lacquer after the cast
has dried for 2 few days. This may be advisable for smalf casts which
might be exposed to moistare, but it should be remembered that the
porosity of Plaster of Paris is one of its most valuable qualitics, and
sealing with paint may result in maceration of the underling skin.’

- v
- :
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Fig. 8. The completed marked cast,

The completed cast should be neat and tidy in appearance. Like
a skin incision it is the most obvious and visible result of the surgeon’s
fabors and only too often is taken as the sole criterion of his judg-
ment and skill. A well-planned and carefully exccuted reduction
or operation may be concealed beneath a sloppy and ragged cast,
or a neat and polished plaster may cover ill-advised and careless
surgery, although the chances are against it.

*Fhis might be a case agamst the use of plastics m the maling of casts, Since plastics
are non-porous, there 3s the danger of macerston of the underlyng shin.
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localized pressure may be flecting. Ulcers can develop rapidly, espe-
cially in the aged and malnourished, and become painless in a few
hours after the sensory ncrve endings have been destroyed, only to
be revealed weeks later when the cast is removed.

Numbness. The first indication of ischemia, or pressure on a
peripheral nerve, may be tingling followed by numbness in the limb.
It must always be explained and relieved, usually by splitting or
bivalving the cast. In some instances, such as injuries about the
clbow, the position of the extremity, rather than the cast itself, may
be at fault, and the surgeon is faced with the dilemma of abandoning
the position and risking future deformity or mainraining the position
and jeopardizing the blood supply to the limb. The decision is not,
as a rule, difficult. A deformed limb which is intact is far preferable
to a symmetrical limb with paralysis, Volkmann’s contracture; or
gangrene.

Cyanosis. The color of the extremity at the distal end of the cast
should be the same as that of the uninjured limb when placed in the
same position. Slight duskiness alone is not an indication for imme-
diate action but calls for increased vigilance. If the color deepens,
and: other signs and symptoms appear, immediate investigation and
treatment is in order. Pressing on the skin and observing the speed
of return of blood to the blanched area is not a reliable test. Static
blood in dilated capillaries and vessels may simply be temporarily
displaced and, upon the release of pressure, rapidly flow back to its
original site.

_ Anesthesia. The thresholds of sensation preception vary greatly
in different individuals, and not infrequently patients will be en-
countered who will not admit subjective feeling of tingling or numb-
ness and yet can be demonstrated to have impaired sensibility to
touch and pin prick. It is, therefore, important that the sensation of
the parts left uncovered by plaster, usually the fingers and toes, be
carcfully cliecked at frequent intervals during the first 24 hours after
the apphcan.on of the cast, especially if other signs or symptoms
appear. Motion should also be observed and may, in fact, afford the
p}'mclpal cl.ue to the function of certain nerves, the sensory distribu-
tion of \vhxc}\ may be largely covered by plaster, A rough, but ade-
quate, examination of the radial, median, and ulnar nerves can be
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local ischemia in the absence of generalized edema (Figs. o and 10).
It is, therefore, essential that every indwidual concerned with the
care of a plaster cast after its application (and the parient himsclf s
not the least of these) be keenly aware of the danger signals. The
symptoms are pain and aumbness, and the signs cyanosis, anesthesiz,
and edema.

Pain. The great majority of fractures and other injuries after
reduction or other treatment and immobilization in plaster rapidly
and progressively become painless. Undiminished pain four hours

Fig. 10, The window cut from the plaster cast immediately over-
Iying the pressure ulcer illustrated in Fig, 9. Note the prominent
ridge, the cause of the ulcer,

after recovery from anesthesia should be regarded with grave sus-
picion. If it continues unabated for six hours, active measures for
investigation and refief must immediately be instituted. Only when
the surgeon is quite satisfied thar the pain is not the danger signal
of a serious complication can morphiz be given. Localized pain,
usually over bony promnences, must always be investigated. The
patient is always vight. It is far better to cut fifty windows withour
finding a pressure arca than to miss one ulcer. The pain from
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overhead. Pillows, no matter how expersly placed, make an insecure
perch, may produce dents in the still soft plastes and impede the
free circulation of air around the cast. Light cradles should never
be used. In unconscious patients they can cause setious burns. Hot-
air blowers are a waste of time, since the setting of plaster is a heat-
evolving process which will not be accelerated by the addition of
more heat, For ar least 24 hours, to facilitate drying and inspection,
no covering of any sort should be placed over the cast (Fig. 1),

Fig. 11, A cast ded i d

P iately after application.

PamZ swelling, anesthesia, and motion should be checked at 30-min-
ute intervals. If any signs or symptoms appear, the surgeon who
t'lpp!led.tbe cast should be informed ar once. In every well-regulared
institution, all pressure ulcers, paralysis, and other sequelae of
ischemia, occurring as a result of the application of plaster, should be
thoroughly investigated and reported at staff meetings. All are pre-
vc'nsablc and, in face, occur only very rarely in well-conducted
clinics and hospitals. But constant, unrelenting vigitance is ne

The fact that pe ¢ ii og cane
] peroneal palsy has not occurred in a thousand leg casts
15 no assurance that it will not occur in the one thousand and first,
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made in a few seconds by any intelligent attendant. Sensation is
checked systematically with a pin over all exposed areas of skin. The
patient is then asked to make a fist, to hold a sheet of paper between
the thumb and flexed fingers while it is forcibly withdrawn by the
examiner, to hyperextend, and, finally, to spread the fingers. It s not
necessary, or even desirable, that the nurse or other artendant be too
much concerned with which nerves may be involved; it is sufficient
that any deviation from the normal be reported at once. In the foor,
flexion and extension of the toes are tested and sensation determined,
particular attention being paid to the terminal sensory branch of the
peroneal nerve on the extensor surface just proximal to the space
between the great and second toes. Any abnormality in nerve func-
tion must, of course, immediately be investigated. Prampt action will
often restore function in a few minutes, although nerve tissue is
notoriously delicate. Delay may well result in a palsy of several
months duration.

Edema. Moderate edema beyond the distal end of the cast is very .
common, and, 1 itself, is of no great consequence, provided it is not
increasing and is not accompanied by other signs or symptoms.
Frequent observation is essential. Among the first indications of
subsiding edema are the return of normal wrinkles and the disap-
pearance of glossiness of the skin. h

To avoid complications, some surgeons, as a routine, split all
casts immediately after application. This 1s unnecessary and illogical.
It would be as rcasonable to give all patients digitalis on admission to
hospital on the basis that sooner or later one of them will develop
heart failure. If the surgeon believes thar sufficient edema to produce
1schemia is likely to follow his reduction, manipulation, or operation,
the cast should of course be split or bivalved immediately after ap-
plication. Sphitting alone may not decompress 2 well-made cast. Con-
siderable force may be required to “spring” it. Where indicated,
splitting or bivalving must be carried out, but immobilization of the
limb is never improved by the procedure, and, as soon as the indica-
tion has passed, the cast should be reunited or replaced.

When the patient 1s returned to his bed after application of a
cast, the limb should be elevated above the level of the heart for at
least 24 hours. This should be accomplished by suspension from
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and the onc thousand and first patient will derive cold comfort from
knowing that the incidence is only o.o1 per cent. His peroneal nerve
will be 700 per cent paralyzed!

THE CUTTING AND REMOVAL OF CASTS

The cutting of a plaster cast requires much patience, gentleness,
and care. Hurriedly and roughly done, it can be an ordeal which
the patient will never forger. It can even be dangerous. A 14-inch
gash in the thigh has been reported.* There are no short cuts. No
power-driven cast cutter yer devised is completely safe or satisfac-
tory. The basic tool is a sharp plaster knife, grasped in the fingers
and guarded with the thumb, Cuts arc made to form a V-shaped
channel in the plaster (Fig. 12);the blade is never used perpentic-
ular to the surface of the skin (Fig. 13). Plaster cutters are much
faster but must be used with caution. The position of the blade
beneath the cast must be known at all times. It is extraordinarily easy
to include 2 sizable piece of skin and subcutancous tissue in-a
bite. Cutting can be facilitated to some extent by moistening the line
of division of the plaster with hydrogen peroxide or vinegar from a
medicine droppet. If the Cast is not to be replaced, its removal can
be greatly facilitated by soaking overnight in wet towels.

The lines along which a cast will be cut or bivalved can usually
be anticipated at the time of application. For long wasts, 2 rubber
tube % inch in diameter, well greased with vaseline, laid over
stockinette and padding and under the plaster and withdrawn when
the plaster has set, makes the subsequent use of the plaster knife and
cast cutcer very much casicr (Figs. 2 and 68). !

When wounds invalving the loss of large amounts of tissue in
the neighborhood of major blood vessels are immobilized in plastee
casts, the danger of secondary hemorrhage under the plaster becomes
very real, and large amounts of blood can be lost befare the cast can
be removed and the hemorrhage controlled. In such cases, it is wise
to place a tourniquet of rubber tubing loosely around the limb,
proximal to the wound, before the application of padding or plaster

*R. Warson-Jones, F; ' i LA ..
stone, 1943), 1, Pg- :‘;;_q';.cm"‘ and Joint Inuries (3¢d ed ; Edinburgh E. &.S. Living-
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Fig. 13. Incorrect method of cutting a plaster cast.
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(Fig. 14). The ends of the tubing are allowed to project through the
cast-at an casily accessible point. Nurses and other attendants are
instructed at the first sign of hemorrhage to draw the ends together
out of the cast as'far as possible and then call for help.

Fig. 16. Correction of minor angulation by wedging.

When a cast has been bivalved ar spli

) r split, the cut cdges should be
im cred, not only for the sake of neatness but to protect the patient
rom btrjs of pl?stcr falling between the cast and the skin. This is
accomplished either with adhesive tape or by slipping stockinette

over each half of the cast, and bindi n wi
stitches or bits of tape (aFiE;.m:s). Fding the ends dowm with 3 few
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Fig. 14. A hip spica applied for a large wound of the posterior
aspect of the knee and fracture of the femur. Note tourniquet in
place under the plaster for control of secondary hemorrhage.

Fig. 15. A bivalved cast; the halves are held together with web-
bing straps,

20
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leaving the room all these garments‘are removed at the door and
deposited in a clean sheet. They are autoclaved for 20 minutes before
laundering. Rubber gloves are soaked in alkaline formalin solution
for two hours. Shoes or overshoes are serubbed with sodium hypo-
chlorite solution * and dried in sunshine.

(2) There is no traffic in and out of the plaster room while a
septic case is in progress. Material needed from the outside is brought
to the door and handed in. B

(3) Dirty dressings are discarded; casts are collected in a large
covered garbage can in which they are transported to the incin-
erator. After each use the can is washed out and scalded with live
steam or scrubbed with sodium hypochlorite solution and dried in
sunshine,

(4) Unused gauze sponges and other dressings are autoclaved,
laundered, repackaged, and reautoclaved.

(5} Instruments, after use, are sozked in zephiran 109 after
clcaning. They are polished but not oiled, and dried. Oil on instru-
ments is potentially very dangerous. Spores in oil can survive high
temperatures for long periods of time.

(6) The floor, tables, drainboard, and sink are thoroughly
scrubbed with soap, water, and zephiran 10%. .

All these precantions are of little avail if the surgeon does not
cultivate what might be called a “septic conscience” as contrasted
with the “aseptic conscience” of clean surgical procedure. His re-
flexes must be so canalized that he would no more think of reaching
nto the clean plaster bin for a roll of plaster bandage while applying
a cast to an infected compound fracrure than he would reach into a
cabinet for an unsterile instrument during 2 laparotomy.,

null:ncé:lx:;;}, ;\)'.:](cr, Asepuc Treatment of Wounds, (In press, New York: The Mac-



PLASTER: OF PARIS TECHNIQUE . - -

N
[+

Windows for dressings, removal of sutures, or investigation of
localized pain must be carefully cut, and, whenever possible, imme-
diately replaced to avoid “window edema.” Once edema has oc-
curred through a window, enlargement is futile; the entire cast must
be replaced. When a window has been cut and a point of pressure
discovered, a picce of soft, thick felt is trimmed to fit the aperture
exactly and is held in place by a few turns of plaster bandage.

Wedging is a very efficient and often neglected method for the
correction of minor degrees of angulation in fractures of the long
bones. The amount of wedging necessary to correct the deformity is
calculated from the X-ray. A cut is made with a hacksaw throngh
% of the circumference of the cast, with the intact quarter, as a rule,
opposite the apex of the angulation. Care must be taken, however,
that the wedging will not produce distraction. Many fractures will
require wedging in a reverse fashion, that is, the edges of an excised
portion of the cast should be brought together to produce impaction
as well as correction of angulation. Tongue depressors arc hammered
into the cut, or laid in place after “springing” the cast (Fig. 16)
until the desired width is obtained, and held in place with 6 or 8 turns
of plaster bandage. Angulation in two planes can be corrected by
two cuts a few centimeters apart made on successive days. Where
two cuts are made, the cast should be reinforced with plaster slabs
after the second cat has been wedged.

THE MANAGEMENT OF SEPTIC CASES

.

The use of plaster casts m the treatment of compound fractures
and other septic conditions has raised a number of technical prob-
lems with regard to their application and removal. Such casts are
frequently literally dripping with pus when changed, and the strict-
est precautions must be taken to prevent the dissemination of infec-
tion and to protect the surgeon and his assistants. For each septic
case 2 routine similar to the following must be followed:

(1) Everyonc who enters the plaster room—surgeon, assistant,
anesthetist, nurses, orderlies, and visitors—wears cap, mask, gown,
gloves, and slippers or overshoes. The last are particularly important,
as dressings, plaster, and pus naturally gravitare to the floor. Upon
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" CHAPTER II )
THE UPPER EXTREMITY \

THE FOREARM “COCK-UP” SPLINT

MareriaLs Requiren

One 3-inch roll plaster bandage
Three feet of 6-inch sheet wadding
One 1% -inch roller bandage
Eighteen inches of 3-inch stockinette

Posttion

The patient either sits or lies supine. The forearm lies on a table,
palm upward, with a rolled towel under the wrist supporting it in
30° of extension (dorsiflexion).

Procebure .

Two thicknesses of sheet wadding are laid on the flexor surface
from the level of the antecubital fold to the base of the fingers. A
12-thickness plaster slab 15 made to extend from one finger’s breadth
distal to the antecubital fold to the level of the distal interphalangeal
flexion crease of the fifth finger and is laid in place. Two radiating
cuts are made medially from the metacarpal-phalangeal joint of the
thumb, and the plaster turned back on nself to free the thenar
eminence (Fig. 17). The distal end of the slab is accurately folded
back on itself parallel to the distal palmar flexion crease. The slab
is well rubbed, excess sheer wadding is turned back into the wet
plaster and the splint bound to the forcarm and palm with one or
two thicknesses of gauze roller bandage (Fig. 18). Twenty-four
hours later, when the plaster has dried, the splint is removed and -
covered with stockmette, the ends of which are sewed or taped
down. The final splint is held in place by bandages or webbing straps.

24
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REMARKS .

Since the volar “cock-up” splint really immobilizes almost noth-
ing in the hand, wrist, or forearm, its usefulness is limited. Its chief
virtue is case of removal and reapplication. The proper degree of
“cock-up,” or extension of the wrist, for most purposes is casily
gauged by placing the flexor surface of the forearm on the table with
the fist clenched.

THE FOREARM CYLINDER

MaterIaLs ReqQuirep

Four rolls of 3-inch plaster bandage
Eighteen inches of 3-inch stockinette
Three strips of ¥-inch adhesive tape 3 inches long

Posrrion

The patient either sits or lies supine. The elbow rests on the table
and the forcarm is held vertical by the patient midway between full
pronation and supination, with the wrist in 30° of extension (dorsi-
flexion). The thumb and thumb metacarpal are adducted, or ralled
toward the palm, until the tips of the index finger and thumb oppose
easily.

ProcepURE

Stockinette is fitted from the elbow to the level of the tip of the
thumb. Both layers of stockinette between the thumb and index
finger are cut down to the thenar web and fastened together with
adhesive tape or thread to form a mitten (Fig. 19). Two 6-thickness
slabs are made to extend from one finger’s breadth above the ante-
cubital fold to the distal palmar crease and the middle of the meta-
carpal heads respectively. The slabs are molded into place (Fig. 20)
and anchored with arcular turns in the palm. Turns are taken
around the basc of the thumb up to, but not beyond, the metacarpal-
phalangeal jomt. Care should be taken to aveid building up an
unnecessarily large mass of plaster at the thenar web. When the
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second circular roll is half used up, the excess stockinette is trimmed
away and cuoffs turned down and held with the/remaining plaster
bandage. As a final step the surgeon molds the cast firmly on to the
hand by holding his thumbs against the palm and his fingers against
the dorsum until the plaster has set (Figs. 21, 22, and 23).

'
e
TN

Fig. 21. Molding the forearm cylinder to the hand.

REMARKS

Properly applied without padding, this cast effectively immo-
bilizes the carpus, and, thercfore, finds its most frequent use in the
treatment of fractures of the scaphoid. Although recommended by
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. motion of the thumb, and fixation in abduction makes it almost

. impossible for the patient to slip into a shirt or coat. Furthermore,

‘ any finger joint, immobilized for the ten or twelve weeks usually
required for the healing of a fracture of the scaphoid, will nced a
long period of mobilization and may be permanently injured.

For fractures of the thumb metacarpal not requiring traction,
the thumb must be included in plaster to the distal joint. A third
plaster slab should be used on the radial side of the forearm, folded
around the thumb and very carefully molded into the “anatomical
snuff box™ and base of the metacarpal (Fig. 24). ‘

The forearm plaster cylinder is, of course, worse than useless for
any fractures of the bones of the forearm, since it does not immobil-.
ize the proximal radio-ulnar joint.

THE FOREARM AND FINGER CYLINDER
MateRIALS REQUIRED

Five rolls of 3-inch plaster bandage
Twenty-one inches of 3-inch stockinette

t

Posimion

Same as for Forearm Cylinder. The proximal phalanx is flexed
to 9o° and the middle phalanx, if included in the cast, is flexed
to 75°.

Procepure

Stockinette is fitted from the elbow to the fingertips and a hole
cut large enough to admit the thumb but not the thenar eminence.
With needle and thread an individual sheath is fashioned over the
finger 1o be included in the cast. Dorsal and ventral slabs are meas-
ured from onc finger’s breadth distal to the antecubital fold to
either the distal or proximal interphalangeal joint, depending on
whether the cast is applied to fix the metacarpal or proximal phalanx.
The slabs are made of 6 thicknesses of plaster bandage and loosely
laid in place. With scissors they are rapidly trimmed at their distal
ends down to the distal palmar flexion crease and the middle of the
metacarpal heads, except for extensions along the mvolved finger
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Fig. 24. The forearm cylinder with thumb included for
certain fractures not requiring traction, -

some authorities,* * it is generally accepted that fixation of the
thumb in abduction and carrying plaster beyond the metacarpal
halangeal joint are unnecessary and unwise.® * ® Either procedure
. . . p
will almost completely disable the hand by preventing epponens
‘Som~H:IU R., and Haldemann, K. O, “Treatment of Fractures of the Carpal
Scaphoid,” Journal of Bone and Jomt Surgery, October, 1934, 16-4 pp. 822-828,
2 Speed, Kellogg, 4 Textbouk of Fractures and Disl (4th ed ; Pk iladelphi
Lea and Feblgcr. 19;2) P 5
3 Thorndike, A, Jr, and \V Garrey, “Fracmxcs of the Carpal Scaphoid,” New Eng-
land ]ourml of Medlcme, 1940, 222, pp. 827-8
4 Boh!

Yer, L., Treament of Fractures (.ﬂh Eng ed; Baltimore; YWm, Wood & Co.,
1936),

\gatson-]nncs. R., Fractures and Joint Injuries (3rd cd; Edinburgh: E, & S.
Livingstone, 1943, I, p. 558.
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which are left slightly narrovwer than half the finger’s circumference.
The thenar eminence is freed- with two radial cuts and the flaps
turned back. While the assistant holds the ends of the slabs and the
finger in flexion with one hand and the other fingers in extension
with the ather, a full roll of plaster is used to bind the slabs in place
(Fig. 25). Another é-thickness slab, 8 inches long and 1 inch wide,
is then made and laid as a reinforcement along the dorsum of the
finger, hand, and wrist. This is held in place by a few more circular
turns. At this point the plaster already applied is usually on the verge
of setting, and the surgeon should devote himself to molding for the
next five or ten minutes, one hand being devoted to the finger and
the other to pressure with the thumb and finger against the palm
and dorsum., WWhen set, the stockinette cuffs can be turned back and
fixed with a few final turns of circular bandage (Fig. 26).

ReMARKS

Fingers do not lend themselves to convenient mechanical con-
trol, and this cast, therefore, can be quite difficult to fashion with-
out intelligent assistance or active co-operation from the patient.
Care should be taken to avoid building up uncomfortable or unsightly
bulkiness on the sides of the fingers. e

If traction on the flexed finger is indicated, it can easily be
achieved by removing the extensor half of the finger portion of the
cast and leading the elastics to a small wire loop overlying the distal
end of the radius. The loop is twisted in #12 iron wire, and the
ends, about 2 inches in length, bent against the flexor surface of the
cast and held with a few circular turns of plaster bandage (Fig. 27).

Tt should be remembered when immobilizing or fitting traction
to fingers that in flexion they do not lic parallel to the metacarpals

budt_ obliquely, the fingertips pointing toward the styloid of the
radius,

THE BANJO SPLINT
MateriaLs ReQuirep
Four rolls of 3-inch plaster

Eig.hrccn inches of 3-inch stockinette
Thirty-two inches of 12- or 14-gauge iron wire
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34 PLASTER OF PARIS TECHNIQUE

Position i
Same as for the Forcarm Cylinder,

ProcEpURE

Stackinette is fitted to the hand and forearm and individual
sheaths fashioned with ncedle and thread for fingers which may be

Fig. 27. The forearm and finger cylinder adapted for
traction.

partially encascd in plaster. Yith the hands and pliers the wite is
bent so that, starting in the middle of the extensor surface of the fore-
arm, it forms a “Z,” then curves around to the “anatomical snuff
box,” sweeps over the cxtended fingers abour 1% to 2 inches from
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their tips to the distal end of the ulna and cnds in 2 “Z” on the
flexor surface. Eight-thickness slabs are made as in Forearm Cylinder
with Finger Extension and held in place with a few turns of plaster
bandage. The wire is then fitted into place over the slabs and held
with several turns of plaster bandage. Cuffs of stockinerte are
trimmed, turned back and held in place as usual (Figs. 28 and 29).

REMARKS .

The purpose of the banjo splint is to provide a solid anchor for
traction for fracrures of the metacarpals and phalanges. It should
always be based on a cylindrical cast. A-“banjo” anchored in a
dorsal or “cock-up” splint 15 almost certain to slip. The plaster cylin-
der must be well molded into the extended or cocked-up palm and
about the dorsum of the hand to provide a firm basis for countertrac-
tion. The full banjo is mdicated only for injurics requiring traction
on several fingers including the thumb. If the thumb does not require

traction, it should be left free, with the wire emerging from the.

plaster just proximal to the index metacarpal-phalangeal joint. Fre-

quently a single finger or thumb alone requires traction. This is con- -

veniently achieved by a single wire laid against the etensor surface
slab, arching out to a point 1% to 2 inches from the fingertip. A
small loop or hook is fashioned 1n the end of the wire. Elastics should
be anchored to the wire loop with adhesive tape to prevent slipp‘ng
(Figs. 30 and 31).

THE DISTAL PHALANX CYLINDER

MateriaLs REQUIRED
One roll of 3-inch plaster bandage

Posirion

The patient sits at a narrow table with the surgeon sitting
opposite.
ProcepURE

No padding is used. An 8-thickness slab is made, % inch
wide and equal in length to the distance from the extensor aspect of
the metacarpal-phalangeal joint, around the tip of the finger and
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REA1ARKS

Although uscful for many injuries’ of the middle and distal
phalanges, this cast is most frequently employed for “bascball” or
“mallet” finger. The position for immobilization of this injury is that
of greatest relaxation of the distal slip of the extensor tendon mech-
anism, go® flexion at the proximal interphalangeal joint and hyper-

Fig. 33. The completed distal phalanx cylinder.

extension of the distal joint.®” It is not an easy cast to apply, and 2
smooth, fast sctting plaster of the “fixed” type is a great advantage.

Considerable paticnce is required, and the surgeon should rest his
arm comfortably and strongly sesist the temptation 1o move his
fingers unul the slab is quite firm. Strips rather than a roller bandage
are used to bind the slab in place because of the difficulties in passing
a roller berween the fingers. Care should be taken to avoid building
up uncomfortsble bulk on the lateral aspects of the finger.

¢ Smillee, L. §, “Maller Finger,” Bruish Journal of Surgery, Janvary 1937, 24-95: pp-
39-435
7 Bunnell, Sterling, “Surgery of the Intninsic Muscles of the Hand ether than those

Producing Opposion to the Thumb,” Journal of Bone and Joint Surgery, 1942, XXIV
PP- 149152,
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back down the flexor surface to the metacarpal-phalangeal flexion
crease. The slab is laid in place along the flexor and extensor surfaces |
of the finger and is held unul it sets. The surgeon holds the proximal
phalanx between the thumb and fingess of his left hand and molds the
plaster over the distal phalanges with his right (Fyg. 32). When the

Fig. 32. Slab in place for immobilization of a distal
phalanx,

.
slab has set, it is anchored by cight to twelve strips of plaster bandage,
cach 6 inches long and 1 inch wide (Fig. 33). If the cast is to be
exposed to unusual wear and tear, a metal splint % inch wide cur
from a tin can be incorporated between the slab and the circular

Strips.
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i i i esi assed across

xed to the table leg with a 1-inch strip of adhesive tape passe
fl:cc mi(:idlc phnlnng%s. A pillow is placed berween the upper arm and
" the table, if necessary. The degree of fiexion av the clbow is adjusted
by moving the paticn close to the edge of the table and moving the

Fig. 35. Construction of the full-arm splint. The re-

inforcing iron rod has been laid i

n position against the
firse slab.

hand up and dow

" n the table leg, The wrist is in moderate extension
(Fig. 34).

Procebure

A slab is measured from

the middle of the metacarpal heads, if
the forearm is to be supinate

d, or the dista) palmar flexion crease, if
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Bathing becomes a real problen to the patient but can be accom-
plished without danger to the cast if the hand is slipped into a Iarge, :
heavy household type of rubber glove with two stour elastics over
the wrst.

[

THE FULL-ARM SPLINT

Matcriars Reouirto

Two six~inch rolls of plaster bandage

Forty-eight inchies of sheer wadding, 6 inches wide
Twenty=six inches of ¥ -inch iron rod

Fifteen mches of 6-inch stockinette

Fifteen inches of 3-inch stockinette

Posirion

The patiear lics prone on a table, well over to one side. The arm
to be splinted is abducted and the clbow flexed over the edge with
the forearm lying along one of the table legs, The forearm is adjusred
to the degree of pronation or supination desired, and the hand is

Fig. 34, Position for application of the full-arm splint
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REMARKS

Like the forearm “cock-up” splint, the chicf virtuc of the full-
arm splint is its case of removal and replacement. It lacks the inherent
strength of the plaster cylinder and is weak at the clbow. A splint
can be made without iron-rod reinforcement, but, if strong enough
to support the weight of the forearm at the elbow, it will be unduly
heavy.

THE FULL-ARM CYLINDER
Marteriaus Requiren

Twenty-cight inches of 3-inch stockinette
Six rolls of 3-inch plaster bandage

Position

The clbow is almost always flexed at 9o°. One of three positions
is used, depending on the circumstances of the case and, to some
extent, the preference of the surgeon: :

(1) The patient lies prone, with the pelvis and the thorax slightly
over the side of the table and the end of the table at a level halfway

Fig. 37. Position (1) for application of the full-arm cylinder.
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Fig. 36. The full-arm splint in position.

it is to be pronated, to a level one finger’s b. *adth distal to the
posterior axillary fold. The iron rod is cut 1 incu shorter than the
length of the slab and is carefully bent to fir the curves of the clbow,
wrist, and palm. T'wo thicknesses of sheet wadding are Jaid in place,
overlapping somewhat to cover about % of the circumference of the
arm. A 6-thickness slab is made and molded into place. If the forearm
is in pronation, the thenar eminence is freed Wwith radial cuts.
Throughout 1ts length, the edges of the slab are turned back so that
at all points the splint covers half the circumference of the arm. The
wron rod is lard m place (Fig. 35) and covered with a second shb
which is molded well around it and into the first. The edges of the
sheet wadding are turned back into the plaster. The hand and fore-
arm portion of the splint 15 bound in place until it sets with turns of
roller bandage which include the mable Jeg if the elbow js flexed ro
90°. When firm, the entire splint 1s bound to the arm with roller
bandage. Tiwenty-four hours later, or when the plaster is quite dry,
the cast is removed and covered with stockinette, the 6-inch portion
above the elbow and the 3-inch below. The two portions are joined
and the ends closed by sewmg (Fig. 36).



THE UPPER EXTREMITY 45

tape. The long extensor strip is then fastened to the table edge near

the paticnt’s opposite shoulder (Fig. 37)- :
(2) The patient lics supine, with the shoulder well beyond the

cdge of the rable and directly above the table legs. Adhesive tape is

Fig. 39, Position (2) for application of the full-arm
. cylinder,

apphcd to all‘thc fingers as in Position (1), except that the extensor
s;nps b:xr;] to inches in jength, and a double thickness is used on the
olz{n - 1 oles are punched or cut in the center of the ends of an

T Emr) tz-ounce cylindrical tin can and a 12-inch length of broom-
suck or similar picce of wood or pipe thrust through, The can is
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between the nipples and the clavicles. If the position is uncomfort- l
able or the table top does not project beyond its legs, a - or 6-foot
board such as an ironing board can be laid between the table and the
patient’s body and out beyond the edge to serve as a support for the

Fig. 38. Method of anchoring the hand for applica-
tion of the full-arm cylinder in positions (2) and (3).
f .

upper thorax and head. The terminal 4 inches of a 16-inch strip of
1-inch adhesive tape is fastened to the extensor surface of the thumb,
which has previously been painted with tincture of benzoin. A 6-
inch strip of tape is fastened to the flexor surface and to the extensor
strip. The two are bound quite firmly to the thumb with %-inch



THE UPPER EXTREMITY 47

deviation ar the wrist can be controlled to a considerable extent by
adjusement of the overhead traction rope on the loop between the
ends of the broomstick (Fig. 39).

(3) Thus is the same as for Position (2), except that the forcarm
is parallel to the body. The long broomstick is lashed ro the table top
above the patient’s hiead, and a similar broomstick near the patient’s
feet provides a point of traction on the hand (Fig. 40).

Procepurc

Stockinctte is fitted with a hole for the thumb before the arm is
fixed in position. No other padding is ordinarily used. The greased
rubber tube is laid in place on the medial or lateral aspect. Eight-

et sRncToRE
Tiys 'S SEPT 1qyy
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b AR 3 1993

Fig. 41. The completed full-arm cylinder.

thickness slabs are measured and molded in place on the flexor and
extensor surfaces from the middle of the metacarpal heads and the
distal palmar flexion crease to a level one finger’s breadth distal to
the anterior axillary fold. The cdges of the slabs are cut and folded
l;“ cach other at the elbow. The slabs are carefully overlapped in the
(;;Nn‘rm, and the thenar eminence 1s freed with radial cuts, Tsvo rolls

Plaster bandage are used to bind the slabs together and to the
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prevented from sliding from its position in the center of the broom-
stick by small nails or adhesive tape. A 26-inch length of clothesline
or other light rope is then passed through holes drilled across each
end of the broomstick and cach end firmly knotted. An overhead
traction rope is fastened to the loop thus formed. The surface of the
can is painted with tincture of benzoin. The long strips of adhesive
tape from the fingers are carcfully and firmly applied to the can so

Fig. 40, Position (3) for application of the full-arm cylinder.

that the distal row of phalanges is in_contact with its surface. The
thumb strip is applicd on the opposite side near the end so that the
distal phalanx lics against the can but so that a good space remains
between it and the thenar web (Fig. 38). A broomstick or similar
picee of wood or pipe 1s lashed to the table legs 2 few inches from
the floor, with 1ts end projecting parallel to and directly beneath the
upper arm. A shng of flannel bandage with a felt pad and a spreader
of wood is adjusted between the upper arm and the broomstick.
The entire arm is fixed firmly in position by traction from above.
Pronation and supination are controlled by the short Iength of broom-
stick, which can be anchored at any point of rotation by leading a
cord from cither end to any convenient solid object. Radial and ulnar
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arm, but no circular turns are taken over the upper arm (inng. The
cast is carefully molded to the palm and the dorsum of the hand asin
the “Farearm Cylinder.? The surplus stockinette is turned back at -
the ends and held with the last few turns, which also cover the gap
left after removal of the upper arm sling and its pad (Fig. 41).

REMARKS '

The full-arm cylinder immobilizes the wrist, forearm, and elbow.
Although it does not immobilize the upper arm, it is useful in the
treatment of many fractures of the humerus as a “hanging” cast.
Posttion (1) 15 particularly suitable for this. The traction apparatus
described for Positions (2) and (3) can be used in the reduction of
many fractures of the radius and ulna. The pronation, ulnar devia-
uon, and complete fixation of the proximal radio-~ulnar joint required
for overcoming the “supination twist” of the distal radial fragment
in the immobilization of Colles’ fracture *** is easily achieved in Posi-
tions (2) and (3) by rotation and anchoring of the short length of
broomstick. .

‘THE CLAVICULAR “FIGURE 8” SPLINT
MATERIALS REQUIRED <

Four fect of 6-inch stockinette
Three 6-inch rolls of plaster bandage
Three pieces of felt ¥ inch in thickness: .
Two strips, 10 x 2 inches
One piece, 8 x 4 inches : :

Posrrion

Either of two positions may be used. The second is usually
easier for the panent, effects reduction of many fractures of the
clavicle without further manipulation, and results in a more closely
molded cast.

® Cotton, F. ], Dislocations and Jomt Fractures (2nd ed., Philadelphia: W. B. Saun-
ders Co, 1924) pp 364-365 and 391393 i

*® Lambrinud:, C, “Injurics to the Wrist,” Guy’s Hospital Gazette, 1938, 52 pp.
107-117.
4 ‘°7Taylor. Grantley W, and Parsons, L. C., “The Role of the Discus Aruculans m
Colles Fracture,” Journal of Bone and Jomt Surgery, 1938, XX, 1: pp. 149-152.

21 Mayer, J. H. “Colles Fracture,” Brinsh Journal of Surgery, 1940, 27. pp- 629642,
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Fig. 44, Chair, broomstick, and table in place for Position (2),
application of the clavicular “figure 8" splint.

e

L

Fig. 45. Position (2) for application of the clavicular “figure 8”
splint,

50



Fig. 47. Application of the clavicular "figure 8" splint, Position
(1). Note the turn of bandage going over the shoulder pulling it
outward, backward, and downward—not upward.

51
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(1) The patient sits erect on a stool between two tables or
chairs, with the shoulders held back and downward. The arms arc
held at an angle of about 30° from the body, with the elbows
straight. The hands grasp the legs of the tables or the ‘scats of the
chairs about 30° behind the vertical axis of the body. Care is taken

Fig. 48. Molding the mid-back of the clavicular “figure
8” splint in Position (1).

that the shoulder is not elevated but is held backward and down-

ward (Figs. 42 and 43).

(2) A kitchen chair is placed on a table near its end and is lashed
in place, if necessary, to prevent slipping. A broomstick is laid against
the scat of the chair ar an angle of about 45° from the surface of the
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table (Fig. 44). The patient, after the fitting of stockinctte and pad-
ding, lies with the vertebral column against the broomstick and the
arms hanging free over the sides of the table (Fig. 45)-

PrOCEDURE

The stockinetee is split and cut in two. Each piece is passed over
the front of the shoulder, with the ends over the clavicles above and
through the axilla below. The four ends are overlapped in the mid-

Fig. 49. The completed clavicular “figure 8” splint.

dorsal region and held together with a few stitches or adhesive tape.
The two strips of felt are placed in each axilla and beld with rape or
stitches. The Jarge picce of felt s fastened over the overlapping ends
of stockinette between the scapulac (Fig. 46). No plaster slati)s are
used. Plaster is laid on, beginning at the large felt pad, passing over
the nff'ccrr.‘d shoulder to cover the outer half of the clavicle, under
thc' axilla, where it is molded into a narrow rope against ;hc fele
strip, then fanned ourt across the back to cover its point of origin
and over the other shoulder and through the axitla to cross its point
of origin again (Fig. 47). All three rolls of plaster bandage are



Fig. 50. The completed clavicular “figure 8 splint, back view.
Note molding between the scapulae.

A i

Fig. 51. Removal of broomstick, Position (2), application of the
clavicular *“figure 8 splint.

54
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applicd in this “figure 8” fashion. Great care is exercised to avoid
unduc tightness against the inner aspect of the arm or large masses
of plaster in the axilla. The last few turns of bandage are used to hold
down the turned-back edges of stockinctte. The cast is molded to
both clavicles and the groove over the spinous processes as it sets

]

il
|

Fig. 52. Broomstick replaced outside plaster, Position
(2), application of the clavicular “figure 8” splint.

}F‘gs};ﬂﬁ» 49, and sq). When Position (2) is used, the plaster, except
lor the f nn! trimming turns, is applied over the broomstick. The
broomstick is then removed and replaced outside the cast (Figs. 51

and 52). The patient ins i iti i
! - Femains in position, lying against the broom-
stick unil the plaster has sct. e he broom
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Renarks

This cast is used only for fracture of the clavicle. Immobilization
is not complete but is adequate. A wide range of painless motion
of the shoulder is usually possible within a day or two of reduction
and fixation. Novocain infiltration of the fracture site provides satis-
factory anesthesia. Reduction can be carried out, when necessary,
by direct manipulation of the fragments from behind the patient
as he sits or lies in the positions described, Elevatwn "of the shoulder
should be avoided. When elevated in the prcscnce of a broken
clavicle, the scapula is bruught toward the apex of the truncated
cone of the thorax and closer to the vertebral column. The distance
between the acrommn and the sternum is shortened, and bowing or
overriding occurs at the fracture site. For this reason, the plaster
bandage should be applied as described—over the shoulder and down
through the axilla from front to back. If applied in the opposite
direction, there would be a tendency to elevate the distal frngment

The commonest error in applying the clavicular “figure 8" splint
is"to make the axillary portions of the cast too \vxde and bulky. This
results in a very uncomfortable splint which can cven be dangerous.
Paralysis of the radial nerve from compression berween the humerus
and the plaster has been known to occur.

THE THORACOBRACHIAL SPICA

MarteriaLs REQuIRED

Twenty rolls of 6-inch plaster bandage
Twenty-four inches of g-inch stockinette
Twenty-eight inches of 3-inch stockinette
Felt pads: One 4 x 16 mches

Two 4 x 8 inches
Forty-four inches of % -inch iron rod

PosrrioN

Either of two positions may be used. The second is applicable to
the uncenscious patient and to unstable fractures of the clbow,
humerus, or shoulder.
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(1) Two broomsticks or similar pieces of wood or pipe are
lashed upright to the corners of a table. The patient sits on a stool
facing the table opposite the right-hand broomstick, if the right arm
is to be cncased in plaster. The arm is placed in the position in which
it is to be immobilized and temporarily held by an assistant. The
patient and stool are then moved until the fingers lie against the

Fig. 53. Position (1) for application of the th brachial spica.

broomstick and the forearm is parallel to the end of the table. The
middle and distal phalanges are then firmly fastened to the br.oom-
;nc"k w:;h x-mgh m‘ihc§ive tape. In pronaton or supination, all four
mx:scfr; u:l against it; in mid-position, it passes between the third
ind urt 1: A sling with pad and spreader is carried from the other
u(m)stx_(i}\ to tl;)el e\b(;\v (Fig. 53).
_ (2) Lwo tables of equal height are separated i
distance between the parient’s Ogciput nng ischial at?x%rc(;:)lsrlr:;sdyl{sg



)

_Fig. 54, Broomsticks and board in place between two tables for

Position (2) for application of the th brachial spica.

Fig. 55. Position (2) for ppl of the tk brachial spica.
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broomsticks or similar picces of wood or metal are lashed or other-
wise fastened berween the tables along their edges. A third broom-
stick is lashed across the first two, about two-thirds of the distance
from one table to the other. From the center of this transverse
broomstick a smeoth thin board, about 4 x 24 x % inches, is laid to
the more distal table (Fig. 54). The patient is laid supine between
the tables, with the cervical and dorsal spine against the board. The
end of the board lies at the apex of the lumbo-dorsal curve. The

Fig. 56. Application of the thoracobrachial spica in Position (2).
Slabs (1') and (2) are in place and have been held with circular
and “spica® turns, The reinforcing iron rod is being laid in place,

buttacks fall into the space between the transverse bar and the table
carrying the patient’s legs. An assistant holds the arm temporarily
In the position in which st is to be immobilized, A 1-inch strip of
felt is firmly sewed around the wrist. A narrow flannel’ bandage is
passed l{ndcr the cuff thus formed, around the patient’s neck and-
Emdcrl:vmg board and tied to itself to form a sting. Another bandage
ll-s(;i::"lc,;j f;m'n the opposite side of the cuff to an overhead traction
unl(i\’ }\‘ huch is pulled tight. The table or overhead rope is adjusted

the two shings on the wrist are in the same line. A sling with
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felt pad and spreader is fitted to the forearm and tied to a second
traction rope, which is parallel to the shaft of the humerus. This
rope may be overhead-or lateral, depending on the position of the
shoulder (Fig. 55). ‘

Procebure

Stockinette and padding are fitted before fixing in position. The
large size stockinetre is slipped over the thorax and sewed over the
affected shoulder and to the 3-inch picce covering the arm. The long
piece of felt is taped or sewn over the spinous processes, and the
smaller pieces are fastened over the iliac crests. If Position (2) is used,
the’ outer surface of the board may be covered with newspaper or
one layer of sheet wadding to facilitate removal. The greased rubber
tube, if used, is laid along the extensor surface of the arm to the neck
and then downward along the nipple line. Slabs are measured as
follows: :

(1) From the distal palmar flexion crease along the flexor surface
of the arm to the axilla and down to a point three fingers’ breadth
below the 1lac crest.

(2) From the wrist along the extensor surface of the arm, across
the top of the shoulder, over the opposite scapula, and around and
below the axilla to the sternum. ' .

(3) From the seventh cervical to the twelfth dorsal vertebra.

(4) Around the body at the level of the iliac crest. -~

The iron rod is cut 1 inch shorter than slab (1) and is carcfully
bent to exact shape. All slabs are made of 6 thicknesses of plaster
bandage. Slabs (1) and (2) are made and laid in place. Notches are’
cut opposite slings, so that the flannel bandage does not become
incorporated in the overlapping plaster slabs-and can easily be with-
drawn later. The slabs are bound in place by circular turns on the
arm and body. “Spica” turns are taken at the shoulder, the bandage
passing first around the upper arm, then around the thorax, and

.crossing at the apex of the shoulder. Slabs (3) and (4) arc incor-
porated into the circular turns as soon as they are completed. Slab
(4) is faid in place with the center of its lower edge agaifist the
transverse bar. It is carried around anteriorly to the umbilicus, arch-
ing downward over cach 1liac crest. The transverse bar, or broom-



Fig. 58. The completed thoracobrachial spica, side view.
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stick, is not included in the cast. The iron bar is laid in place and is
covered with a second slab (1) (Fig. 56). It is held in place by
further circular and “spica” turns. The completed cast should be
between 6 and 8 layers in thickness, except where reinforced by
slabs. When the arm slabs have set, slings and their pads are with-
drawn and the gaps closed with a few turns of plaster bandage. The
long flexor slab is molded to the palm, dorsum or ulnar aspect of the

Fig. 59. The completed thoracobrachial spica, back view.

hand, depending on whether the forearm is fixed in pronation,
supination, or mid-position.

Redundant stockinette and padding are cut away, the edges
turned back and held with a final layer of plaster bandage. The
greased rubber cube is wichdrawn from its turn at the neck. Irregu-
larities formed by the broomstick are trimmed away and covered
with one or two layers of plaster bandage (Figs. 57, 58, 59, and 60).

REAMARKS

The thoracobrachial spica effectively immobilizes the shoulder
girdle, humerus, clbow, and forcarm. When properly constructed it
is quite comfortable, the weight being borne largely by the ilia.
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Many surgeons carry a reinforcing rod or strut from the clbow or
farcarm directly to the body of the cast. This is not advised, since
withoue it patients can wear bathrobes and even shirts and jackets
without difficulty (Fig. 60). Some patients will suffer distress, espe-

Fig. 60. The completed thoracobrachial spica. A bath-
robe can be worn without difficulty if a strut 5s not wsed
between the arm and the body of the cast,

cially a)itcr large meals, unless the abdominal part of the cast is cut
out well up to r}fc costal margin. Position () does not lend itself to
quite as well-fitting a cast as Position (1), but is almost always to be

;)‘rcfcrrgd to makeshift apparatus which s practically certain to
shp during recovery from ancthesia, ’



CHAPTER III
THE LOWER EXTREMITY '
THE POSTERIOR LEG SPLINT .

MareriaLs Requirep

Two rolls of 6-inch plaster bandage
Two picces of % -inch iron rod:
One 24 inches long
One 14 inches long
Six feet of 6-inch sheet wadding

Postrion

The patient lies prone, the lower leg supported on a pad-or small
pillow and the foot projecting beyond the end of the table.

Procebure

Two 3-foot strips of sheet wadding are laid on the pqstenor{and
lateral surfaces of the:foot and ankle, overlapping enough‘to cover
three-quarters of the circumference of the limb. The long¥iron rod
is bent to fit the curve of the mid-line of.the calf, heel, and foor to
the metatarsal-phalangeal joines. The short length of iron*fid is bent
to form an arch parallel to the ends of the toes and 4 finger’d breadth
beyond them. The sides of the arch are bent to lie along the lateral
and medial aspects of the sole. Two 8-thickness slabs are made
to extend from a finger’s breadth distal to the popliteal space to the
metatarsal-phalangeal joints. These are laid in place so that they
overlap in the mid-line, and together they cover slightly more than °
half the circumference of the imb. The long iron rod is laid in place
between the overlapping slabs (Fig. 61). The short rod is covered
with lateral and medial slabs, turned back on themselves, except for
the arch beyond the toes, which remains as a “bumper.” The excess

63



Fig. 61. The long reinforcing iron being laid in place between the
two overlapping slabs of the posterior leg splint.

Fig. 62. The completed posterior leg splint.
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sheet wadding is turned back along the edges together with a narrow
strip of plaster to form a “bead.” The entire splint is then firmly
bound to the leg and foot with roller bandage. Twenty-four hours
later, the splint 1s removed and covered with stockinette, the ends
of which are turned in upon themselves and sewn or held with adhe-
sive tape (Flg 62).

REI\IARI\S

The entire leg can be splinted by carrying the slabs and red to
the level of the ischial tuberosity. Flexion at the'knee can be con-
trolled by adjusting the height of pillows or pads under the lower
leg, ar the sphnt can be carried only from the burtock to the ankle.
If it is desired to prevent flexion of the toes, the slabs can be carried
beyond and over the iron rod forming the “bumper.” The purposc
of the “bumper” 1s fourfold. it keeps bedclothes off the toes (an
especally imporrant pont in aged and malnourished patients), pro-
vides a convenient point for suspension of the splint and leg, allows
free and full motion of the toes, where this is desirable, and protects
them from “stubbing” when the patient is walking on crurches.

A posterior splint can be made without reinforcing iron rods, but
to achieve the same strength, partcularly at the ankle and knee,
requires a great deal more plaster, and the result is proportionately
heavy and-bulky.

THE PLASTER BOOT
MaTERIALS REQUIRED

Eight rolls of 6-inch plaster bandage
Thirty-two inches of 3-inch stockinette
Four pieces of ¥ -inch felt
Three 3 x 3 inches
One 2 x 13 inches
Fourteen inches of % -inch iron rod
For trcads Two z-mnch cross scctions of a small automobile tire
Two blocks of sponge rubber or felt 2 x 3 x 1%
inches



|

Fig. 63. P

osition (1) for application of the plaster boot.

//~—/“</“-l" -

Fig. 64. Position (2) for application of the plaster boot,

67



\

66 PLASTER OF PARIS TECHNIQUE

sheet wadding is turned back along the edges together with z narrow
strip of plaster to form a “bead.” The entirc splint is then firmly
bound to the leg and foot with roller bandage. Twenty-four hours
later, the splint is removéd and covered with stockinette, the ends
of which are turned in upon themselves and sewn or held with adhe-
sive tape (Fig. 62).

REMARKS

The cntire leg can be splinted by carrying the slabs and rod to
the level of the ischial tuberosity. Flexion at the knee can be con-
trolled by adjusting the height of pillows or pads under the lower
leg, or the splint can be carried only from the buttock to the an\flcl
If it is desired to prevent fiexion of the toes, the slabs can be carricd
beyond and over the iron rod forming the “bumper.” The purpost
of the “bumper” is fourfold: it keeps bedclothes off the roes (an
especially important point in aged and malnourished patients), pro-
vides a convenient point for suspension of the splint and leg, allows
free and full motion of the toes, where this is desirable, and protects
them from “stubbing” when the patient is walking on crutches.

A posterior splint can be made without reinforcing iron rods, but
to achieve the same strength, particularly at the ankle and knee,

requires a great deal more plaster, and the result is proportionatc]y
heavy and-bulky.

THE PLASTER BOOT
MATERIALS REQUIRED

Eight rolls of 6-inch plaster bandage
Thirty-two inches of 3-inch stockmette
Four pieces of %2 -inch felt-

Three 3 x 3 inches

One 2 x 13 inches
Fourteen mches of Y% -inch 1ron rod
For treads: Two 2-mch cross sections of a small automobile tire

Two blocks of sponge rubber or felt 2 x 3 X 1Y
inches
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Posrriox

One of three positions may be used, depending on the circum-
stances of the case:

(1) (Fig. 63.) The patient lies supine. The leg is firted with
3-inchrstockinette from the level of the lower edge of the patella u
8 inches beyond the toes. A tongue depressor, or similar piece o
wood, is fitted inside the stockinette just beyond the toes, and th
end of the stockinette beyond is tied to an overhead rope. The eatire
leg is elevated, with the knee fully extended until the heel is about

Fig. 65. Position (3) for application of the plaster boot.

12 inches above the surface of the table. Flexion or extension of the
ankle is adjusted by moving the patient or the suspension rope.

(2) (Fig. 64.) The patienc lies supine, with the knces 8 inches
beyond the edge of the table. An ironing board or similar piece of
wood is laid between the patient’s body and the table, with the end
extending to the popliteal space of the affected leg. The unaffected
leg is suspended or placed on an adjoining table in extension and
shduction. The surgeon sits on a stool before the affected leg which
is flexed at go° over the end of the board.
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in place over the ribial crest. Two slabs are measured, an anterior and
a posterior, The former ¢xtends from the base of the toes to the tibial
tubercle, The later begins one finger’s breadth distal to the insertion
of the biceps femoris, passes over the heel to the metatarsal-phalan-

Fig. 69, The completed boot. A platform for the toes
has been fashioned instead of a “bumper.”

geal joines and back upon itself to the level of the malleoli. Both slabs
are made of 8 thicknesses of plaster bandage and carcfully molded
into pla'cc. Cuts are made on cither side of the anterior slab at the
uppes instep to allow it to fic without wrinkles. The distal end
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(3) (Fig. 65) The patient lies prone. The knee is flexed at go°
so that the leg projects vertically from the table. After the stockinette
is fiteed, it is fixed in position by a 3-inch muslin or flannel bandzge
carried across the instep in the weight-bearing line of the tibia and
firmly fastened to the sides of the table.

Procebure
The Application of Plaster

Padding, if used, is applied as follows, after fitting with stock-
inette and fixing in position: the long strip of felt is fitted around

Crneruel, PO
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Fig. 68. The completed boot with “bumper,” The greased rubber
tube 15 being withdrawn.

the leg, with its anterior upper cdge just proximal to the tibial tuber-
cle and the posterior a finger’s breadth distal to the Ievel of the inscr-
tion of the biceps femoris. The edges of the felt squares arc beveled,
and the squares made 1nto Maltese crosses by the excision of V’s
from each corner. These are fitted snugly over the malleoli nm.i thI
and held in place with adhesive tape. The greased rubber tube is laid
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of the posterior slab is carefully turned back on jtself at the planta,
aspect of the metatarsal-phalangeal joints so that full flexion of the
toes is possible (Fig. 66). If it is desired to prevent flexion of the tocs,
the slab is turned back on itself a finger’s breadth beyond the great
toe, forming a platform on the flexor surface. “Dog cars” in the
posterior slab on either side of the heel are excised. The slabs are
bound in place by three rolls of plaster'bnndagc If the posterior slab
is carried beyond the mctatarsal-phalangml ]mnts to provide a plat-
form for the toes, it is trimmed with a scalpel, just before it sets, to a
curve corresponding with the ends of the toes and a finger’s breadth
beyond them, If the tocs are left free, the iron is bent to form an arch
or “bumper” parallel to the ends of the-toes and a finger’s breadth
beyond them. The sides of the arch are bent to fir the cast along the
lateral and medial aspects of the foot and are held in place by circular
turns of plaster bandage. Throughout the application of plaster, care
is taken to mold the cast snugly against the longltudmal and trans-
verse arches of the foot (Fig. 67). Finally, excess stockinette is
trimmed away, its edges turned back and held with plaster bandage,
and the greased rubber tube is withdrawn (Figs. 68 and 69).

The Fisting of Treads

The cast should be qute solid before treads are fitted. The
sponge rubber or felf blocks are placed against the inner curves of
the scctions of tire. While the patient stands, one scction of tire is
placed over the heel, directly below the malleoli, and the other below
the metatarsal heads, parallel to the first, and both are temporarily
fastented in place with adhesive tape (Fig. 70). The patiene chen takes
a few steps, and adjustments are made as indicated (Fig. 71). Par-
ticular attention must be paid to the l\cight and position of the
anterior tread. If 1t 15 too low, the “bumper,” or extension of the
posterior plaster slab, will strike the ground at each step and will soon
break; if it 1s too high, the gait will be unnatural. At times, the
nature of the mjury for which the cast was applied requires immo-
bilization of the ankle in flexion greater than the usual go®. In chis
case, the posterior tread must be built up with care. When both
treads are perfectly adjusted, and the patient wilks with a normal
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in molding over the malleoli and arches. If the injury is such thar
relavation of the gastrocnemius and solcus muscles is necessary
Position (2) is preferred, although the ankle is not fixed. This is
often useful for the reduction of fractures of the shafts of the tibia
and fibula. After the boot has been applied and has set, the lower leg

Fig. 73. -}.Iabitual eversion of foot, the result of walking
device bearing the weight on a single point.

can be carefully clevated, the knee supported in a sling, and the cast
extended to the groin (sce page 81). Position (3) can b:: used instead
(,'f (l? when no suspension is available, but is more awkward and
since it tends to compress the angle against the leg, should never bc:
used for any injury involving dastasis of the tibi’a and fibula.
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heel-toc gait, the adhesive tape is replaced with a roll of plaster
bandage. Onc or two turns arc taken directly over the weight-
bearmg surfaces of the treads, but the remainder of the bandage is
carried over the foot and in front and back of cach tread ina “figure
8” fashion (Fig. 72).

e e p e § L O

Fig. 72. The completed boot with treads. Note that
“bumper” does not strike the ground at the end of the
stride.

REMARKS

The plaster boor immobilizes the foot and ankle. It is uscless a.ml
even dangerous for injuries above the level of the malleoli. Position
(1) is the most generally useful, since it allows the greatest freedom
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J in molding over the malleoli and arches. If the injury is such thar
, relasation of the gastrocnemius and solcus .muscles is necessary
Position (2) is preferred, although the ankle is not fixed. This is
often useful for the reduction of fractures of the shafts of the tibia
and fibula. After the boot has been applied and has sct, the lower leg

Fig. 73. sHabitual eversion of foot, the result of walking
device bearing the weight on a single point.

can be carefully elevated, the knee supported in a sling, and the cast
extended to the groin (sec page 81). Position (3) can b; used instead
”Af (;2 when no suspension is available, but is more awkward and
since it tends to compress the angle against the leg, should never bé
used for any njury involving dastasis of the tibl‘ﬂ and fibula,
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heel-toe gait, the adhesive tape is replaced with a roll of plaster
bandage. One or two tumns arc raken directly over the weight-
bearing surfaces of the treads, but the remainder of the bandage is
carried over the foor and in front and back of cach tread in 2 “Agure
8” fashion (Fig, 72).

Fig. 72. The completed boot with treads. Note that
“bumper” does not strike the ground at the end of the
stride.

REMARKS

The plaster boot immobilizes the foot and ankle. T is useless and
even dangerous for injuries above the level of the malleoli. Position
(1) is the most generally useful, since it allows the greatest freedom
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Five picces of Yi-inch felt:
Three 3 x 3 inches
One 3 x 13 inches
One 3 x 22 inches

PosrrioN

The patient lies supinc. Stockinetee Is firred from the groin to
§ inches beyond the toes. A tongue depressor or similar piece of
wood is fitred inside the stockinerte just beyond the rocs, and the end
of the stockinette beyond is tied to an overhead rope. If it is desired

i

Fig. 74. Position for application of a fulldeg cylinder in full
extension.

to immobilize the knee in full extension, and #f the injury is such
thar further support is not necessary, the foot is lifted about 18 inches
from thc‘mblc by the overhead rope, and the degree of flexion of the
:ml.tlc adjusted by moving cither the table or the rope (Fig. 74). If,
as is wsually the case, flexion of the knee is required, a sting E adjustc(i
berween two broomsticks or similar wprights, lashed to the sides of
the table at the fevel of the pelvis. The lower leg is held parallel to
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Padding, as a rule, does no harm but should be avoided, if pos-
sible, in all injurics requiring snug fitting of the cast, such as meta-
tarsal fractures and injuries involving the widening of the tibiofibular
joint. The anterior or extensor portion of the cast should lie exactly
at the bases of the toes. If a portion of the dorsum of the foot is left
exposed, edema is likely to occur. Trimming or partial splitting of
the dorsum of the cast to relieve such edema is uscless. Replacement
of the entire boot is usually required.

The greatest care should be taken to mold and even exaggerate
the normal contour of the transverse arch, particularly in patients
with potential claw-toe deformity. This is particularly true in Posi-
tion (1) in_which rhe smckmette, as 1t suspends the leg, tends to
reverse thc normal cuxve of the transverse arch. As a gencral rule,
the toesare left frec, protected by a “bumpcr if the injury is above
the levél of the metatarsal-cuboid joints, and a platform on the flexor
surface is made, if below. .

Any walking device or arrangemcnt of (rcads is satlsfactory if it
fulfills the following; rcquxrements

(1) It must permit normal heel-to-toe walking.

(2) It must ot be too high, else the pelvis will be tilted at each
step and pamful back stram resule. In middle-aged obesc patients,
lifts to the sole of the opposite shoe should be considéréd. -

(3) It should be light and yet sturdy - -

(4) It should be rcsxllent - -

The worst wnllnng “device carries thew elght .on a single’ point,
such as a crutch tip. Patients who wedr this for a few weeks often
develop a habit of eversion of the foor at each step which is very
difficult to break (Fig. 73).

THE FULL LEG CYLINDER

MaTERIALS REQUIRED

Eleven rolls of 6-inch plaster bandage
Thirty-two mches of 3-inch stockmette
Tw entyAfour inches of 6-inch stockinette
Fourteen mches of % -nch iron rod
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the surface of the table and clevared until the desired degree of knee
flexion is reached, when the sling is fitted over a felt pad behind the
distal end of the femur (Fig. 75). When support of the lower leg is
necessary, as in unstable fractures of the tibia and fibula, an 18-inch
length of broomstick is suspended by a 36-inch picce of rope passed
through drill holes at cach end from the overhead traction rope.
The broomstick is placed parallel to and 12 inches above the lower
leg. To one end is artached the excess stockinette beyond the toes,

Fig. 75. Position for application of a full-leg cylinder with the
knee in flexion,

and to the other a sling with pad and spreader passing behind the
upper tibiz and fibula. A second sling is placed at the point requiring
greatest support (Fig. 76).

PROCEDURE

Stockinette, or, if necessary, sheet wadding, and padding are
applied before fixation in position. The long strip of felt is snugly
fastened around the thigh at the level of the ischial tuberosity and
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of the arch are ibent to fit the cast along the lateral and medial aspects
of the foot and areheld in place by the final turns of plastes bandage,
which also anchors the turnéd-back stockinette (Fig. 79)._

REeMARKS N .

The full-leg cylinder immobilizes the foor, ankle, leg, and knee.
Tt is worse than uscless for injuries of the upper leg. Certain injuries,
such'as fractures of the patella, do not require immobilization of the
foot, and the loiver end of the cast can be carried to the mlleoli.

T

Fig. 79. The completed full-leg cylinder,

Certain fractures of the tibia and fibulatmay be difficult to man-
age by overhead suspension. For these, a leg éylinder can be con-
structed in scctions, first applying a boot, withthe leg flexed over the
end of the table (Position (2), the Plaster Boot, page 68). When
the boot has set, it is suspended above and parallel to the surface of
the table, a sling is adjusted behind the knee, and the cast is built
up to the grain with slabs and circular turns in the ysual manner.

With this p)an reduction d ali
M tion an ahgument of the fragm nts is 1
.
b," gravity. gments 1 assisted
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Fig. 78. Closing gap after removal of sling and pad.
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Fig. 80. Tables, board, and br. icks ar. d for application
of a single hip spica.

Fig. 81.

Patient in position for application of the single hip spica.
Padding is in place.
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THE HIP SPICA

MareriaLs REQUIRED
For the single spica:
25 rolls of 6-inch plaster bandage
20 inches of g-inch stockinette
16 inches of 6-inch stockinette
18 inches of 3-inch stockinette
6 pieces of fele:
One 6 x 12 inches
One 3 x 36 inches
Two 3 x 10 inches
Two 4x 8 inches

Tor the double spica:

35 rolls of 6-inch plaster bandage
20 inches of g-inch stockinette
32 inches of 6-inch stockinette |
36 mches of 3-inch stockinette
8 preces of felt:
.One 6 x 12 inches
One 3 x 36 mches
Four 3 x 10 inches
Two 4 x 8 mches )
One 3-foot length of broomstick

Position

Position (1) 15 suitable only for the single spica. Position (2)
can be used for either the single or double spica.

(1) (Fig. 80.) A broomstick or similar picce of wood or pipe is
lashed upright at the corner of a table. A board approximately 6o x
¢ x ¥ inches is laid flat on the table against the broomstick, project-
ing about 6 inches beyond the edge, with 1ts other end near the ding-
onally opposite corner. A second broomstick s lashed across the table
top and board, parallel to, and about four or five feet from, the end
over which the board projects. Its end extends outwnr_d from the
same side of the table to which the vertical broomstick is Isshed, A



Fig. 82. Tables, broomsticks, and boards arranged for application
of single or double hip spica.

Fig. 83. Patient in position for application of double hip spica.

85
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sccond table of the same heighe is placed about two feet from the
first, with the center of its end opposite the vertical'broomstick. The
patient hes supine, with the perincum against the vertical broom-
stick, the sacrum on the projecting board, the uninjured leg on the
first table, and the thorax on the second. A Collins or other hitch is
taken around each ankle with flannel bandage, the ends of which are
firmly lashed to the horizontal broomstick. Flexion at the knee is
controlled by everhead traction on a flannel bandage loop with pad
and spreader from the popliteal space. Abduction is adjusted by shift-
ing the ends of the bandage on the broomstick. Traction on the feet
and knee is adjusted until the thorax, buttocks, and heel lie in the
same plane (Fig. 81). =~ - T

(2) (Fig. 82.) A 1%-inch hole is drilled 6 inches from the end
of a 60 x 4 x Y -inch board, which is laid on the surface of a narrow
table, projecting 3 feet from the middle of its end. A broomstick is
passed through the hole to the floor and anchored with a nail driven
through its shaft below the board. Two other broomsticks or similar
pieces of wood or pipe are lashed to éach other and to the board and
the surface of the table about 18 inches from, and parallel to, its end,
so that each projects about 3 feet. A second table is placed about 2
feet from the vertical broomstick. The patient lies supine, with the
sacrum on the end of the projecting board, the perincum against the
vertical broomstick and the thorax on the second table. The ankles
are fastened to the horizontal broomsticks with Collins or other
hitches. The knees are flexed, if desired, by overhead traction on
flannel bandage shings, with pads and spreaders (Fig. 83). Care is
taken to keep the thorax, buttocks, and heels in the same plane.

PROCEDURE

Stockinette is fitted and padding applied before fixing in position.
The largest size stockinette covers the trunk, the medium the thigh,
and the 3-inch the lower leg. The largest picce of felt is sewed or
taped over the sacrum and the spinous processcs, the long strip
around the thorax two fingers’ breadth below the nipples, the two
4 x 8-inch pieces over the iliac crest, one ro-inch strip just above the
malleoli, and the other on the inner aspect of the groin against the
ischial tuberosity. The greased rubber tubk is laid in place along the



Fig. 85. The completed single hip spica.

Fig. 86. The completed single hip spica, posterjor view.
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crest of the tibia, the anterior aspect of the thigh, and the nipple tine.
The following stabs are measured:

(x) Anterior, from the matlcoli to the middie of the strip of fcl
around the thorax just above the xiphoid.

(z) Posterior, from the mallcoli over the buttack to a point
opposite the end of stab ().
« (3) Lateral, from the malleoli to the upper level of slabs (1) and
(2) below the axilla.

Fig. 84. The single hip spica; slabs (1), {2}, and (3) are in place.
Slab (4) is being applied.

(4) Spica, from the umbilicus across the iliac crest and the upper
femur around the thigh, slong the groin, crossing irself at the upper
fernur and around to the low mid-back.

(5) Circudar, around the trunk at the level of the symphysis

ubis.
P (6) Circular, around the trunk at the level of the upperends of
slabs (1), (2), and (3). .

All slabs are made of 8 thicknesses of plaster bandage, are laid in
place in the order bisted and held with circular turns, which are begun
as soon as the first two slabs are applied (Fig. 84)-
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! and the two extremitics are united with a 3-foot broomstick or board.

! This is laid across the anterior surface of the thighs, after the plaster
has set, at approximately the center of gravity of the cast and.
anchored firmly in place with “figure 8” turns of plaster bandage
(Figs. 87 and 88).

Fig. 88. The double hip spica, posterior view.

REMARKS

‘h 'I‘;hc 1finglc‘hip spica immobilizes the hip, femur, and knee, and
: c‘ :u le spica the pelvis as well. Te is not always necessary to
nelude the foor, if the knee is sufficiently flexed to prevent Totation.
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The completed cast should be 6 to 8 laycrs in thickness, except -

where reinforced by slabs. Slab (4) should be applied with great
care, firting snugly against the felt pad overlying the ischial tuber-
osity. Slab (5) and the spica turns of plaster bandage anchoring it
should be fitted to permit use of the bedpan without soiling and, at

Fig, 87. ‘The double hip spica, anterior view.

the same time, should support the buttock. An aperture or arc of
3-inch radius with the anus as the cenrer is usually satisfactory (Figs.
85 and 86). Excess stocknette is trunmed away, the edges turned
back and held with the final layer of plaster bandage.

For the double spica, slabs (1), (2), (3), and (4) are duplicared,
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Boards should be placed between the mattress and the springs of
the patient’s bed, and a “trapeze” suspended from above at the level
of the shoulders. Weak and aged patients should, in addition, have
the weight of the cast lightened by counterweights attached through
pulleys 1o slings around the waist and knee, or, in the casc of the
double spica, from the transverse broomstick (Fig. 8¢).
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The increased circulation to the limb, produced by motion of +
foot and ankle, is often very desirable, but care must be taken

prevent the formation of pressure sores on the anterior and posc’
aspects of the lower leg at the end of the cast. If the foot is to :
included, it can be done after the body of the cast has sct, and ol
traction hitch on the ankle has been removed. Short anterior
posterior slabs arc applicd, with a “bumper” as in the Plaster Be

If circumstances demand that the foot or feet be included in the

Fig. 89. A sling with counterweights arranged about the waist of
a hip spica to facilitate nursing,

before removal of the traction hitch, =" -~ .-

and the traction hitch 1s tied over 1t * o

knots and wrinkles. Slabs (1) and (2) are made long enough to f.
a boot.

Particular care should be taken to mold slab (4) and the o
turns of plaster bandage snugly agamst the felr pad over the isch
tuberosity. This medial aspect of the thigh portion of the cast =,
like the padded ring m the Thomas splint and prevents overridn
or shortening of fracture of the femur.
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we fixed to cach other swith safety pins at the point of crossing
spposite the ear. Twelve-inch spreaders are placed in both slings
ind held in place with thumb tacks. The patient must sit upright,
wven slightly extended beyond the vertical.
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Fig. 90, Pattern™for full padding for plaster jacket
immobilizing cervical spine,
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'ROCEDURE

The felt padding, which has previously been cut to pattern (Fig.
o) and fitted on a subject of approximately the same size and weight
s the patient, is sewed in place on the stockinetre. The iron rogd js
ent to fit the curves of the back and the neck and 1o fic exactly the



CHAPTLR 1V
THE VERTEBRAL COLUMN
PLASTER JACKET FOR IMMORILIZATION OF THE

CERVICAL SPINE

Mareriats Requiren

Fifteen rolls of 6-inch plaster bandage
Twenty-six ifiches of g-inch stockinette
Fourteen inches of 6-inch stockinette
Felt.cut to the pattern illustrated in Fi ig. oo
Forty inches of % -inch iron rod

Postrion

The occiput should be closely cfj
cut quite short.

Before the panent is moved from bed, a “bathing suit” is m
from the g-inch stockinetee by sewing in the crotch and over
shoulders. The 6-inch stockineree i slipped over the head and c
fully sewed to the body picee, avarding folds or creases, A small bt
is cut for the nose, ¥f skeletal traction has been cmployed this is nt
discnga.gcd. from the traction weights. Traction and i\vpcrcxtensi‘
¢ surgeon while assistants slowly a

stool (Fig. 91). The ske i
is then attac.hed to an overhead rope. 1f sgkc?cz-d traction ];;;s:}n::;tc
used, two slings of 3~nch mushn or Imen bandage are ranged fro
overhead ropes and adjusted on a subject of approximatefy,
size and weight as the patient. One of the slings passes bencah ¢
chin and backward across the ears (Figs. o2, 93, and 54). Then t
supports the ocoiput and crosses the ﬁrs'[ ar ﬂppmx‘marcly e
the patient is lifted fmmvbcd, and the slmgs_ are _ﬁtted in Place, 11
surgeon marntains the position of the neck, with his palms

. is fingers the mandible (Fig. 91). The p.FPOMin
the occiput and his fingers o WO sling

pped, and the rest of thel
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Fig. 91. Position of the neck being maintained manually by the
surgeon while patient is transferred from bed to stool,

Fig. 92. Padding and supporting slings are in place.
94
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96 PLASTER OF PARIS TECHNIQUE

- middle of the felt strip around the forehead. The following slabs +

measured;: , )

(1) From the nipple to the occiput, around the head, and &
to the other nipple.

(2) From the occipult to the twelfth dorsal vertebra.

(3) Around the neck.

(4) Around the trunk at the level of the iliac crosts.
Six-inch bandage is used for all slabs. Slab (1) is made 6 layers *
thickness; all the others are 8. Slab (1) is laid in place by pl i
its middle against the center of the forchead, and is trimmed &'
scissors to the exact width of the felt padding as it passes around 1!
head. Slab (z) is then laid in place and held with 2 few circular
"The iron rod is placed against it and the head portion of slab, (1)
(Fig. 95). A second slab (1) is made and firted over the rod : -
down the back, instead of over the shoulders, to the anterior thoras
The head portion is trimmed in the same manner as the first slab (1)-
Slab (3) is placed around the neck and snugly against the mandible
and beneath the mastoid process, about a finger’s breadth from the
pont of the chin. Care is taken with this slab to leave an ample margin
of felt padding between the plaster and the mandible and mastoid
process. Circular turns of plaster unite the slabs. “Spica” and “ﬁguré
8" turns arc taken around the neck and shoulders. Slab (4) s incor-
porated i the circular turns and is arched upward over the abdomen
and back. The completed cast should be 6 to 8 layers in thick-
ness, except where remforced by slabs. Excess stockinette is rrimme
away and the edges turned back and held with a final lay
bandage. When the plaster has set, the slings are cut a
(Figs. 96, 97, and 98).

er of plaster
nd slipped out

REMARKS

The cervical plaster jacket is used most frequently for fraceur
and dislocation of the cervical vertebrae. It 1s, at best, uncomfortabl
and trying for the patient. The greatest care must be exercigeq t
avoid painful pomts of pressure, cspecx_ally along the mandible anc
behind the ears. At the same time, motion qf_the mandible must p,
almost completely elimmated to prevent ﬂexmn. movements in gy
cervical spine. The forehead band prevents rotation but does not, 3,
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itself, limit flexion. Many patients will experience difficulty in swal-
fowing, until a window is cut over the anterior aspect of the neck,
1f skeletal traction has been used prior to application of the cast, it
is advisable to leave it in place until check films have demonstrated
the fracture or dislocation to be in good position, and until the cast
has proved to be snug and reasonably comfortable.

The application of a cervical plaster jacker to a patient in the
supine position is a very. difficult procedure. Methods are described
for the manipulative reduction of fractures and distocations of the
cervical spine under general ancsthesia, followed immediately by
immobilization in plaster. However, the great majority of fracrures
and dislocations of the cervical spine can be safely reduced by trac- .
tion and later fixed in plaster at the surgeon’s convenience and with
the patient’s cooperation,

PLASTER JACKET FOR IMMORILIZATION OF THE
DORSAL AND LUMBAR SPINE

MareriaLs Ruquiren ’

Twenty-five rolls of 6-inch plaster bandage
Thirty-six inches of g-inch stackinetre
Five picees of felr:

*One 4x18 inches

Twogx 6 inches

Two 3 x 8 mches

Positiox

The patient lics prone between two tables, one about 1o inches
tugher than the other. Both tables are well padded with blankets,
which extend over the edge and are anchored to prevent slipping.
The patient supports himself berween his forcarms held rransversely
across the face on the higher table and his legs belaw the mid-thighs
on the lower, The cdges of the tables should never be eloser o the

middle nf the body than the nuddle of the neck and middie of the
thigh (Fig. 99).
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! are rapidly made, laid in place and held with circular turns of plaster

THE VERTEBRAL COLUMN 101

bandage. Two each of slabs (3) and (4) are made and incorporated
with circular turns into cach side of the cast. No circular rurns are
taken over the shoulders. An assistant maintains firm steady pressure
against the upper sternum and symphiysis pubis until the plaster has
sct. The plaster is thoroughly rubbed as it is applied (Fig. 100). The
completed cast should be 6 layers in thickness, except where re-

Fig, 100, All of the slabs have been Iaid in place and the last turns
of circular bandage are being taken,

inforced by slabs. When the plaster is quite firm, usually not less
than 15 minutes after the application of the last bandage, the patient
is carefully placed supine on a firm bed, with pillows supporting
the hyperextended back. Trimming in axillae, groin, and back is
carried out during the next- two or three days as indicated. Most
patients are more comfortable with an 8-inch aperture over the ab-
domen, When all trimming is complete, and the patient can sit
walk, and lie comfortably, the stockinette edges are turned bacl\:

:::&;)E\cld with a final layer of plaster bandage (Figs. 101, 102,
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Procepure .

Padding is done before the patient is placed in position. A “bath-
ing suit” is made of the stockinette by passing it over the trunk and
stitching it over cach shoulder and between the legs. The long strip
of felt is fastened by tape or sewing over the spinous processes from
the sacro-coccygeal joint to the fifth dorsal vertebra. The twa 4x6
picces are fastened over the upper end of the sternum and the pubic

Fig. 99. Position of hyperextension for plaster jacket immobilizing
the lumbar and lower dorsal vertebrae.

symphysis. The 4.x 8 picces are fitted over the iliac crests. The fol-
lowing slabs arc measured:
(1) From the supra-sternal notch to a finger’s breadth distal to
the symphysis pubis.
(2) From the sacro—coccygeal joint to the fifth dorsal vertebra.
(3) From the supra-sternal notch around to the sacro-coceygeal
oint.
J (4) From the symphysis pubis around to the fifth dorsal vertebra.
All slabs are made of 8 thicknesses of plaster bandage. As
soon as the position of the panent is satisfactory, slabs (1) and (2)
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arc rapidly made, laid in place and held with circular turns of plaster
bandage. Two each of slabs (3) and (4) are made and incorporated
with circular turns into cach side of the cast. No circular turns are
taken over the shoulders. An assistant maintains firm steady pressure
against the upper sternum and symphysis pubis until the plaster has
set. The plaster is thoroughly rubbed as it is applied (Fig. 100). The
completed cast should be 6 layers in thickness, except where re-

Fig, 100, All of the slabs have been laid in place and the last turns
of circular bandage are being taken,

inforced by slabs. When the plaster is quite firm, usually not less
than 15 minutes after the application of the last bandage, the patient
Is carefully placed supine on a firm bed, with pillows supporting
the hyperextended back. Trimming in axillae, groin, and back is
carried out during the next-two or three days as indicated. Most
patients ar¢ more comfortable with an 8-inch aperture over the ab-
domen. When al] trimming is complete, and the patient can sit,
walk, and lie comfortably, the stockinetre edges are turned back

:2(31).}1cld with a final layer of plaster bandage (Figs. 101, 102,
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Procroure .

Padding is done before the patient is placed in position. A “bath-
ing suit” is made of the stockinette by passing it aver the trunk and
stitching it over cach shoulder and berween the legs. The long strip
of felt is fastened by tape or sewing over the spinous processes from
the sacro-coccygeal joint to the fifth dorsal verrebra. The two 4x6
picces are fastened over the upper end of the sternum and the pubic

Fig. 99. Position of hyperextension for plaster jacket immobilizing
the lumbar and lower dorsal vertebrae.

symphysis. The 4 x 8 pieces are fitted over the iliac crests. The fol-
lowing slabs are measured:

(1) From the supra-sternal notch to a finger’s breadth distal to
the symphysis pubis.

(2) From the sacra-coceygeal joint to the fifth dorsal vertebra,

(3) From the supra-sternal notch around to the sacro-coccygeal
joint.
I (4) From the symphysis pubis around to the fifth dorsal vertebra.

All slabs arc made of 8 thicknesses of plaster bandage. As
soon as the position of the patient 15 satisfactory, slabs (1) and (2)
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REMARKS '
The plaster jacker is used primasily for fracture of the bodics
of the lumbar and lower dorsal vertebrae. Immobilization is quite
- satisfactory, and the position as described usually effects reduction
of fresh crush or wedge fractures. Other measures may be required

Fig. 103, The completed jacket, posterior view,

to reduce fractures of the upper dorsal vertebrac, but, once reduced,
they are held fairly well,

No plaster cast requires greater rcamwork in application. At
least three assistants are required—one to sit at the pauent’s head and
help maintain his position, onc to hold the upper and lower ends
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Boot, remarks, (cont’d)
eversion of foot, 75
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of the cast firmly against the sternum and symphysis pubis, and enc
to make slabs. If gencral anesthesia is used, a fourth assistant will
be required to hold the patient’s legs in place. All assistants should
thoroughly understand their duties, and a rchearsal, with the surgeon
acting as patient, of all steps involved, from the lifting of the patient
from bed to the actual application of plaster, is often advisable. If,

as is generally the case, a general anesthetic is not used; the patient |

should understand what is required of him, and the position should

be demonstrated to him by the surgeon or an assistant. The position,

at best, is trying, and speed in application of the cast is essential. |

No more than 10 minutes should be required, and the patient should
be returned to his bed in at least 25 minutes. .

Maintenance of hyperextension and immobilization of the frac-
ture depend on snug fitting of the cast at three points: the fracture
site, the symphysis pubis, and the upper sternum. The assistant who
holds the plaster against the sternum and symphysis has, therefore,
a very important job. The pressure which he exerts with his hands
must be steady and uninterrupted. When he becomes tired, he
should be relieved by the assistant at the patient’s head.
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Anesthesia following application of casts, 15
Angulation minor, correction of, by wedg-
" ing, 21,22
Application of plaster cast, 7-12
care after, 13-19
anesthesia, 1§
cyanosis, 1§
edema, 16
numbness, 15
pain, 14
panalysss, 17
pressure ulcer, 13
window cut to relieve, 14
cloth reinforcement for, 1
drying facilitated in, 17
elevanion of imb in, 16
marking in, to
plaster \)2nd:ge, 712
shellac or lacquer appled after, 12
splitung of casts following, 16

Bandage, plaster, apphcation of, 7-12
excess water removed from, 8, ¢
bome-made, 1
machine made, 3
Ppreparation of, 1

xed, 2
loase, z
uble for, 2
removal of sling in, 10, 11
slabs, plzster, application of, 10
making of, 7,9
weight of, 3
wrapping 1n, 1o

Banjo splint, 33-36
materials required for, 33
position in application of, 34
procedure in applying, 34
remarks, 36

Bialving of casts, 18, &
protection of patient from Phs‘:r, 10, 21

rubber twbing used to facilitate cutting
in, 18

Boot, plaster, 66-76
completed, 70, 71
fitung of treads in, 73 73, 74
wmatenals required for, 66
;:mm(:ln m appllc’:non of, 67, €8
Tocedure mn 2 i 7
temarks, 74 pplying, 69, 70

Boot, remarks, (cont'd)
eversion of foot, 75
padding, 76

Buckers, 4

Care after application of cast, 13-19
anesthesia, 15
cyanosis, 1§
edema, 16
numbness, 15
pain, 17
pressure uleer, v
windaw cut to rebeve, 14
Cast cutters, 4
Casts, plaster, application of, 7-tz
care after, 13-19 '
anesthesia, 1§
cyanosis, 15
edema, 16
. numbness, 15
pnin, 13
paralysis, 17
pressure ulcer, 13
window cut to releve, 14
cloth reinforcements for, 1
drying facilitated in, 17
elevauon of limb in, 16
marking in, 10
plaster bandage, 7-12
splitring of casts following, 16
Casts, cutting of, 18, 19
protection of patient from plaster, 20, 21
windows, 14, 22
Casts, removal of, 18, 19
rubber tubing used to facilitate cutung, 18
Cervical spine, immobilization of, 92
Clavicular “Figure 8” sphnt, 48-56
muaterals required for, 48
position in application of, 48
procedure in applying, 53
temarks, §6
Cloth reinforcements for splints and casts. 1
Clothing worn while ‘making plaster
bandages, 5
Compound fractures, 22
Cutting of casts, 18, 19
protection of pauent from plaster, o, 2t
rubber tube used in, 18
windows, 14, 22
Cyanosis following apphicauon of casts, 15
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of the cast firmly against the sternum and symphysis pubis, and one
to make slabs. 1f general anesthesia is used, 2 fourth assistane will
be required to hold the patient’s legs in place. All assistants should
thoroughly understand their duties, and a rehearsal, with the surgeon
acting as parient, of all steps involved, from the lifting of the patient
from bed to the actual application of plaster, is often advisable. If,
as is generally the case, a general anesthetic is not used; the patient
should understand what is required of him, and the position should
be demenstrated to him by the surgeon or an assistant. The position,
at best, is trying, and speed in application of the cast is essential,
No more than 10 minutes should be required, and the patient shox}ld
be retorned to his bed in at least 25 minutes.

Maintenance of hyperextension and immobilization of the frac-
ture depend on sug fitting of the cast at three points: the fracture
site, the symphysis pubis, and the upper sternum. The assistant who
holds the plaster against the sternum and symphysis has, therefore,
a very important job. The pressure which he exerts with his hands
must be steady and uninterrupted. When he becomes tired, he
should be relieved by the assistant at the patient’s head.
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Anesthesia following application of casts, 5

Angulation minor, correction of, by wedg-

ing, 21, 22
Application of plaster cast, 7-1z
care after, 13-19
anesthesia, 15
cyanosis, 15
edema, 16
nwrebness, 15
ain, 14
paralysis, 17
pressure ulcer, 13
window cut to selieve, 14
cloth reinforcement for, 1
drying facihtated in, 17
clevation of mh in, 16
marking in, 10
plaster bandage, 7-12
shellac or lacquer anlicd after, 12
sphtting of casts following, 16

Bandage, plaster, :pphc:tion of, 7-12
excess water removed from, 8, 9
bome-made, 1
mmachine made, 3
preparaton of, 1

ved, 3
loose, 2
able fot, 2
removal of sting in, 10, 11
slabs, plaster, application of, 10
making of, 7.g
weight of, 3
wrnappmg in, 10

Banjo sphnt, 33-36
marterials required for, 33
position in apphcation of, 34
procedure in applying, 34
remarlks, 16 -

Bivalving of cases, 8, 9
protection of patient from plaster, 20, 21
fubber tubmg vsed to faciliate cutting

m, y

Boo, plaster, 66-76
campleted, 7o, 71
fitung of treads in, 73058
matenals fequired for, 64
pusttion an spplication of, 67, 48
procedure in apphung, 69, 5o
remarls, 74

Baot, remarks, (cont'd)
eversion of foot, 75
padding, 76

Tuckess, 4

Care after application of cast, 13-19
anesthesta, 15
cyanosis, 15
edema, 16
numbness, 15
'p:'m. 17
pressure uleer, 13
window cut to rclieve, 13
Cast cutters, 4
Casts, plaster, application of, 7-12
care afrer, 13-19 '
anesthesiz, 15
cyanosis, 15
edema, 16
, numbness, 15
pain, 13
parnlyms, 17
pressure ulcer, 13
window cut to relieve, 13
cloth reinforcements for, 1
drying facilitated in, 1y
elevation of hmb in, 16
marking in, 10
plaster bandage, 7-12
splinting of casts following, 16
Casts, cutung of, 18, 19
protection of patient from plaster, 20, 2t
windows, 13, 22
Casts, remorval of, 18, 19
rubber tubing used to facilitate cutting, 18
Cervical spine, immobilization of, gz
Clavicular “Figure 8" splint, 48-56
materials required for, 48
position in 2pplication of, 48
procedure in applying, 53
remarks, 56
Cloth reinforcements for splints and casts «
Clothing wom whie ‘making plaster
bandages, 5
Compound fractures, 22
Cutung of casts, 18, 19
protection of pauent from plaster, 0, 21
rubber tube used in, 18
windows, 14, 22
Cyanosis following application of casts, 1§
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Distal phatank cyhinder, 36~40
matenals requited for, 36
posimon m appheanen of, 36
procedure in applying, 3638
remarhs, 39
Dorsal and lumbar spine, smmobilization
of, 9

Tdema followsng applicaton of cavts, 15
window edema, 1z
Llevanon of hub following apphcaten of
cast, 16 .

Feles for sphints and casts, 3. 7

“Frigure 8" clavicular sphint, 48-56

Fixaton n posaon before spphestion of

laster, §, 6

Torearm and finger cybnder, 31-33
matenals sequired for, 31
posion 3n apphcation of, 31
procedure in applysg. 35
remarks, 33

Forcarm “cockup” splint, 13
matenals required for, 24
posison 16 apphcauon of, 24
procedure 1 applymy, 23, 35
remarks, 26

Torearm cylinder, 26-3¢
matersals requiced for, 6
position 10 appheanon of, 26
procedure 15 applyng, 26
remarks, 38, 3o

Foll-arm cylnder, 43-48
materials required for, 53
poswan m appheauon of 4347
procedure 0 appiving, 48
semarks, 48

Tollarm sphnt, 4o-43
smateals tequired for, q0
poson 1t 2pphcation of, 40
procedure m applung, 41
remarhs, 43

Gloves, rabber, 4

Hemorrhage, sccondany, rubber rbing
used 1o contral, 1o, 31
Hap spica, 8241
completed duuble, §8, 8y
sngle, 89
matenials requred for, B2
posion i spphcauon of, B2-B4
double spiea, 85
single spica, 83
pmcedure n applymg, 84
siagle sprea, §6
remashs, 39

INDEX

iron rod reinforcements, 1o
fschemia, Jocabzed, 13, 14 .

Jackes, plaster, for immobilization of cerviv
cal spine, gt
completed, o8
materials required for, o2
padding for, 93, 95
posiion in gpplxcnrifln of, g2
procedure in applying, ¢3
remarks, o6
Jacker, plaster, for immobilization of dossal
and lumbar spine, 9o
materals required fory 99
pusition. in applicn(iﬂn of, 99
procedure in applysng, oo
scmarks, 1oy

Knives for cutting and trimming plastes,
34

Lep cylinder, full, 76-8:
completed, Bt
materuals requiced for, 76
poswon in application of, 6, 77, 78, 79
procedure m alpplymg‘ 78

removal of shng, 8o
closing of gap sfter, Bo

Leg splint, posterior, 65-66
completed, 65
materials required for, 63
posison s appheation of, 64
procedure 1 apphing, 63
remforaang iron i, 65
remarks, 66

Lower extremmty casts, 64
full leg c) hnder, 76-8t
hip spica, G1-g
leg sphint, posterior, 63-66
plaster boot, £6-76

AMaceretion of shia, 2
Marking of cast, 10
Matenals requred for workmg with plaster
of Pans, 3-5
buckets, 4
cast cutters, 4
clothingy §
felt, 3
loves, subber, 4
Luves, 3
needie and thread, 4
renforcmg rods, 4
rubber tube, 4
3CISSOTS, 4
sheet wadding, 3
smooth susface, 4
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Materials required for working with plaster
of Paris, (cont'd)
stockinette, 3
tape measure, 4
wire, 3

N:tcdlc and thread for sewing stockinette, 4
Numbness following application of casts, 15

Padding for sphints and casts, 1, 6
Pain follow g apphcation of casts, 4
Plaster boot, 65-36
completed, 70, 7t
fitung of treads in, 74 73 74
matenals required for, 66
};mm:ln tn application of, 67, 68
rocedure in applying,
Temarks, 74 FPying. 69, 70
eversion of foot, 75
padding, 46
Plaster of Paris, application of, 7-12
preparation of, «
setung of, 1
Plaster ‘of Paris b
table for, 2
machine made, 3
fessure ulcer, 13

andages, homenuade, 1

window eut from cast ¢o reheve, 12

Reinforcing rod
Rubber tul%e uscs:i For
ubber tubing 1o
orrhage, 18

for bivalving, 4,18
control sccondary hem-

Scissors, 4

Setting of plaster of Paris, ¢

Pc cases, mang
A e
Sheet waddsm, gement of, 22

Slabs, plaster,

making of, ;?‘:;lcm(m ofy 1o

107

Spica, hip, 8:-01
thoracobrachnl, 56
Splitting of casts following application, 16
Stockinette, 3, 7
Surface for making plaster bandages, 4

Table for preparation of plaster bandages, 2
Tape measure, 4
Thoracobrachial spica, 56-63

materials required for, 56

position m application of, 56

procedure in applying, 6o

remarks, 62

Ulcer, pressure, 13
window cur from cast wo relieve, 14
Upper extremity casts, 23
2njo sphnt, 33
clavicular “figure 8" sphint, 48
distal phalans_cyhnder, 36
forearm and finger cyhnder, 31
forearm “coch-up™ sphny, 24
forearm cylinder, 26
full-arm cylinder, 43
full-arm sphnt, 40
thoracobrachial sprea, 56

Vertebral column, immobilization of cervi-
cal spine, 92
immobzlizanon of dorsal and lumbar
spine, 99

Wadding, sheet, 3, 7
Water, excess removed from plaster band-

age, 8, 9
Wedging m cast, for correction of mnor
angulation, 21, 22
Window edema, 22
Windows in casts for dresstngs, 22 *
for relief of pressure, 14
Wire for sphints and casts, 3









