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Foreword.

The author of this timely series, A. Mackenzie Forbes,
MD, CM., is a Fellow of the American College of
Surgeons; a member of the American Orthopaedic
Society; lecturer in orthopaedic surgery, McGill Uni-
versity, Montreal; orthopaedic surgeon, Montreal Gen-
eral Hospital, and surgeost, Children’s Memorial Hos-
pital, Montreal.

Dy, Forbes is a lieutenant-colonel in the Canadian
Army Medical Corps. He went to France with the
First Canadian Contingent, serving in Number One
Canadian General Hospital, Canadian Expeditionary
Force Oversecs, for sixteen months, when he was re-
called by the Canadian Government for work in
Canada.

Being early on tne ground, and in touch with the
work through the entive war, especially with the tm-
portant recomstruction work being done in Conada, Dr.
Forbes, is, as few surgeons in the United States are,
position to spcak from a wide rangce of experience. His
message in this series is earncstly commended o tke
serious attention of the American . "dical profession.
—Editor.
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Reconstructive Surgery in Peace
based on

Orthopaedic Surgery n War.

Introduction

REPORT of an address made by the Director

of Orthopaedics in the service of the Govern-
ment of the United States has recently been pub-
lished. Ile says: “About 75 or 80 per cent. of
those who came back from the front proved to be
cases which nceded some kind of surgical repair,
the bringing back to a condition of efficiency, which
came under the head of orthopaedic surgery.

“Sir Alfred Keogh says that if it were not for
the repair work England would have six hundred
thousend cripples, and thst is enough to wreck an
army.

“The plan made by the Surgeon General of the
United States Army is that the orthopzedic surgeon
shall take charge of the cases wuich are to be
orthopaedic as near to the time of the injury as pos-
sible and that care should be maintained throughout
until the man was sent back home or was returned
to the line.”™*

In the discussion which followed, the question
naturally arose. “What are orthopedic surgeons, and
who is qualified to do orthopedic surgery?’ Ortho-
pedic surgery is simply reconstructive surgery and
other things being equal, those most capable of re-
constructing the injured framework of the humar
body are these who have devoted the most time to
the study of reconstruction. Now there are many
American so-called general surgeons whose fame has
been earned not by their devction to the problems
of abdominal or cerebral surgery, but by their labors
in the field of reconstructive surgery. It is need-

® Imcrican Journal Orthopaedic Surgery, December, 1917.




6 Orthopaedic Surgery m War

less to say that the more thoroughly the problems
of reconstruction have occupied theee surgeons, the
more likely they are to be efficient in the care of
the wounded.

Sargical Recemstraction.

No one would suggest that none but declared
orthopaedic surgeons are capable of undertaking this
reconstructive work, but the hypothesis that the
more reconstructive work done, the more efficient the
surgeon, naturally draws attention to the training
along these lines of the American urthopaedie sur-
geon, and suggests his place of usefulness in the
field of reconstruction.

To some it may be a matter of surprise that 1
should claim so great a breadth for orthopaedic sur-
gery, but to those who are conversant with the
works of such surgeons as Sir Robert Jones, of
Liverpool; Whitman, of New York, and the late
Gwilym Davis, of Philadelphia, my claims will not
come as a surprise. Again, the very word orthopaedic
is derived from the two Greek words, orthos and
pais, which transiated literally would mean a straight
child, Thus the business of orthopaedic surgeons is to
make straight people by combating deformity either
threatened or existing and, practically, orthopaedic
surgery may be defined as “the surgery of the frame-
work of the human body,” in contradistinction to
abdominal surgery, gemito-urinary surgery, cranial
surgery, thoracic surgery or the surgery of any other
special part.

The Scepe of Orthepaedic Sargery.

Both the British and the Canadian Army medical
corps have defined the scope of orthopedic surgery
as applied to their respective armies. As this paper
is to be devoted to the treatment of the lesions and
wounds of soldiers, I shall accept their classifica-
tion as the basis on which this branch of surgery
will be briefly discussed.

I will then ask the reader to consider the follow-
ing lesions: (1) The result of gun-shot wounds and
other violent injuries to joints, such as fractures
into and about joints, fracture-dislocations, infec-
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tions, etc.; (2) disabilities of the feet; (3) malunxted
and unumted fractures; (4) injuries to ligaments,
muscles and tendons; (5) cases requiring tendon
transplantation or other measures for irreparable de-
struction of nerves; (6) nerve injuries complicated
by fractures or stiffness of joints; (7) certain cor:
plicated gun-shot injuries to joints; (8) cases re-
quiring surgical appliances.

As I have neither the time nor the inciination to
fully describe all subjects which have been studied
by orthopedic surgeons, may I ask the indulgence
of my readers if I discuss principally some points
taken from a mass of material collected in the prep-
aration of three addreeses on this subject delivered
by me within the past year and a half, which mate-
rial has been revised as far as possible to the pres-
ent date* Much that might be said will be left
unsaid, but it is my sincere hope that something of
what I have to say may prove of service in helping
our wounded, and that although I am at present
deprived of the honor of individual service I may
yet be of some assistance in this way.

Infections.

Because of his training in the treatment of path-
ological conditions and deformities of the bony
framework of the human body, the orthopedic sur-
geon may be usefully employed in any position from
and including a casualty clearing station to a base
hospital in England or America.

In dealing with wounds in hospitals in France
our first aim is to save the soldier’s life and the
second is to save the part affected, the two greatest
dangers to both being infection and secondary
beemorrhage.

Amputations are recommended usuglly only when
they are necessary to save lives threatened by infec-

* Addresses delivered at:

(1) The Annual Meeting, Nova Scotia Medical Society,
June, 1917.

(2) The Annual Mecting, Medical Socicty of the State of
Vermont, October, 1917,

(3) The Annual Mceting, Lake Keuka Medical and Swrgi-
cal Association, July, 1918,
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tion. In the majority of such cases it is unufo to
perform the ordinary classical operations.}

The saving of limbs in which there are compound
fractures with coincident infections demands not
only the employment of the most modern methods
but the most careful immobilization by appliances
of such character that it is possible not only to
dress the wounds, but, if necessary, to syrmge or
irrigate the infected channels. For such, in many
patients in my service, plaster of Paris has been
used. This dressing, when properly applied, is most
satisfactory, especially if it be fenestrated, for drain-
age, lavage and dressings. The windows for such
purposes, cut in a plaster cast, are carefully swabbed
with melted paraffin before each dressing. This is sp-
plied over absorbent cotton and it fills the inter-
stices between the plaster and skin as well as be-
tween the layers of plaster. Of course, there are
many objections to the use of plaster of Paris, espe-
cially near the front line. These have been epitom-
ized by MnJor L. W. MacNutt, who was associated
with me in army medical work in France.}

Prinery and Delayed Primary Seture.

Baer, the associate profeasor of clinical orthopasedic
surgery of Johns Hopkins, Baltimore, has drawn
our attention to the all-important subject of primary
and delayed primary suture i1 the treatment of war
fractures. (American Journa. of Orthopaedic Swr-
gery, August, 1918). He says.

“The treatment of fractures ‘rom battle casual-
ties is for the most part the treatment of soft- -part
wounds, plus the added difficulties which the injur-
ies to bony tissue involve.

“To understand, therefore, the treatment of frae-

1See Amputations and Amputation Stumps.

$Objections to Plaster in Camlty Clearing Stations.

"(1) Rush during s ‘stew.’

Necessity for rapid evacuation
"(3) thmly to m infection, wh.ch makes many

large f rations
“(4) Lﬂmlihood of aurTeona at the base being unwill-
ing to assume responsibi Ity for pmlon‘ed stay, without
uoln‘ the condition of entire Pressure poinu as
ell as infectfon.”
"(5) Dafficulty in urcful observation of cases during transit
from C. C. S. to Base.”
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Primary and Delayed Primary Suture 9
tures, one must thoroughly appreciate the changes
which have been made in the treatment of wounds
of the soft parta.

“All battle casualties are to be considered as in-
fected.

“It is necessary to remove all projectiles, clothing,
devitalized tissue, as early as possible, at least before
the twelfth hour after injury.

“These wounds can then be considered as aseptic
in character and a primary suture made, thus con-
verting compound fractures into simple fractures,
and appropriate treatment for these simple fractures
thereupon instituted.

“What a marvelous and astounding change is this
in the applxcatlon of surgical principles since that
fatal day in August, 1914. One cannot but stand
in awe and wonder at the results which have been
sthieved, as he compares the present with the pest:
pus, with a clean lineal scar; continued pain caused
by the packing of gauze and constant irrigation,
with the peace of being left alone; the long and
often painful processes in the restoration to func-
tion, with function restored almost voluntarily and
swiftly; weeks and months of treatment, with re-
covery in a comparatively short time.

“How have these things come about?! By the
formation of a trust, a trust composed of the sur-
geon, the bacteriologist and the radiologist, all work-
ing harmoniously and constantly together.

X-Rey.

“Every battle casualty is radiographed immedi-
ately on its entrance to the hospitnl, and, generally,
while en route to the operating room. A definite
deacription of the fracture is given, and, if a pro-
jectile is present, its exact location is made, generally
by means of fluoroscopy. These localizationd are
generally indicated on the surface by two markings,
and the distance and direction from each marking
is stated. Bacteriology.

“The bacteriologist determines for us the type of
organism present in the wound. Ninety per cemt.
of all these wounds are found to be infected by one
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or more oiganisms. Here we have both aercbes and
ansercbes; the types most commonly found are the
lhpb:loeoems, the streptococcus, the pneumocoocus,
the colon group and the organisms producing gas
gangrene. We have learned from these bacteriologi-
cal studies just what course we may pursus in our
operative treatment; just what conditions will pre-
vent a suocessful primary closure; when it will be
necessary to immediately open a wound ordinarily
closed; what the indications are for a secondary
clo-mmdhowsoon it may be done (Carrel).
Primary Setures.

“Primary suture is the method of selection, when
this can be done. Experience has shown that pri-
mary suture may be successfully performed in 80 to
95 per ocent. of the cases.

Technigae of Primary Saiure.

“Disinfection of skin, with iodine, scap, water and
a scrubbing, or other methods. Removal of skin
edges together with the tract made by the projectile.
Removal of all projectiles and of all devitalized
tissue. The performance of complete hemostasis.
The accurate approximation of skin edge without
tension.

“The time to operate is generally regarded as be-
ing within the first twelve hours.

“Jt has been said that 10 per cent. of battle cas-
ualties, even wheu they have arrived at the hospital
within the first twelve hours, cannot be primarily
closed, and mainly for the following reasons: Cases
where the shock is 80 grest that the patients cannot
stand the operation within the first twelve hours;
deep wounds, where the complete excision of all
devitalized tissue is uncertain or impossible; wounds,
where no X-ray being present, the projectile can-
not be extracted ; wounds whare the loes of substance
i8 80 great that complete closure is impossible, etc.
It has been shown that sbout 5 to 10 per cent. of
the primary sutures are not successful, and this is
due mainly to streptococcus.

“In sn evacuation hospital, all wounds which are
received within the proper time after injury, and

. .
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which are applicable to primary suture, are closed
by this method. At the same time, cultures of the
wounds are taken., The wounds that must be opened
immediately on the bacteriological report are those
primarily infected with the vi—ulent types of strep-
tocoeci.

“The virulent streptococci, generally by them-
selves, and always when associated with other or-
ganisms, such as streptococcus, enterococcus, the gas
gangrene group, etc., demand immediate opening of
the primary suture.

Delayed Primary Suiuve.

“The delayed primary suture is the method of
wound closure which has been adopted in all those
cases where primary suture would have been done
except for circumstances, generally of military char-
acter, which made it inadvisable. The technique of
delayed primary suture is exactly that of primary
suture, except that the skin is not closed, and a dry,
sterile dressing is placed over the wound. The skin
edge is brought together from three to eleven days
later.

“The hospital at the front can generally keep, in
times of stress, only 20 per cent. of its beds per-
manently filled. All primary sutures should be
kept at the place of operation for at least ten days,
80 that the wound may be watched and not subjected
to the traumatismm of transportation. Therefore,
where cases must be removed immediately, within
8ix or seven hours after operation, del.yed primary
suture takes the place of primary suture.

“This method of procedure has been found emi-
nently successful. The delayed primary sutures
are sent to the rear within six or seven hours after
the initial operation, and are closed preferably on
the second, third, or fourth day.

Fractares.

“The particular object of this paper is to bring
before you the necessity for the early treatmemt of
bone injuries, by primary or delayed primary suture,
for this is the keynote to the successful handling of
war fractures. To change an infecied compound
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fracture into an aseptic, simple fracturs at the out-
set is to do away with the greatest difficulties which
are found in the treatment of war fracture:—(The
Editor.)

“In the statistics given by Lemetre, in a series of
421 compound fractures of all bones (a list of which
were added in the paper), among which there are
51 compound fractures of the humerus and 26 com-
pound fractures of the femur, the moet difficult of
all war wounds to treat and the ones which have
formerly given the highest mortality, there is a com-
plete cure with a simple fracture of 91 per cent. and,
if woe add the partial failures, which do not affect
the treatment of thn fractures, we have 97 per cent.
of cures—better than that ior soft-part wounds.

“All compound fractures must be operated upon
by the technique of primary or delayed primary su-
ture, within eight or ten hours of the casuality.
Thus the problem is one of the treatment of the
simple fracture.

“The transportation of the wounded must be ac-
complished with this end in view. Hospitals of
sufficient size must be located in the zone of the
advance, near enough to make this transportation
possible.

“Each hospital must be sufficiently staffed with
surgeons of sufficient skill, with a bacteriologist and
radiologist, in constant consultation for the proper
carrying out of thia technique.”

If British and American army surgeons can equal
or even approximate the results published by our
French Allies, then indeed shall we be able to say
with Baer, “What a marvelous and astounding
change is this in the application of surgical prin-
ciples since that fatal day in August, 1914. One
cannot but stand in awe aad wonder at the results
which have been achieved.”™
T ®The surgical principles involved in th: “primary asd
T e ive o broader aahication. “Liafor LW,
MacNutt, who has bad a considerable practical cxperience in
a casualty clearing station at “the fromt,” sways, in speakiag
of the closure of wounded joints:

“The question of drainage of a joint is open to discussion.
Personally I doubt if it should ever be necessary, except, per-

haps, in late cases. I did between fifty and sixty joints at
s C. C. S. and did not drain any except ome hip-joint.”
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Vielent Injuries to Joints,

Fractures in and about Joints, Infections, etc.

In the hospitals at the base, with care and the
passage of time, infection has not the same terrors
as at the front, but new problems present themselves,
not so much in the field of preventive surgery us ic
the field of reconstructive surgery. Studying this
latter field will necessitate first the study of lesions
of the larger joints.

CHAPTER I

Major Injuries About the H:’p

OME of the most serious injuries seen in the

war are those about the hip-joint, not only be-
cause of the possibility of future impairment of the
joint, but because of the great mortality associated
with such,

My friend and late associate in army medical
work in France, Major L. W. MacNutt, speaking cf
these wounds seen in a Casualty Clearing Station,
says that the majority of hip-joint wounds with
fracture do not reach a C. C. S. Those who do
are extremely liable to a gas infection. When cases
reach a C. C. S. within a few hours there is a rea-
sonable chance of saving the limb; but these cases
usually arrive late, miniraizing chances of both life
and limb. It is difficilt to completely excise a
wound about the hip-jeint, and uuless this can be
done success will be rare by irrigstion and drainage.

On the lines of communicauion and at Base Hos-
pitals conditions are somewhat different.

In early injuries the problem is to save life and
limb. The hope of saving the latter must not allow
of persistence in conservative treatment when life
is threatened.

The cleaning of such wounds must not be neg-
lected. In the early days of the war many surgeons
were inclined to remove too many bony fragments
in their endeavor to secure drainage. This must
be guarded against.
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Immebilization.

The difficulties of immobilization in injuries about
the hip in warfare are very great. This difficulty
is especially apparent if there be a compound frac-
ture which is, unfortunately, usually the case. The
abduction frame deecribed by Sir Robert Jones is
often used and in early cases is superior to all forms
of treatment, with one notable exception, vis., a
plaster of Paris spica.t

I still maintain that in spite of the objections
raised by Major MacNutt, if it were possible to
have a Hawley table or even a simple form of sacral
support in each Casualty Clearing Station, and to
put patients suffering from such lesion into a plaster
spica immediately after the wound had been cleaned
and drained, and if it were possible to maintain
these patients in such immobilization under con-
stant and skilled supervision many lives and limbs
would be saved.

The objections against the use of plaster in a
Casualty Clearing Station have been epitomized by
Major MacNutt, as quoted in the “Introduction.”

Other splints may be more suitable, if at a later
date such treatment as that of Carrell and Dakin is
indicated, but we do not sufficiently appreciate the
benefits derivable from treatment in plaster of Paris.

Tmmobilization is as necessary for the safety of
the patient as is relief from infection. The most
difficult foyrm of treatment is often, in this fracture,
the most satisfactory; thus the fenestrated plaster
of Paris spica is recommended. Such a plaster cast,
if carefully applied, and if it reackes from the nip-
ple to the toes of the injured side will assure perfect
rest and ample opportunity for cleansing the wound
by irrigation or the syringe. In such plaster splint
the bed-pan may be used and the patient transported
any distance in comparative comfort. Plaster of
Paris will help to save both life and limb, but it
must be properly applied by one who is willing to
“YDenis W. Crile has suggested ¢ modification of the Thomas
Hip Splint for this class of patients. Whether it will prove to
be simple enough, and easily adjustable enongh for use at the

frs;mtS time only will tell. (See Britisk Medical Journel, Avril.
1918.
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remove it (if there is any suggestion that some

untoward change or affection is taking place under-

neath the plaster), thus sacrificing much lsbor.
Tracsperting the Patient.

Major MacNutt recommends the following as the
simplest method for the transportation of a patient
suffering from a fracture of the upper part of the
femur:

The patient is placed in a Jones abduction frame
with a sliding foot piece. His broken extremity is
placed in the attitude of rest, vis., a position of rota-
tion only slightly external to the mid-point between
internal and external rotation. It is unnecessary
in most patients to remove the boot, either a spike
may be driven through the beel or a figure-of-eight
bandage may be applied fore and aft over the boot
and fixed for extension and immobilization to the
end of the splint. The patient will travel almost
any distance in comfort when so treated.

The following is another rapid method of fixation,
and one especially suited for the transportation of
those suffering from fracture of the middle and
lower thirds of the femur: The Thomas splint is
bent about one inch abovs knee, so that when bot-
tom of ring and tip rest on floor, the upper bars
(ring to knee) lie parallel with the floor. A sup-
porting flannel bandage should be placed above
upper end of lower fragment (fixation). Ome of
main objects in this method is to restore the
femoral arch or crown. The splint tip may then
be fixed to foot of bed, elevated abeut 12 inches,
and extension accomplished by gravity. When this
is employed with the usual fixction at the site of
fracture, extension, and a supporting hammock of
flannel bandage placed beneath the femoral frag-
ment, its upper part will act as a splint to the
fractured femur, and its lower part as a pedestal
for the splint proper, to assure the maintenance of
s proper relationship between the thigh and the
splint, Pasition of Electien.

The position of election in the hip is of impor-
tance, as it is in all other joints which are injured
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and lisble to become ankylosed.

In lesions in which ankylosis can be expected,
and irdeed in all lesions except typical fractures
of the neck, the limb should be fixed in a position
of slight abduction to guard against threatened ad-
duction without either flexion or extension because,
whilst the tendency is to see flexion, this in slight
degree is not disadvantageous. The foot placed
mid-way between external and internal rotation
should be supported in plaster.

In this, experience has made me differ with Sir
Robert Jones, who says ankylosis should be encour-
aged, in a position of very slight abduction, with
thigh extended, and very slight outward rotation.

Simple Fracture of the Neck of the Femmmy.

Forbes (Am. Jr. Orth. Surg., 1909) : In studying
disabilities about the hip the subject of fracture
must first engage our attention. Compound and in-
fected fractures rarely admit of classical treatment
and are dealt with elsewhere in this chapter, but in
order to attempt to complete a study of war lesions
where suppurating wounds, =lthough predominat-
ing, are not alone, simple fractures must be con-
sidered.

I think that it is generally conceded now that
non-union which was in the past the end result of
the majority of so-called intra-capsular, or medial
fractures, was due in the past to imperfect re-posi-
tion of the fractured ends.

The principal causes of deformity at the seat of
fracture were: (1) external rotation of the distal
fragment, with a protrusion forward of its broken
extremity (caused by the external rotation of the
leg); (2) an indrawing of the upper extremity of
the femur caused by a spasm of the rotators; also
(3) elevation of the distal or femoral fragment.

The anatomical principles for the opposing of the
two fragments were first demonstrated by an Ameri-
can, Professor T. J. Maxwell.* His method and
that of Whitman, of New York, which is known as
the abduction method, are the two best methods for
'Onm,n.mrmm Gasette, 1907; Ochsner, Annals of Swr
gery, 1904,

——



Abduction Treatment 17

the treatment of such fractures. In war surgery
the latter is the most practical method. I will,
therefore, describe it briefly.

Abdaction Trestment of Fractare of the Neck of the Femar.t

In complete fractures of the neck of the femur
the affected limb is usually shortenad, somewhat
flexed, rotated outwards and often slightly abducted,
thus the outer fragment is turned forward, dis-
pleced upwards and usually lies on a lower plane
than the head.

As one has no control over the inner fragment,
contact can ba secured only by adjusting the outer
fragment to it. This is accomplished as follows:

“The patient having been anesthetized is placed
upon the back, the shoulders and head supported
by a box of sufficient size, about seven inches in
height, the pelvis resting on a sacral support, pro-
vided preferably with a perineal bar for fixation of
the trunk, both extended limbs being held by as-
sistants. That on the sound side is then abducted
to the normal limit to demonstrate the normal range
and to fix the pelvis. That on the injured side is
then under traction slowly abducted and rotated in-
ward, the surgeon supporting the joint with his
hands and pressing the trochanter gently down-
ward. The limitation of abduction, caused by con-
tact of the deformed neck of the upper border of
the acetabulum, is recognized, but it is easily over-
come. When the limit of normal abduction is
reached it may be inferred that the proper relation
between the neck and the shaft of the femur has
been restored. The limb in this attitude of com-
plete extension, abduction and slight inward rota-
tion is then securely fixed by a long plaster spica.
It may be noted that this method of reducing the
deformity by abduction followed by the immediate
application of support hardly corresponds to what

tReferences: Royal Whitman, of New York;

(1) Amnels of Swrgery, 1900;

(2) Medical Record, 1904;

(3) Lemcet, 1913;

(4) Swrgery, Gymecology emd Obstetrics, 1916;

(3) Awnels of Swrgery, 1916;
(6) Beston Medicol ond Swrgicel Jowrnel, 1916-1917,
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is known as the ‘breaking up of an impaction.’ Far
from endangering union it should faver it by actu-
ally apposing the fractured surface.

“If the fracture is complete the same treatment is
adopted with the following modification: The pe-
tient lying in the position described, the disabled
member is first flexed to disengage folds of capsule
that may have fallen between the fragments. It is
then extended and rotated inward to the normal at-
titude, and under traction and counter-traction the
shortening is completely overcome, as demonstrated
by messurement. The sound limb is then abducted
to the limit to demonstrate the normal individual
range and to fix the pelvin. The limb on the in-
jured side is then slowly abducted by the asssitant
while the surgeon supporting the joint pushes the
thigh upward from beneath to force the two frag-
ments against the anterior part of the capsule.
When the limit of abduction has been reached the
capeule will be tense, thus directing the fragments,
now in a horizontal plane and end to end, toward
one another and finally forcing the contact. If the
fracture is near the head, the outer fragmemt may
be inserted beneath the acetabular rim. If at the
base, the trochanter under ordinary conditions will
be appoeed to the side of the pelvis, thus preventing
upward displacement. Furthermore, the muscles
whose contraction favors deformity, will be com-
pletely relaxed, or so changed in direction that dis-
placement from this source is impoesible. The frac-
ture i as if it were locked by internal splinting and
it is only necessary to hold the limb in the attitude
of complete abduction and complete hyper-extension
by a plaster spica. This, being an independent
splint, permits frequent changes of attitude, even
turning the patient to the ventral attitunde to rest
the back.

“In the treatment of elderly subjects it is well
to raise the head of the bed from one to two feet
to lessen the danger of hypostatic congestion of the
lungs and to increase the blood supply at the seat
of injury. Repair is very slow and weight must
not be borne for many months. In the after-treat-

>
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ment the support of a modified hip splint is desir-
able, and functional recovery will be hastened by
massage and by appropriate active and pessive ex-
ercises of which by far the most important is to
draw the limb at intervals to the complete limit of
abduction.

“One often encounters cases in which the disabil-
nafromfractureofthonoekoftho urpm
even though union has taken phoo. This
gmtpurttoadductiou,vh:d: mduoodprimni)y
by depression of the neck of the funurandl.:yﬂn-

force under anesthesia. The limb is then fixed for
a time in the degree of abduction that the defor-
mity permits. If, as is often the case, the fracture
has failed to unite and the opem operation is im-
practicable, the upper extremity of the femnur may
be forced forward beneath the antero-superior spine
and the limb may be fixed in an attitude of abduo-
tion and extemsion by a short spica, as originally
suggested by Lorenz. (Whitman, Orfhopaedic Swr-
gery, Fifth edition.)

The Operative Trestment of Frocture of the Neck of the Femar.

Probably the first published case of open opers-
tion for simple fracture of the femoral neck was
that of the late Gwilym G. Davis in the Annals of
Surgery of 1905. There, screwing the fragments
together was advocated in receni fractures. Da
Costa is on record as having advocated fixation in
recend fractures, about the same time. In 1908, be-
fore the American Orthopaedic Association, Davis
advocated freshening the edges through an anterior
wound in cases of ununited fractures (Davis, per-
sonal communication).

Operations, however, for ununited fractures had
frequently been performed much earlier than this.
Gillette published a case in 1898 where he umited
head to neck by means of an ivory peg. Sayre had
previously employed a gimlet for the same purpose.
Whitman and many other orthopaedic surgeons have
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made practice of similar or nearly similar proceed-
ings. In 1915 Albee first suggested the bone graft
peg in the treatment of fracture of the neck of the
femur. (Annals of Surgery, July, 1915.)

The Operetive Treaiment of Recent and Usunited Fracture
of the Neck of the Femar.

Albee, of New York, has recently published an
article on this subject.* In this he stated that it is
his “uniform practice to insert the bone graft peg
in every operable case in which the fragments are
loose or unimpacted.”

As a reason for this practice he quotes the Brit-
ish Fracture Committee as having stated that good
results have hitherto been obtained in only 23 to 28
per cent. of all fractures of the neck of the femur,
under all forms of treatment; but to my mind this
unanalyzed statement is not sufficient to justify
such radical procedure as operation. If Whitman’s
results showed only 28 per cent. of serviceable union
in cases in which no operation had been performed I
would willingly agree to Albee’s suggestiors. I
would willingly agree that treatment by all non-
operative methods was a failure, but Whitman bas
done much better than is suggested in the above
figures. Under these circumstances should it be
our “uniform practice” to insert the bone graft peg
in every operable case in which the fragments are
loose cv urimpacted? Would it not be better judg-
ment for surgeons to improve their non-operative
technique in the treatment of this fracture instead
of adopting the system of performing an unneces-
sary operation in many cases which under suitable
non-operative treatment in skilled hands yields, as
Whitman claims, good results?

At the same time there are some patients in whom
operative treatment, in recent cases, may be indi-
cated. Again, there are many cases of ununited
fracture of the femoral neck which demand open
operation. For these cases, then, it will be well to
study Albee’s technique which, at least theoretically,

*Amsricon Journal of Orthopeedic Surgery, August, 1918,
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is tha most perfect available, and which under the
skilled hands of Albee has yielded excellent results.
The Opevation.

The operation is performed on a Hawley table
or in war surgery some modification of it may be
used. Albee reaches the point of frasture by an
incision beginning at the anterior superior iliac
spine, curving downwards to terminate at a point
three to five inches below at the inner border of the
sartorius. This muscle and the rectus are re-
tracted outwards. The ilio-psoas is retracted in-
wards. The fracture is exposed. All foreign mat-
ter is removed from between the opposing frag-
ments. These latter are freshened by means of a
curette. Good apposition is now assured by trac-
tion and abduction, combined with manual pres-
sure, through the incision.

A second incision is mow made over and just
below the great trochanter, which is thus exposed.
With a gimlet the proper direction for the motor
saw is determined by trial. Albee accentuates the
fact that the drill should exactly follow the double
inclination of the femoral neck, 4. e., upward and
forward. When the gimlet is withdrawn the half-
inch motor drill is carefully inserted and pushed
through the distal fragment until the burr end of
the dnlil appears between the fragments. By read-
ing the depth to which the drill has been inserted
and comparing this with the distance already cal-
culated as necessary by means of a skiagram, and
now confirmed by observation, the surgeon can de-
cide on the distance to which it will be wise to
insert the graft into the ecapital fragment. The
drill is now disengaged from the motor and left
tn situ, thus, in the meantime, preventing any pos-
sible displacement of the fragments.

A sufficient portion of the crest of the shin is
now excised. The cross section of this should be
large enough to be shaped into a peg for insertion
into the drill hole now completed. The dowel-cutter
for the preparation of this peg should be of at least
three-eighths inch in diameter.
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The graft having besn secured from the tibia and
converted into a peg, this should be sharpened for
M‘imchm' into the canal prepared in the femoral

Because the drill used in the femoral neck and
the dowel-cutter used for preparation of the peg are
complementary, the peg should fit into the cansal
prepared for it as accurately as does a ground glass
stopper into a bottle. The peg or graft is driven

Before closing the anterior wound fragments from
the incised tibia are placed between the opposing
fragments of the femoral neck and maintained or
stabilized there by gentle impaction on the great
trochanter.

This extremity is then secured in & long plaster
of Puris spica extending from the toes to the axills.
This spica should maintain the extremity in such
position as was found to be most favorable at the
time of operation.

Woeight-bearing should not be allowed inside of
six months.

In closing this description it is well to point out
that Albee sometimes acCvises removal of the femoral
head, in cases of old ununited fracture where the
fracture has occurred near the heed and where there
is considerable rarefaction and disintegration of it.
Here he inserts the great trochanter into the
acetabulum, as was done by Sir Robert Jones and
is described in the article under the hesding of
“Pseudo-Arthrosis of the Hip.” *

All the procedures described are of real value in
dealing with ununited fractures about the hip, and
further, as it has been said, there may be some
cases of recent fracture where similar operative
treatment is indicated.

Balunien.

Stiffness of the hip associated with limitation of
sbduction and extemsion, oftem accompanied by
ostecarthritic changes in the hip joint, is frequently
the sequel of malunion in this region. It is because
*Britich Modicel Journel, 1998,
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of this the position of election as chosen by Sir
Robert Jones is & position of slight abduction, ex-
tension and external rotation. (Brifish Medical
Journal, 1916.) Plod-Joint

The hip is the only joint where a flail-joint is to
be preferred to an ankylosis purchased by the risks
sttending operative procedures. With suitable sup-
port a flail-hip can be made a useful joint.

There are certain operations, such as that of
Albee, which aim at causing an ankylosis of this
joint._ In my opinion they can be useful only in
selected cases because while a flail-like condition of
the hip is not disadvantageous, fixation of the hip
eerhinlyumgm;dimfort.

Excisisn of the Ip.

This was considered at one time to be a most
dangerous and unsatisfactory operative procedure.
It was considered primarily so because of the dan-
ger of shock at the time of the operation, and sec-
ondarily so because of the possibility of the neck
of the femur slipping over the acetabuiar ridge after
the removal of the femoral head, causing both lack
of stability and pain on weight-bearing.

I think that the possibilities of shock at the time
of the operative procedures have been to a great
extent eliminated by more modern

In 1913 I reported an operation which could be
performed both rapidly, efficiently and without

The skin incisions which are used are those rec-
ommmdedbanckau,ofBoston. They extend
(2) from the anterior superior spine poeteriorly to
the superior extremity of the great trochanter; (b)
downwards over the great trochanter and femur for
three inches; (¢) from the junction of (a) and (b),
in a direction posteriorly, for two or three inches.

These flaps having bee. reflected, the great
trochanter is exposed. It is then removed by means
of a chisel by an incision directed upward, the
muscles attached to it being left #n situ, a3 was done
by Sir Robert Jones in his operation for arthroplasty
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some years ago. (Vide Brit. Med. J1, Feb., 1908.)
This exposes the neck of the femur. The head is
then brought into view by rapidly and strongly re-
tracting the adjacent muscles. The capsule is
opened. Into this opening is inserted a spoon-
shaped instrument described as an evulsor in the
original description of this procedure, and when
these sre not available a raspatory or other blunt
instrument will do almost as well. By insinuating
this around the femoral head the capsule is not only
easily detached but the head of the bone can be
rapidly pried out of the acetabulum.

The head is then easily removed by means of a
Qigli chain saw or chisel, care being taken to pre-
serve as much of the neck as possible. The neck
is then returned into the acetabular cavity. The
capsule and deeper tissues are then united to as
great an extent as possible about it. The great
trochanter is pegged to the femur in its original
position. The wound is closed without drainage and
the extremity encased in plaster of Paris in a posi-
tion of as great abduction as possible.

In my estimation the dangers of the femoral neck
alipping vpwards on weight-bearing are to a great
extent eliminrted by the last procedures suggested.
Albee, some years ago, suggested a procedure to im-
mobilize the hip by an excision of a part of both
femoral head and acetsbulum. I am inclined to
think that movement, even if limited movement, may
be secured by the procedure I have described; and
a8 Albee’s procedure does nothing but immobilize,
it is questionable whether it is to be considered in
war surgery except in cases where stability, and
especially stability for the relief of pain, are to be
desired. In Albee’s operation the length of time
necessitated for the carrying out of the technique
will often militate against its usefulness, whereas
an excision as described, if combined with the inser-
tion of a cap or cowl of pig’s bladder, as described by
Baer, of Baltimore, to cover the cut surfaces of the
femoral neck, may often prove satisfactory.
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Sir Robert Jomes' Pseude-Arthrosis of the Hip.*

This writer has been accustomed to exsect the
head of the femur to assure a new hip joint in osteo-
arthritis, a condition very similar in its deforming
influences to malunited fracture.

His operation consists in removing a slice of the
great trochanter, chiseling through the neck and
screwing the separated portion of the trochanter to
the proximal end of the neck in order to avoid union
of the fragments.

A longitudinel incision is made about six inches
in length with the upper border of the trochanter
as its centre.

An incision is made across tha base of the tro-
chanter just below the insertion of the gluteal mus-
cles.

A glice of the trochanter from this point to its
junction with the neck above is sawn or separated
by a very wide osteotome and retracted upwards.
The capsule is now opened and the head separated
from the neck with an osteotome or saw.

Extension is next put on the femur and the tro-
chanter with its muscles attached is screwed on to
the head of the femur, which remains in the aceta-
bulum.

Deep and superficial sutures complete the opera-
tion.

© Britich Medical Journsl, 1908.
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CHAPTER II.

The Knee.

Compound Fractures Implicating, and Injuries
Penetrating Into, the Knee-Joint.

N DEALING WITH injuriee to the knee-joint
it must be realized that they present one of the
most serious problems of surgery. If this joint is
penetrated by infective material, and especially if,
added to this, there is an injury to either of the
great bones forming the joint, life is endangered.
Treatment of such wounds demands therefore the
greatest care. Whilst endeavoring to save the joint,
we should always bear in mind the fact that it
may be easier to seve the limb than the life. Many
sarious injuries to the knee-joint are followed by
limitation of movement, if not by ankylosis, which
latter canses the greatest incuonvenience. Until re-
cently it was well to consider whether it was worth
while attempting to save a leg in which ankylosis
at the knee was the best we could hope for, if this
attempt was to be made at the risk of the patient’s
life. This was especislly so because we knew that
amputation about the lower third of the femur
allows of the use of an artificial limb with a knee-
joint, and that this limb is often superior to a
natural limb with an ankylosed knee.
Improvement in Results.

Fortunately, however, our methods have changed
dnﬁngtbomsteightemmonthatotwym The
follewing has been reported in a peraonnl communi-
cation by Major L. W. MacNutt; it is of such great
mpornneemahowmgthenmdofmodernm
surgery und the improvement in results over the
early war methods that I will quote it almost ver-
batim:

“In a series of thirty-eight knee mmu treated
at a casualty clearing station, which included
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penetrating and perforating wounds with and with-
out fracture, I always excised all badly damaged
tissue, removed all emall and detached dirty bone
fragments, and cleansed and replaced others. I re-
moved the foreign body when present. Thoroughly
irrigated with hot saline; then dried out- the cavily
with gauze swabs which had been wrung out of
ether. Olosed the wound completely in layers, and
applied a dry dressing.

“In all cases, where possible, the fracture when
intra-capsalar was made extra-capsular by suture of
the synovial membrane below the fracture. In two
cases the supra-patellar bursa had to be brought
down to form a new synovial membrans for the
joint.

“The limb _was pui up in a bent Thomas splmt,

surfaces apart snd the action of gravity, as well,
assists extension. In several very severe fractures
thefootoftbebedwaselmtedtoprodncemore

“In this series of thirty-eight patients two re-
quired amputation through the lower third of the
thigh; one of them died of “Bipp” poisoning. All
the others healed by primary union, except a few
where owing to the loss of large aress of skin and
subcutaneous tissue it was imposesible to close them.,
These healed primarily with granulations over the

® “ think extension is better obtained by strips of gause
fastened by giue than by adbesive.

*“The limb should be well washed, not shaved, and rubbed
with alcobol, dry. The glue is spplied, best with the hand,

uauntu:e f the hai d applied and &
'g:lmv‘:nnaad;: t‘:n':'y-'b
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bared area. Two or possibly three would require
gkin grafting later. All these patients were kept
three weeks before they were evacuated to other
hospitals. In severe and badly infected, as well as
in late cases I took the extra precaution of injecting
two to four c.c. of a 2 per ceni. solution of forma-
line and glycerine, though it was always thought
that cases in which this severe treatment was not
necessary would eventually have more useful knees.
All cases were treated by evaporating lead lotion.
This was used for only twenty-four to forty-eight
hours. No drainage tubes were used, although in a
few cases a drain of three to four strands of silk
worm gut were inserted between the skin sutures
for twenty-four hours. At times when short of
Thomas splints we had to use back and side splints,
thus losing most of the possible extension. This re-
sulted in lessened joint movement. Passive move-
ment was begun at the end of two weeks.”
Inr sien for Examination of Knee

In opening a knee-joint many incisions have been
employed, usually one to surround the wound.

An incision which gives an excellent view of the
interior of the joint is vertical or slightly convex
outwards. The patella is sawn through vertically
and its margins spread apart. The periosteum is
incised to one side of the saw cut for a valve clos-
ure. (MacNutt.)

Danger of Sappuretion

The danger of suppuration in the knee seems to

lie mainly in two things: First, the difficulty of
drainage, and, secondly, the liability of the infec-
tion to spread into the synovial pouches and about
the intermuscular septa both in the thigh and in
the leg. From a mechanical point of view, thenm,
the head of the bed should be elevated in all such
cases in order to minimize the possibility of the
spreading of the infection of the thigh by gravity,
which often means the loss of our means of re-
treat by amputation through the lower third of the
femur in patients in whom our conservative position
of watchful waiting has become plainly untenable.

g
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Although the results from the closed method of
treatment given by Major MacNutt, and experi-
enced by other surgeons, are most gratifying, the
time has not yet come when we can forget omr
knowledge of drainage.

Dratnage.*

Because of the anatomical conformatnon of the
joint, surrounded as it is by muscle and tendon,
and formed by the close apposition of two of the
largest bony surfaces of the human frame, drainage
depends on the position in which bouy appcsition is
least marked, and gravity counts most. (Notes on
War Surgery, British Medical Journal, 1915-16.)

The great subcrureus bursa is well known, and
where the joint is drained it is mnever overlooked,
but this is not the case with the complicated
pouches at the back of the juint.

The knee-joint is divided into two main pouches
bebind by a septum projecting forward from its
posterior wall and formed in order from behind by
the posterior ligament, the crucial ligaments and
the ligamentum mucosum. Each of these pouches
receives the posterior protuberant extremity of the
corresponding condyle in extension. These pouches
terminate above and behind the condyles in sacs,
which are beneath the corresponding bead of the
gastrocnemius. The outer pouch also sends a
synovial prolongation along the popliteus tendon.
The usual method of draining the knee-joint by 'Y
tube passed below the patella and another passing
up into the subscrureus bursa leaves these two pos-
terior pouches untouched. The leg in such cases
is kept extended on a splint, which closes the way
to the front of the joint by a coaptation of the
bony surfaces.

When these pouches rupture from distention with
pus, their anatomical position directs the pus up
the thigh, between the hamstrings and the great
adductor, and down the calf between the gastroc-
nemius and the deep muscles.

T e (Barnard, Tke Practitioner, 1901).
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It is clear, then, that each of these pouches must
be drained by a posterior incision placed as far
back as poesible.

On the inner side, the knee being fully extended,
the protuberant extremity of the condyle is cut
down upon, and a pair of stout forceps is pushed
under the head of the gastrocnemius and with-
drawn open. A tube is then inserted. This in-
cision will be found to be between the sartorius and
gracilis tendons and usually just behind the internal
saphenous nerve.

In a similar way the outer condyle is cut upon.
The incision here passes between the biceps tendon
and the gastrocnemius and just behind the external
popliteal nerve. It is important, therefore, in both
cases to be economical in the use of the knife, and,
after the skin has been incised, to use director and
forceps to open the joint. Anatomical guides are
useless in practice, because of the inflammatory
swelling: one knows that the pouch surrounds the
prominent condyle, which can easily be felt, and
one cuts down until the cartilage of the condyle
is reached. A drainage tube should be passed
across the front of the joint beneath the patells,
and another directed up into the subcrureus bursa
from either the inner or the outer side. The dis-
charge from the anterior tubes rapidly diminishes,
and the wounds heal some time before the two
posterior incisions cease to discharge and close.
This is proof in itself that the drainage is prac-
tically as well as theoretically correct.

Some surgeons recommend that a probe or diree-
tor should be passed back from the anterior in-
cisions, and that this should be cut on in the pop-
liteal space and a tube passed through. It is only
suggested that this should be done on one side.
Until the knee-joint is disorganized and its liga-
ments softened and lengthened, this is an impossible
procedure. Not even a probe will pass between the
bony surfaces when the knee is extended, and a
tube, if it cculd be introduced, would be crushed
and flattened.
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Result of Treatment

Infections of the knee in the great majority of
cases were, under pre-war methods, followed by
ankyloses and this in the mejority of patients was
in flexion. Flexion in case of ankylosis is of ad-
vantage. 1 am perfectly aware that my great
teacher, Sir Robert Jones, considers thas the posi-
tion of election—the position to be preferred in
ankylosis—is one of full extension, but exnerience,
both in civil and military practice, has proven the
reverse to my satisfaction. Soldiers are continually
presenting themselves for pensions because of anky-
losis of the knee, and those with ankylosis in the
extended position always complain most bitterly.

When teaching my students at McGill University,
I frequently relate the story of the English surgeon
who, having excised most successfully a curate’s
knee happened to meet his patient in a tram-car
about a year later. The surgeon was struck with
the easy pesition in which the curate sat with knees
flexed and in evident comfort. Excusing himself
for his curiosity, the surgeon asked: “Are you
not the Rev. Mr. whose knee I excised last
year? If so why, the., so perfect a result? I see
you sitting here as though your knec had never
been discased and never submitted to opertaion.”
The curate replied to the great surgeon, “I owe you
an apology. I got so tired of people tripping over
my foot, that I went to a surgeon and pers
him to amputate above the kuee, and to day you see
me wearing in comfort an artificial leg.” Here was
a patient who found an ankylosed and extended
knee 8o annoying that he sacrificed his leg to get
relief.

That well-known orthopeedic aurgeon, Colonel E.
G. Brackett, who is now Director of Orthopedic
Surgery in the United States Army, wrote me a
personal communication in May, 1916, on this sub-
ject. He said: “I have been putting up the knees
at an angle of 35 degrees, this being the average
angle of election, and is apparently the most con-
venient mean angle for both walking and sitting.”
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Further, he said, “I have recently seen a man who
had an ankylosed knee at 42 degrees from an old
tumor albus of childhood. 'This man tells me he
has taken no odds from any man in his work, and
he has even been a hod-carrier.”*

I firmly believe that a position of moderate
flexion is the position of election, and holding such
belief am accustomed to put this doctrine into prac-
tice with results that have proved satisfactory to
my patients.

The reader’s attention is urged on this point,
because not many months have elapsed since I heard
a surgeon—a so-called general surgeon—who con-
sidered himself an authority in cranial surgery, in
sbdominal surgery, in thoracic surgery, and in re-
constructive (orthopedic) surgery, recommending
the excision of a moderately flexed knee in order
to get extension. In surprise I asked the reason,
and was informed that this was recommended to
insure stability. Surely, if an excision is done it
is done in the expectation of getting bony union,
and surely if bony union is secured even stability in
flexion can be assured. Is it possible that when a
surgeon feels it necessary to place an excised knee
in extension to assure stability he is acknowledging
his doubt as to his technique being sufficient to
assure bony union in flexion?

Flail-Jeoi

It is generally conceded that flail-joints are more
or less useless except in the case of the hip. The
knee as a flail-joint is useless. Flail-joints should
be stabilitzed. To do this excision must be prac-
ticed.

Excision

This subject must bring to the mind of all Cana-
dians the work of the late Professor Fenwick of
McGill University. Excision was an operation
largely practiced by him as a cure for tuberculosis
of this joint.+ He really brought the technique of

® This is important when calculating a disability in the gen-
eral labour market.

t “Excision of the Knee Joint,”” by George Egeworth
Fenwick, 1883, 7 i gew
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this operation to so great a state of perfectxon that
geemingly nothing further can be suggested to im-
prove on his procedure. He secured union and sta-
bility by adopting a curved incision through both
femur and tibia, and by the close apposition which
he assured through the perfection of the mortise
made by such form of incision.

For us who are war surgeons the simplest pro-
cedure is to be desired. To our minds good union
will secure stability. Good function of the limb
will ever be the greatly-to-be-desired goal.

The operation which 1 perform to stabilize the
knee for tuberculosis is very simple.

A horseshoe incision is made through the skin
and deep tissue to the bones. The base of this is
well above the patella and its apex, mid-way be-
tween the patella and the tibial tubercle. ‘Chis flap
which includes the patella is turned up. The artic-
ular surfaces are removed by a small coping or fret
saw. Such is purchusable for not more than £f-
teen cents. The raw surfaces are apposed in flexion
and maintained there by pegs or nails. The knee
ie secured in plaster-of-Paris for at least two
months.

The operation which I advise in war surgery
when the foregoing procedure is not applicable pe-
cause of an ankylosis due to destruction of the joint
is done through a similar incision. A linear oste-
otomy is performed through the junction of the
tibia with the femur. The incision, by its direction
through the bone, is calculated to secure both union,
through accurate apposition, and flexion at the site
of the joint, now destroyed. When the bony sur-
faces are accurately apposed they are so secured by
either bone-pegs or ordinary wire-nails, as advo-
cated, I think, by Sir Harold Stiles, of Edin-
burgh.

Fortunately for our wounded soldiers, a success-
ful excision should assure a useful limb.

Derangements

These in times of war and in times of peace are
perhaps more frequently seen in the soldier than
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in any other class. In peace and in war the soldier,
in the course both of his duties and his pleasures,
is subject to many physical injuries which in more
sedentary occupations and pursuits are rare.

The most common injury of the soldier’s knee is
sprain or rupture of the internal lateral ligament.
The second most common is dislocation of the in-
ternal semi-lunar cartilage.

Dislocation of a Semi-lanay Cartilege

In considering the subject of dislocation of a
semi-lunar cartilage the words of Colomel Olar-
ence L. Starr are worthy of note. He says: “Sixty
per cent. of cases returned from the front line with
a diagnosis of slipped or dislocated semilunar carti-
lage were wrongly diagnoeed”; also,

“For diagnosis of slipped cartilage the history
is not enough, a8 on more than one occasion it was
the writer’s experience to find a perfect history of
symptoms of slipping of the cartilage which had
been obtained by one patient from another. It was
onr plan to ‘try out’ suspicious cases of loose carti-
lages in the gymnasium, and if no locking toek
place and no synovitis followed the patients were
transferred to their reserve battalion.” (American
Joumal of Orthopaedic Surgery, July, 1918.)

The Advisabilty of Operating

The advisability of operating on a seasoned sol-
dier who becomes unfit by reason of a recurring
dislocation of a cartilage is open to debate. Is it
posaible by operation to secure his services in the
front line, or will operation improve only his poten-
tialities for service on the lines of communication
and his chance in the general labor market when
he is returned to civil life?

Operation undoubtedly will do the latter. Will it
do more! Whitman says: “In cases in which the
inconvenience is at all serious . . . removal of
the cartilage is indicated, . . . in my experi-
ence there is no operation more uniformly success-
ful than this, or in the confirmed cases more directly
indicated, since a loose cartilage is of no functional
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value but is a dangerous incumbrance.” (Medical
Record, July, 1916.)

Sir Robert Jones says: “I sirongly urge oners-
tion in those cases where a recurrent displacement
is at times followed by acute symptoms. I advise
it in all recurrent cases where a strenuous athletic
life is a means of livelihood or a physical neces-
sity.”?

“I think operation absolutely mperatxve in the
case of men who work or stand in dangerous
places.” (Clinical Journal, 1906; Annals of Sur-
gery, 1909.) And he says: “Is operative treatment
invariably successful? In the great majority of
cases a perfect recovery may be predicted: in a
certain small percentage of cases the symptoms
recur.”

Let us then consider our original questions, and
add, can recruits whose history is marred by a
recurrent dislocation be made fit for service in
the front line, and can the services of the sea-
soned soldier be assured by operation? Certainly
Sir Robert Jones and Whitman seem to have an-
swered this question in the affirmative, but I feel
sure that many medical boards are refusing can-
didates for the front line daily because of such
a history of recurrent dislocation. 1 have already
published my general protest on the subject of the
refusal of men because they were not without blem-
ish. They (the military authorities) have often
refused to accept for repair those who were easily
reparable. (American Journal Orthopaedic Surgery,
July, 1918.)
~ Those who do mnot feel that operation is justi-
fiable, either to make the recruit fit for service or
to assure the continued service of the seasoned
soldier, may rightly say that there was a strong
impression in the early years of the war that while
such operation might be advisable in ecivil practlce,
experience had not demonstrated its advisability in
military practice. With this statement I am in-
clined to agree, but, whilst the care of the wounded
in this war has been carried out remarkably well
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and the various army medical corps have been most
fortunate in securing the services of many of the
world’s greatest surgeons, it cannot be denied that
the military medical authorities have not always
+ucceeded in placing the right man in the right
place: In my opinion any discredit therefore which
this operation may have earned during the war
cannot be considered as militating against its use-
fulness as demonstrated by such surgeons as Jones
and Whitman. Indeed, the former has drawn par-
ticular attention to the fact that often “the so-
called recurrence is due to an overlooked accessory
factor.” (Annals of Surgery, 1909.) In order to
confirm my statements, I may again quote Major
MacNutt who says, “I have seen many men at the
front who had previously had a cartilage removed,
but very few complained of. or could show evidence
of, any present disabilty.”
Camses of Dislecation

Before considering the subject of operative pro-
cedures, it may be wise to consider why indirect
injuries, and especially twists, are followed by rup-
ture of the internal ligament and damage of the
semi-lunar cartilage. Sir Robert Jones says:

“If we remember the anstomical fact that the
internal semi-lunar cartilage is closely connected
’round its convex margin with the deepest layers
of the internal ligament and with the capsule of
the knee-joint, we will understand why a severe
twist of the knee with the leg abducted may rupture
the ligament and drag the semi-lunar cartilage
with it, straining or tearing the attachments of the
anterior horn. At this stage the inner side of the
knee-2oint is, so to speak, opened out, and every-
thing depends upon what happens when it closes
again, as soon as the distorting force ceases to act.

“If the cartilage is caught in displacement be-
tween the boncs the knee ‘locks’ in the manner
familiar to us ail. The cartilage may be split, frac-
tared transversely. rolled up or completely torm
from its attachments. A perusal of the literature
of the subject, indeed, shows that every conceivable
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injury to the semi-lunar cartilage may tske place,
and such cases have often been fully described.
Sometimes the cartilage slips back into position
without being crushed or caught between the bones,
there is then no locking of the joint, but, in every
respect, the etiology of the lesion is the.same with
the exception of the actual injury to the cartilage,
and the patient generally states that he felt some-
thing ‘slip’ or ‘click’ in the knee, but could quite
easily straighten 1t immediately after the accident.
The history suggests the usual cartilage injury of
text-books but without locking: the knee becomes
distended with fluid, and the patient refers his pain
to the inner side. The physical signs are tender-
ness on pressure over the internal lateral ligament,
and a specially tender spot to the inner side of the
ligamentum patelle just above the border of the
tibia, a symptom always strongly suggestive of an
injury about the attachment of anterior end of the
semi-lunar cartilage.” (Brilish Medical Journal,

1916.) Operation

Before entering into a description of operative
procedures, let me warn the reader that in the past
the knee-joint has been considered the most sacred
cavity of the human body. Greater precautions
should be taken in operating on this joint than op-
erating on any joint or cavity. It has been thought
that even the peritoneal cavity can of itself combat
sepsis much more effectively than can the knee-
Joint.® The most careful asepsis and technique is
necessary to prevent infection by swabbing: bleed-
ing is controlled by means of the tourniquet. Sir
Robert Jones covers the knee with gauze soaked
in 1 to 1,000 biniodide of mercury and makes his
incision through this. He fixes the cut edges to
the wound.

The knee to be operated on is placed in the flexed
position. It is flexed to a right angle and allowed

® During the past cighteen months or two years it has
become usual to open a wounded knee-joint, to remove all
foreign material, to clean out the joint and then to clese &
The results have been excellent, thus suggesting that the knes
joint has great powers of resistance.
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to hang over the table. The incision is short and
curved. Its convexity points slightly forward. It
should extend from a point above and one inch to
the inner side of the lower angle of the patella to
half an inch below the tibial tubercle.

The cartilage may be found in any position. In
most instances it is evident. If hidden from view,
retract the capsule. The cartilage should be ma-
nipulated by means of a sharp hook, although all
manipulations should be of the gentlest nature.
Sir Robert Jones says that it is only necessary to
remove the loose portion of the cartilage, be it &
frayed border, a circumferential tear or a detached
anterior border. Dr. Whitman, on the other hand,
recommends thet the entire cartilage be removed.
He feels that in doing this he removes a possible
cause for further trouble.

My practice is ususlly similar to that ot Whit-
man, who detaches the anterior or free half by a
slight pull with the forceps and does the sams with
the posterior half by means of scissors. Jones rec-
ommends that after removal of-the cartilage the
operator should seek fringes or other sources of
futore trouble. The wound is sutured with thin
catgut in as many layers as possible. The skin is
sutured with horse hair or thin silk wormgut and
the incision dressed and firmly bound with a roller
bandage. After a light plaster bandage is applied
with the knee in slight flexion, the tourniquet is
removed. The plaster splint is retained for about
two weeks. The knee is then strapped with zine
oxide adhesive plaster to guard against strain.
The patient is instructed to cultivite an elastic gait
in walking. The soles of his boot are thickened
on the inner side. Whitman says “in cases of &
favorable type cure is practically complete in a fow
weeks.” (Medical Record, 1916.)

Tibial Spine

Sir Robert Jones (Brit. Medical Journal, 1916)
says: When discussing derangements of the knee,
fracture of the tibial spine must be considered. In
this accident the knee is subject to violent torsion,
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such as may produce a dislocation cr a rupture of
the crucial ligaments. The displaced fragment of
bone may be lodged in the front part of the kmee-
Jomt and so prevent its full extension. Diagnosis
is verified by X-ray examination.

- Robert Jones states that the most constdnt gymp-
tom is a somewhat rigid block to full extension,
usually accompanied by pain behind the patslla
Trestment

If the knee can be fully extended it should be
fixed in this position for a long period to allow of
union. If it cannot be extended even by careful
manipulations it is best to excise the displaced bone
and to fix the knee in extension.

Rupture of the Crucial Ligaments

In severe accidents to the knee-joint in which
there has not been a complete dislocation and yet
there is abnormal mobility, this lesion may be sus-
pected.

A diagnosis is made by considering the mechan-
ism of the crucial ligaments with the injury in
question.

Sir Robert Jones draws attention to the faots
that:

(1) Thae anterior crucial ligament is tense when
the knee is fully extended and prevents the tibis
from being displaced forward on the femur.

(2) The posterior crucial ligament is tense in
complete flexion, and prevents the tibia from being
displaced backwards on the femur.

(3) Both ligaments check inward rotation.

Abnormal mobility indicates elongation or rupture
of the corresponding ligament, but prolonged dis-
tension of the joint with fluid may eanse elongs-
tion of ligaments, simulating rupture.

Treatment :—Rest with the knee in the extended
position and so fixed by plaster or splint.

Froctares About the Knoe Joint

Firet, fractures of the patella.

Fracture of the patella is an injury of common
occurrence and of great importance. The fracture
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may be either transverse, longitudinal or star-
shaped.

Indirect violence is responsible for fourteen
times as many fractures of the patella as direct
violence.

Whilst direct violence can counceivably produce
a transverse fracture, practically it does not. When
fracture is due to direct violence the fragments do
not tend to separate, as the lateral expansions, or
ligaments, are not necessarily torn. This, in war
surgery, is a most important point. In fracture ot
the patella the amount of separation of the fraz-
ments depends entirely on the extent of tearing of
the lateral expansions of the quadriceps tendon.

The postiion of the fragmen's in transverse frac-
ture, according to Sir James Earle, in “The Chi-
rurgical Works of Mr. Potts,” 1808, is this: “Br
the action of the united tendons of the extensores
muscles of the leg. the superior fragment is pulled
upwards and separated from the inferior, but the
latter remains nearly, if not absolutely, where it was
before the accident; there is nothing to act upon
it, and therefore it cannot, nor does it, move.”

According to Cheyne and Burghard, “the upper
fragment tends to become more and more drawn
up until there may be a gap of several inches be-
tween the two fragments. The most important
point of all is that the periosteum is not torn
across on a level with the line of fracture; the
periosteal rent is usually below this line, wita the
result that a piece of periosteum projects for half
an inch or more beyond the lower edge of the upper
fragment and curls ’round and lies over the frac-
tured surface. Hence when the two fragments are
approximated, this layer of periosteum is inter-
posed between them and this is an essential reason
why union by bone does not occur except after
operation. Another point to remember is, that ihe
lower fragment is usually tilted forward and there-
fore when the upper fragment is brought into con-
tact, the cartilaginous surfaces do not lie in the
same plane.”




Relief of Bwtﬁm ) 4

The Degree of Separstion

According to Scudder (“The Treatment of Frac-
turee,” Eighth Edn.), the degree of separation
depends upon the amount of distention of the joint
and upon the extent of the tearing of the lateral
aponeurosis of the knee, permitting musé¢ular con-
traction and retraction.

Symptoms

The ordinary symptoms are pain in the knee and
immediate disability. The diagnosis in injuries
about the knee-joint is often rendered obscure by
great swelling, but the utter inability of the patient
to raise the heel from the bed is a very suspicious
sign that the patella is fractured. Ipability to
extend the knee is suggestive of either fracture of
the patella, rupture of the patellary ligament, rup-
ture of the quadriceps tendon or separation of the
tibial tubercle.

Relief of Distention

Distention of the joint may be so great that the
method of relief is indicated. Aspiration may be
tried. Aspiration followed by firm compression by
bandage often suffices to relieve the effused fluid.
John O’Connor, as far back as 1896, recommended
operation, stating that if blood is present an in-
cision should immediately be made into the syno-
vial sac, but aspiration should suffice unless much
thick bloody fluid or clot is present, in which case
incision with closure will assure a useful joint. I
wish to accentuate this point because there seems
to be some prejudice against such incision. In con-
firmation of this statement I can cite a case where
a consulting surgeon in France disallowed such
f;rm of arthrotomy. The patient has now a stiff

ee.

Golding Bird, not many years later, in speaking
of the removal of extravasated blood by massage,
as recommended by Sir William Bennet, stated:
“This end is more expeditiously given by free in-

STy
cigion. . o Simple F

In simple fractures treatment is an easier matter
than in compound fractures. Operative treatment
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is necessary if the fragments are widely separated,
but separation depends, as already stated, on the
extent of the laceration of the lateral expansions
of the quadriceps tendon. Longitudinal and ste!-
late fractures are rarely accompanied by much
laceration of the lateral expansions and rarely by
much separation. On the other hand, transverse
fractures are often accompanied by great separation
and thus non-operative means of treatment will
often fail to get either juxtaposition or bony union.

Barnard has expressed the view that the cases
suitable for operation are the indirect fractures,
in which the fragments are separated for more thar
half sn inch, the lateral mpatellary ligaments are
torn: crepitus cannot be obtained in rubbing the
fragments together, because s fringe of apcneu-
rosis intervenes, and the joint is distended with
blood. This further separates and tilts the frag-
ments. Yet it must never be forgotten, he says,
that even in such cases skillful non-operative treat-
ment will, in the majority of cases, give an almost
perfect result. I feel that the operation should be
performed on those in whom perfect function of the
leg is necessary.

In considering the advisability of operative treat-
ment, it is to be remembered that operative treat-
ment consumes less time in convalescence and an ex-
cellent result is achieved, but operation exposes to
danger. The working-man who wants to get to
work should, if conditions are favorable, have his
patella sutured, for he will go to work quicker and
bave a better knee-joint than by any other method
of treatment. So should a soldier when his coun-
try is in the midst of a great war be treated by
operation; but to perform this operation every con-
dition must be good, asepeis must be perfect, the
acute symptoms must have passed away, the tissues
must have had time to recover from their trauma,
the patient must be fairly young and one shounld
be certain that the necessary apposition of frag-
ments would be impoasible by other means.

st~ .
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Opereticn

I always expose the fracture by means ot a horse-
shoe incision with its base upwards and its apex
lying over the middle of the patellary ligament. In
this flap is included all the tissues, to muscle and
periosteum. The fracture is now examined and
the cut edges cleaned and apposed. Often it will
be found that suture of the torn lateral expansions
of the quadriceps tendon is all that is necessary
to maintain this apposition. Often it is wisest to
include in the line of sutures the periosteum also.
Rarely is it necessary to actually unite bone to
bone; rarely is it of consequence whether soft su-
tures of wire be employed, some preferring one and
eome the other. Closure of the wound without
drainage and immobilization of the joint in the
extended position terminate the procedure, but the
sooner passive movement is employed after the
operation the sooner does the patient get about.

Neassage

Sir William Bennett has pointed out that the
final result depends on the amount of mobility
finally retained by the upper fragment of the pa-
tella. He ssys: “The first object, then, in a case
of fracture of the patella, whether wiring has been
practiced or not, is to prevent, by constant manipu-
Iation, any adhesions forming around the upper
fragment and fixing it to the femur.”

Scudder says: “After suture of the patells,
massage tad gentle passive movement snould be
begun at the end of two weeks. At the end of
three weeks the patient may go shout with the
knee protected by a light, stiff dressing. After
about six weeks or two months, a flannel bandage
and a cane will be all the protection needed to the
knee. At the end of three months the knee should
be almost functionally perfect.” On the other
hand, Scudder says: “In non-operative cases the
knes should be fixed for four weeks and treated
with necessary massage. At the fiurth or sixth
week one should employ a removable retaining ap-
paratus, use passive motion snd allow the patiemt
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to get about with erutches. At the elghth week the
patient may discard his crutches, use a cane, and
limited daily active mction may be permitted as
well as the removal of all eupport. In non-opera-
tive cases the union is usually fibrous, although it
may be bony.”

Sir William Bennett puts down three months as
an average time for cure by splints with massage

. . a vast improvement on purely splint treat-
ment but which, other things being equal, does not
compare favorably with the result of operation,
where a patient is up in two or three weeks and
by four or five weeks is walking and working safely
and well. The knee being kept in a splint only till
the first restlessness of the operation has subsided,
never suffers from the stiffness which the treatment
by splints for even one month causes.

My opinion, stated briefly, is that, while it 18
apparently true that operative treatment is followed
by more rapid function than treatment by expec-
tant methods, it is unwise to allow unrestrained and
violent exertion after operstive treatment before one
is sure that the fragments have become united by
organized tissue.

Compournd Fractures of the Patella

In the surgery of war this is a more common
injury than simple fracture, although the latter fs
not uncommon. It is also a very serious injury,
because in it one of the largest synovial cavities
of the body is exposed to infect;on.

Treatment of Compeund Fractures

According to Scudder, it is safest and wisest in
these injuries to lay open the knee-joint and to
clean it out. The skin wound should be closed and
the knee-joint immobilized. Unless this can be
done the progunosis in regard to function is very
bad. In any case the surgeon is warned not only
of the dangers of infection of the knee-joint but
of the difficulties of treating the same, and the
grave prognosis for limb and even life in this in-
jury. (See MacNutt: “The Treatment of Infected
Joints by Closure.”)

—
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CHAPTER IIL

The Ankle.

HE MOST IMPORTANT injuries about the
ankle in war are compound fractures. In
Major MacNutt’s experience the treatment of this
lesion bas given a very unsatisfactory jo..: both
for early and late results.

In his personal communication to me he says:
“In three or four cases it was necessary to remove
the head or even the whole astragalus. I have no
later reports on these, but a few such came before
me for board in London last spring with an anky-
losed ankle. A poor substitute! It is open to
question whether such a member is worth saving.
‘When at the 1. O. D. E. Hospital, London, an officer
was admitted (Major R.). He had been shot
through the left ankle in the South African war.
The astragalus was removed; a stiff ankle resulted.
This caused him a great deal of inconvenience and
three years later he had the foot amputated and
an artificial foot applied. Since then he has danced,
played tennis, golf, mounted his horse in tho usual
way and he led his battalion in the advance on
Courcelette. (Somme, 1916.)

“I think the artificial foot was more serviceable
to him than a stif ankle. At any rate, he was
perfectly satisfied with the exchange.

From my personal experience I would say that
an astragalectomy in compound fractures involving
the joint, especially the astragalus, is clearly indi-
cated.

Compound Fractures About the Ankie (Potts)

A compound Pott’s fracture is a most serious
injury. In it, of course, the most careful cleansing
is necessary before reduction is undertaken. The
possibility of being able to assure efficient drainage
must be studied.
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Treatment depends on two considerations: first,
the extent of the laceration of the soft parts; sec-
ondly, the amount of injury to the bone. If the
laceration is so great that the foot is useless, in
alarming sepsis and (in civil practice) old age,
amputation is indicated. If, however, it is at all
possible to save the foot, posture and even pegging
of the fragments may be considered in conjunction
with sufficient drainage, making use of the Dakin
treatment, and other methods available.

Pett’s Fracture (Simple)

The important features of this injury are frac-
ture of the lower end of the fibula and rupture of
the tibio-fibular ligament permitting a dislocation
of the foot both outward and backward. These
injuries may be associated with fracture of the
internal malleolus or with tearing of the internal
ligament. The place of fracture of the fibula is
usually about an inch to an inch and a half above
the base of the malleolus.

Sir William Bennett has drawn attention to the
resulting elongation of the heel as being charac-
teristic of this fracture. This, of course, is due to
the dislocation of the foot backward at the ankle-
joint. The dislocation backward and outward must
be reduced and the broken ends re-apposed if treat-
ment is to assure good function. The satisfactory
setting of the fracture, or fractures is impossible
without a full reduction of both dislocations. The
relief of pain and the reduction of the dislocations
as well as the setting of these fractures depend upon
the overcoming of muscular tension. This fact, eo
essential to successful treatment and to future
function was demonstrated in Pott’s original mono-
graph published in 1808: <All this trouble, pain,
dificulty and inconvenience are occasioned by put-
ting and keeping the limb in such position as nec-
essarily puts the muscles into action. . . This
occasions the difficulty in reduction, and the difi-
culty in keeping it reduced; this distorts the foot,
and by pulling it outward and apward makes that
deformity which always accompanies such accident;
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but if the position of the limb be changed, if by
laying it on its outside, with the knee moderately
bent the muscles forming the calf of the leg and
those which pass behind the fibula and under the
os calcis are all put into a state of relaxation and
non-resistance all this difficulty and trouble do in
general vanish immediately; the foot may easily
be placed right, the joirt reduced, and by main-
taining the same disposition of the limb, everything
will in general succeed very happily.” (8ir James
Earle, 1808.) It is for this reason that Sir William
Bennett says that the treatment is obviously in
semi-flexion.

Trestment

Effective treatment of Pott’s fracture is of the
greatest importance. Lack of this results in such
deformity that the patient is hardly able to walk
at all. Successful treatment depends on three
things:

(1) Posture to relax the muscles in spasm.

(2) The reduction of both dislocations.

(3) The apposition of fractured bones.

In treating a Pott’s fracture guard against both
backward displacement of the foot and outward de-
flection of the external malleclus and the foot. To
do these things it is necessary to get muscular re-
laxation by posture or by anssthesia. To maintain
reduction it is wisest to continue treatment in such
posture as assures muscular relaxation, with all that
that means in the relief of pain and in the patient’s
comfort.

At the time of “setting” a Pott’s fracture, when
the muscles are sufficiently relaxed, tho knee is
flexed and the upper part of the leg is fixed by an
asgistant, while the surgeon grasping the foot with
one hand and the leg \.ith the other, manipulates
the foot into position.

When the surgeon is satisfied that the bones
forming the joint are in good position, and that
nothing interferes with the normal functions of
the joint, the imb may be fixed with the foot
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firmly inverted. If the foot is not sufficiently in-
verted the fracture of the fibula may not be suffi-
ciently reduced. Sir Robert Jones inverts the
foot to the position used by Whitman, of New York,
in his treatment of rigid chronically sprained foot,
and maintains the foot in this position.

In my opinion, plaster-of-Paster is best suited
to 80 maintain the foot. A cast of this can easily
be converted into internal and external splints by
incising vertically its anterior and posterior borders.
This, indeed, is a very necessary procedure because
treatment by massage is as essential as reduction
and fixation.

All the essential features of further treatment
Sir William Bennett considers can well be assured
by the use of Neville’s splint.

My friend, Dr. H. L. Prince, of Rochester, feels
that Stevenson’s dressing is safer and as secure
as my favourite plaster-of-Paris.

Trestment of the Deformities Resulting From Polf’s Fractare

In war, deformities may often follow the treat-
ment of even a so-called simple Pott’s fracture,
because of the great difficulties of attendance con-
fronting the surgeon, hence deformity is much
more likely to follow compound infected fractures
shout the ankle. Often, then, we are called upon
to discuss procedures for the amelioration of such
deformities. Here each case should be considered
separately. Sir Robert Jones has suggested that in
certain patients vertical skin incisions over the
lower ends of both fibula and tibia may be made.
Through these incisions wedges may be cut from
these bones. He mentions that instead of perform-
ing the complete operation at one time it is wiser
to be content with incomplete incisions through
both fibula and tibia, vtz., four-fifths through the
fibula and three-fourths through the tibia; then
sew up, but do not attempt to re-fracture before
ten days. Feiss has reported an interesting case
operated on for this deformity.
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Fixation at the Ankle

After various nerve injuries, after certain in-
juries to muscle, and after some injuries to the
bones forming the ankle-joint, operative procedures
directed towards stabilizng the foot must he con-
sidered. These stabilizing operations will be con-
sidered under the two headings, arthrodesis and
astragalectomy.

All irreparable injuries to the nerve supply of
muscles essential to stability, suggest either tendon
transplantation or fixation at the ankle. After
great destruction of muscle whose function it is to
control the foot, transplantation or fixation may be
indicated. After some bone injuries, such as grave
fractures of the astragalus, excision of that bone
may be indicated.

Of course, after many of these injuries stability
at the ankle may be assured by the fashioning of
a suitable brace, but the relief from a brace is only
temporary.

I remember having seen a Canadian officer who
had lost his anterior tibio-fibular group of muscles.
They had been literally obliterated by a piece of
shell. When the wound healed provision had to be
made for the marked foot-drop which followed.
This soldier returned from England wearing a
brace, but is he to use this for the rest of his life?
The surgeon asks instinctively will it be possible
by tendon transplantation to assure stabilty for such
an ankle? Will it be possible, or will it be advis-
able to try some plastic bone repair?

Arthrodesis of the Ankle Joint

This is a favourite operation for stabilizing at the
ankle in cases of flail-joint, but experience has
shown that while it prevents foot-drop and flexion,
and extension at the ankle, it often proves to be
inadequate in guarding against varus or valgus;
because in patieuts in whom some operation is nec-
essary for the purpose of making a stable ankle-
joint, the lizgaments maintaining apposition between
the astragalus and the os calcis are so lax that
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a sub-astragaloid arthrodesis® as deecribed by the
late Dr. Gwilym G. Davis, of Philadelphis, is often
indicated to prevent abmormal lateralization of the
foot. For this reason, then, an astragalectomy as
described by Doctor Whitman, of New York, is
often preferred in American clinics. (N. Y. Med.
Record, 1914.)

Operstisn
An incision of about three inches in length is
mads with its centre over the ankle-joint and its
alignment placed to the outer side of the extemsor
longus digitorum and the peroneus tertius. This
incision cuts through the skin and deep tissues to
the bone. In making it care must be tsken to keep
to the outer side of the tendons mentioned, as other-
wise the anterior tibial nerve is endangered. The
joint is opened, the tissues are retracted, and the

*SUB-ASTRAGALOID ARTHRODESIS, as Practiced by Dr. Gwilym G.
is, of Philadelphia (Letter of May, 1918):—
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cartilaginous surfaces of the astragalus, tibia and
fibula are removed. The astragalus is then mor-
ticed into the receptacle between the malleoli, which
has been prepared for it. The incision is closed by
deep and superficial sutures. The wound is dressed
and the foot and leg placed in plaster-of-Paris or
in a splint, after assurance has been made that the
foot has been carefully apposed to, and is at right
angles to, the leg.

In performing this operation a tourniquet is em-
ployed. In addition to the above technique, I often
assure fixation of the bony surfaces, now denuded
of cartilage, by uniting the foot to the leg by means
of an ordinary long wire nail driven through the
plantar cutaneous surface, of the heel, through the
os calcis and into the tibia. This is allowed to
remain s sifu as long as it is not loosened by local
osteo-porosis. This condition usually makes it
possible to withdraw this nail without pain to the
patient in from ten days to three weeks. The fact
that such a peg becomes easily extractable in sach
time is an object-lesson demonstrating the in-
utility of depending on Lane’s plates for more than
the temporary fixation of fractures. Further, it
demonstrates the inadvisability of using a method
which causes necroeis, when osteogenesis is desired.

Lastly, the operator’s attention is drawn to the
conservative rule that fixation for six or eight weeks
is desirable when bony union is sought—not fixation
to the exclusion of massage and careful friction, but
fixation which assures immobility.

Astragalectemy

Astragalectomy is an operation often performed
on this continent and especially by Whitman, of
New York, whose technique is, in my opinion, to
be preferred to that of all others. (American Jowr.
Med. Sciences, 1901; Medical Record, 1914.)

In war surgery this operation has a very distinct
place. In wounds of and about the ankle, with
sxtensive compound fracture of the astraglus, this
procedure is more particularly indicated; but it is
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also indicated in certain cases of paralysis csusing
calcaneous [club-foot in which the heel alone
touches the ground, the instep being drawn up
toward the shin] and again in some cases where
moderate fixation is desired.

A brief description of a typical astragalectomy
will be now given in order that this operstion may
be included in the armamenturium of the war-sur-
geon, although a careful study of Whitman’s arti-
cles on this subject is suggested to those surgeons
whose work is at the base.

In performing a typical astragalectomy, an in-
cision is made through the skin and deep tissves
from a point behind and sbout onme and one-half
inches above the external malleolus downward and
forward to the extensor tendons of the toes on the
dorsal aspect of the foot on the outer part of
the head of the astragalus. This is of a semi-
lunar character and has its convexity downwards.
Through this the peronei are exposed and divided
or displaced backward. The astragalus is then
exposed and as far as possible detached from the
surrounding tissues. The foot is them inverted to
an extreme degree, after which the astragalus is
pried out by blunt dissection. The whole foot is
then displaced backward* until the scaphoid is op-
posed to the anterior surface of the tibia. The
incised tissues are then united by deep and super-
ficial sutures and the foot and leg encased in
plaster-of-Paris. A tourniquet is employed during
this operation sud it is removed only after the
plaster cast is completed. It is advisable to elevate
the foot and leg when the patient has been returned
to his bed. ¥

’Dr Whitman in a penoml communication says:
"4 would emplasire the prime importance of backward dw
ent to readjust the weight-bearing and to limit dosssl
exion in cases of paral of calf, and to assure stability asd
symmetry. Backward displacement is ecseential in all cases.
If for fracture, the duplxannt should not be 30 extreme as to
prevent dorsal flexion; but ordinacily, if for paralysis, the tibia
should override the nphotd
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CHAPTER 1V.

The Shoulder. :

NE OF the most frequently injured joints in
trench warfare is the shoulder.

Fractures of the Upper Ead of the Humerss

In war surgery, where nearly all fractures are
of the compound variety, treatment of those sbout
the shoulder-joint is most difficult because of the
necessity of dressing the wound, which in the ma-
jority of cases is infected.

In Field Ambulances and other places where
none but temporary dressings and fixations are pos-
sible, perhape the simplest method of treatment is
by the use of an axillary pad, with a bandage ap-
plied for the purpose of fixing the arm to the
patient’s trunk.

At Casualty Clearing Stations, when at all pos-
sible, completely excise the wounds and get the
fragments into position. In badly infected cases,
or when excision is not possible, a modified Thomas
knee splint, or the wooden triangle, as later de-
scribed in this chapter, may be used. Major Mac-
Nutt reports three cases suffering from fracture of
the humeral head or glenoid, where he opened and
cleaned out the joint, and closed immediately, just
as has been recommended in the knee joint. It is
no doubt a daring procedure, but the result in each
of bis cases was good and there is no reason why
such treatment should not be the routine in certain
classes of wounds, as it is abeolutely in accord with
the most modern surgical teaching.

In Bave Hespitels
In studying the position of the fragments in a
fracture about the shoulder-joint it is noticed that
the upper fragment is pulled upward by the com
bined pull of the muscles inserted into the great
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tuberosity, vie., the supra-spinatus, the infra-epi-
natus and the teres minor. It is also pulled for-
word by the subscapularis muscle. In this upward
and forward position it is fixed by the counter-
impingement of the acromial process against the
great tuberceity. Thus in fractures, when attempt-
ing to adjust the lower fragment in alignment with
the position which the capital fragment takes by
unopposed muscular pull, the lower fragment muat
be abducted to a line with the shoulder. It must
also be rotated inward and be carried forward
(Albee, Medical Record, Ath May, 1912.)

The Triangelar Splint

In base hospitals & Thomas knee splint with ex-
tension by adhesive plaster (see Extension) makes
a very fair method of treatment. Better, perhape,
in some cases is the triangular wooden splint de-
scribed by me in the British Medical Journal
(“Notes on War Surgery, Brit. Med. Jour., 1915-
1916) : “In these fractures we have sometimes em-
ployed a triangular splint which can be fashioned in
wood by s carpenter in fifteen minutes. One side
of this triangle roms from the apex of the axilla to
the great trochanter of the femur of the same side;
the second side of the triangle supports the patient’s
extended arm in a position at right angles to the
body; the third simply unites the other two sides
of the triangle. Any degree of traction can be used
with this splint by the use of adhesive plaster
(“stickers”) if the supporting arm of the triangular
splint has been made long enough. Most wounds
can be dressed without disturbing the splint. The
peeition of the third or uniting side of the trian-
gular splint can be changed easily, thus allowing of
sdduction of the patient’s arm when this assures
better reposition of the fragmenia.”

It is to be noted that this splint can be made to
bold the arm in 3 forward as well as an sbducted
position by a simple re-arrangement of the angle
of uaion of the upright and (arm) supporting limbs
of the triangle.
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This splint in iis present form does not compare
with plaster-of-Paris, because it does not provide
8o easily for the necessary internal rotation and
forward position of the humerus, and because when
applied to the under surface of the arm it does not
impinge so accurately against, and thus codntrol,
the upper end of the lower fragment which tends
to drop into the floor of the axilla because of
gravity. In employing it then, the axillary foeea
must be filled with absorbent cotton.

There is no reason why & plaster-of-Paris spica
cannot be used for the treatinent of these com-
pound fractures about the shoulder-joint, as it can
be fenestrated for the dressing of the wound and
such window protected by melted peraffin, applied
as a paint, in the manner already described. (Notes
on Wsr Surgery, Brit. Med. Journai, 1916.) Fur-
ther, with such plaster-of-Paris dressing the low=
fragment cannot only be held in abduction in a
line with the joint, but it may be carried forward
and controlled in internal rotation and in apposi-
tion with the upper fragment.

Operative Trostment of « Frocture of the Shoulder

In studying the possibility of being able to “set”
an old fracture, or reduce a deformity already ex-
isting, by an open operation, it is necessary in war
surgery to bear in mind the possibility of relight-
ing an infection and if not endangering life cer-
tainly causing irreparable injury.

The incision for the operative treatment of a
fracture about the shoulder-joint should be U-
shaped with its apex about one and one-half inches
above the insertion of the deltoid muscles. This
should penetrate the skin, fascia, and deltoid.
These should be turned up en masse. By empioying
this method of incision the circumflex nerve is not
endangered.

This joint can now be examined, and if the head
of the humerus has been fractured, apposition of
the ends may be secured and best maintained by
some abeorbable material, such as kangaroo tendon
or chromicized catgut.
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The soft parts can now be replaced and the wound
closed, either with or without drainage. The ex-
tremity should then be immobilized by a plaster-
of-Paris spica in the position already detailed in
our description of the anatomy of the shoulder.

Malanion

If moderate malunion occurs after treatmemt of
fracture of the humerus, near the shoulder-joint,
impairment of the power of abduction usually re-
sults. This emphasizes the importance of abduc-
tion in primary treatment. If malunion is reccnt
and remediable by operative procedures, perhaps the
safest route is that just described. If the deformity
18 great and bony union secure, an osteotomy may
alone give chance of success.

Ankylesis

There are certain injuries to the shoulder-joint,
caused by gunshot and other wounds, which must
inevitably end in bony ankylosis; hence proper
posture in the treatment of injuries about this joint
i# i importance not only for the “setting” of frac-
tures but also when ankylosis is to be feared. In
such a case it is essential to have the arm placed
in such a position that it will be of greatest use to
the patient when the shoulder-joint is functionless.
This is of special importance, because excision, as
an operation, is not to be recommended ir lesions
of the shoulder-joint, since a flail-joint here is often
functionally useless. It is fortunate that the best
position for union is approximately the best posi-
tion for function after ankylosis.

Pesition of Election

With an arm ankylosed in abduction to about 50
degrees with the elbow slightly in front of the
coronal plane of the body, the hand can easily be
brought to the mouth by bending the elbow. In
the same position of ankylosis the arm can be raised
by scapular movements. This, then, is the posi-
tion of election in such conditions. Flail-arma
should be ankylosed in this posiiion. Joints which
bave been allowed to aunkylose in faulty positions
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may require high osteotomy of the humerus for

correction and for the purpose of bringing them

into this, the position of all others to be preferred.
Excision

In military surgery of recent lesions about the
shoulder-joint, it may be necessary to excise the
head of the humerus, but for lesions which are not
recent this operatirn is almost never necessary or
advisable, because, as has been pointed out, anky-
losis at this joint is to be preferred to a flail-joint.
Further, much of the stiffneca due to ankylosis is
compensated for by the supplementary mobility of
the scapula. Indeed, a shoulder-joint aunkylosed in
the position of election is, as a rule, to be pre-
ferred to a shoulder-joint in which there is usually
serious interference with voluntary motion. Let
us consider the amount of motion which is gained
after the operation of excision.

The arm cannot usually be abducted and elevated
beyond the horizontal line; often it lies close to
the chest. Even if the deltoid retains its power
elevation is impossible, because of the loss of the
fulerum-like action of the head of the humerus.
The power of rotation also is lost by the division
of the muscular insertions into the two tubercles.

It is seen then that in war surgery, no matter
how great the injury to the shoulder-joint may be,
an excision must be undertaken only after mature
consideration. This war has proven practically
what has been already demonstrated theoretically,
that no matter how shattered a bone may be the
fragments are often capable of living, and that if
any operative effort is to be made it should be in
the way of apposing fragments and not of excis-
ing them. (See Operative Treatment, Fractured
Shoulder, page 55).

In the majority of cases, then, it is wiser to
agsure a useful arm by maintaining it in the posi-
tion of election already described, even if ankylosis
at the shoulder should follow healing, than to ex-
cise the head of the humerus, which can rarely be
vxpected to be followed by a good result.
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Arthvedesis of the Sheuider Joint

Certain injuries to the shoulder are followed by
s flail-joint. This is not as useful as a joint anky-
losed in the position of election. Hence it is wise
to be prepared to operate in order to mecure anky-
losis, in cases where it has been necessary to excise
the head of the humerus and in cases where a flail-
joint has resulted from injury.

Function of the arm does nut depend on the
scapulo-humeral joint alone. The clavicular joint
and the mobility of the scapula also enter into the
functional abilities of the arm. Motion absent in
one or the other of these parts may be compensated
to a very high degree by the others, provided there
is sufficient stability present. The shoulder-joint
proper may be obliterated and yet good motion of
the arm assured by means of the scapulo-thoracic
muscles, provided always there is definite union in
good poeition between the scapula and the humerus.
Such union is secured by the operation of arthro- .
desis.

The technique of the operation is not simple.
All authors agree that the anterior incision through
skin, deltoid and scapula gives the easiest access.
Some think the deltoid should be freely loosened
from its upper insertion, or from the acromiown.
After the joint is opened the cartilage is thoroughly
removed from the head and socket and the surface
of the bone roughened with the chisel. Several
authorities emphasize also the importance of ex-
posing and scraping the lower surface of the acro-
mion. (Bucholz, Am. Journal of Orth. Surgery,
June, 1918.)) Fixation is difficult. Some wire the
head to the glenoid. Others wire the head to the
acromion as well. Bone-pegs also have been used.
The reason for failure of this operation seems to
have been in most cases insufficient fixation.

It has already been noted that a flail-joint at the
shoulder is often functionally uselees, yet the value
of an arthrodesing operation has not beem sufB-
ciently appreciated. I remember, for instance, hav-
ing heard of an officer who presented himeelf at &
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medical board in London with his right arm hang-
ing uselessly by his side. He had been wounded in
the shoulder and the humeral head had been ex-
cised about that time. One of the members of the
board advised an operation to ankylose the shoulder.
The presiding officer recommended an elastic cap.
This latter recommendation was adopted.

CHAPTER V.

The Elbow.

Fracinres

N FRACTURES sabout the elbow-joint, with the
single exception of fracture of the olecranon
process, the usual disability is limitation of flexion.
In all simple fractures about the elbow-joint, not
involving the olecranon, to replace the fragments
the following routine may be practiced when the
erect posture is possible:

(1) The patient sits on a chair facing the opesa-
tor. -

(2) The operator stands before the patient with
his foot on the rung of the chair, the operators
leg being between the lower extremities of the
patient.

(3) The operator places a thumb over the ante-
rior surface of the radial head of the affected arm.
With his other hand he pulls firmly on the wrist
of the affected arm.

(4) The operator now makes firm pressure with
the thumb on the radial head. He flexes (acute
flexion) and supinates the forearm with his unem-
ployed hand.

I think that all thoee who follow Sir Robert
Jones are accustomed to begin treatment in this
way, and to maintain the correction secured by
binding the limb in this position by means of a
bandage, fixing the wrist to the neck. Im eivil
practice & leather oollar and cuff are used for this
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purpose. Further treatment consists in the main-
tenance of this position for at least thres weeks,
when the forearm is gradually dropped into a posi-
tion of extension. This gradual release from acute
flexion is done in from one to three weeks. The
great advantage of this treatment is that the posi-
tion tends to prevent the formation of callus on
the anterior surface of the joint which subsequently
may cause limitation of flexion.

Fractare of Olecranen

Of fractures about the elbow-joint t+' alone is
best treated in extension. If there is niuch sepa-
ration of the fragments operative fixation may be
considered. On account of the frequency with
which union by fibrous tissue takes place in cases
of fracture of the olecranon, several writers have
advocated primary wiring of the fragments in all
cases. Good results have been obtained, but this
treatment does not appear to have been adopted by
many surgeons as a routine procedure. In most
cases treated without operation the fibrous union
is so firm that there is no interference with the
usefulness of the arm. If, however, there be non-
union, or if there be subsequent loss of power, sec-
ondary wiring is advisable; it has been followed by
most excellent results. (Platt, Practitioner, 1901.)

Compound Fractare Abece the Elbow

Although in simple fractures flexion is the posi-
tion of choice, in compound infected fractures, as
seen in present-day warfare, the position is often
inadvisable; and, indeed, drainage is often more
easily obtainable during treatment in full exten-
sion. A good way to secure such extemsion and
immobilization is by the use of a small Thomas
knee splint. This, used with extension by means
of adhesive plaster,* forms a treatment the effi-
ciency of which may be increased by the employ-
ment of a cuff made of plaster-of-Paris applied
closely to the skin, and over the adhesive plaster,

G]’See foot-note, page 27, chapter on the Knee Formulae for
ue.

mm“-—w
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fenestrated for dressings at the seat of the wound
in the manner already described.

Major MacNutt feels that drainage should rarely
be necessary. He says: “The question of drainage
of a joint is open to discussion. Personally I doubt
if it should ever be necessary, except perhaps in late
cases. I did between fifty and sixty joints at a
C.C.S. and did not drain any except one hip-joint.
This was a hopeless case of fracture (comp. com-
nminuted), acetabulum, head and great tronchanter,
with gas gangrene. Patient died.”

In discussing the treatment of this fracture
Major MacNutt says: “In fractures of the lower
end of humerus (comminuted) involving the elbow
joint, I have had very good results by putting the

‘arm up in complete flexion, using a pad in he
bend—no splint, and bandaging the wrist to the
shoulder palm to shoulder.”

In very severe fractures about and implicating
the elbow-joint, it is sometimes safest to excise
the whole joint, excision being generally considered
a reasonably good operation. In my experience of
discharged soldiers in whom this operation has
been performed, before rcturning to Canada, the
results would warrant its employment but rarely,
because in the majority the flail-like joint resulting,
even if well protected by the best “creation” of the
instrument-maker, gives but rarely as useful an
arm as is seen where the elbow has been ankylosed
in the position of election. Further, an excision can
always be performed at a later date, whereas it is
much more difficult to cause fixation of a flail-like
elbow when so desired.

In Major MacNutt’s communication I mnotice
these words: “I have not found it necessary or
advisable to excise an elbow-joint, but have seen it
done several times with a result which, to my mind,
was not so useful as an ankylosed joint.

“On two occasions I saw a French surgeon excise
the elbow, suturing a piece of the triceps in between
humerus and radius and ulna (radial head removed).
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He claimed that this would give a movable joint.
I did not see the end-result.”
The Position of Election

This must always be in the mind of those prac-
ticing war surgery. In the elbow it varies accord-
ing to the patient’s occupation. Usually a position
of flexion to about 100 degrees is to be preferred,
as here the patient can bring his hand to his mouth,
brush his hair, and even button his clothes, as well
as carry a pail, ete. If both elbows are to be fixed
it is wise to secure the second joint at an angle of
80 degrees.

Supra-condyleid Frectares

Theee are the most common fractures about the
lower end of the humerus. In them the forearm
and elbow are carried upwards and backwards by
the force of the accident, thus flexion is bound to
be restricted or lost unless reduction is affected.
For this ansmsthesia is necessary. Reduction must
include acute flexion with downward traction of
the forearm. This is then supinated and flexed at
the elbow. In this positicn it is maintained. In
from one to three weeks massage and passive move-
ments must be commenced.

Malunion may be followed by the condition
known as cubitus varus, which is loss of the nor-
mal angle of the elbow-joint. In this condition the
forearm instead of being directed slightly outwards
in the extended position at the elbow, is directed
more or less inwards. This may later require oste-
otomy for its correction. (Hoffman, N. Y. Med.
Journal, 1902.)

Fracture of the Head of the Rodins

The displacement is usually outwards and for-
wards. For simple fractures of the neck the treat-
ment is full flexion of the elbow with the forearm
supinated. When the head ig dislocated as well as
fractured, the simplest treatment is to remove it.

Excich

Ezxcision, from a surgical point of view, is an

operation which has much to recommend it, but
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from the point of view of function this operation
is often disappointing. Motion is usually easily
assured—sometimes by excision alone, and some-
times by excision and arthroplasty.* Sufficient
stability of an excised elbow, on the other hand, is
often assured with difficulty. Some sort of splint
is ordinarily required to control the joint. Excision,
then, may be indicated in acute or recent serious
and complicated injuries, but it is doubtful whether
it should even be considered where ankylosis in
good position already exists or is possible. Major
MacNutt says: “I remember boarding an officer in
London with his right elbow ankylosed at 135°. He
could play temnis, paddle a canoe, swim, and play
golf, etc. Could he do so with a flail-joint "

There is not much to suggest regarding the tech-
nique of excision. The close proximity of the ulnar
nerve to the bone will suggest caution in carrying
out this procedure. The necessity for securing an
ample separation of the cut bonee in order to pre-
vent further union must be borne in mind.

“®Arthroplasty here bas been don wvarl substances.
‘!::;ea. a;n:l:bnnc' pig’s bladder ude m.uele e(g-u:qn)--.ll have
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CHAPTER VL

The Wrist.

LTHOUGH compound fractures about the

wrist-joint have not in my experience, been
very common in war surgery, they are of great im-
portance because the synovial sheaths or membrane
about the wrist-joint is so complicated that it is next
to impossible to clean, drain or disinfect this joint;
treatment here is hence often necessarily most rad-
ical. Such operative procedures as excision, which
was, I think, first suggested to me by Sir George
Makins, is often indicated to save life. Dearly
bought experience with this injury in France im-
pels me to say that excision must always be kept
in mind when treating a patient suffering from an
infection of this joint.

Excision

In infected wounds it may not be possible to
perform a typical excision. Indeed, in war surgery
the projectile has alrerdy performed the greatest
part of the operation. Thus the army surgeon is
asked to do two things: First, to save his patient’s
life by securing drainage; second, to so further
complete the operation as is necessary to secure a
useful joint.

In studying the procedure reconmnended for per-
forming a typical excision, such, for instance, as that
of Lord Lister as described by Mr. Jacobson (Jacob-
son, “The Operations of Surgery”™), one is impressed
with the fact that this is a most complicated op-
eration. Fortunately., however, it does not seem
to be necessary to follow in all things the technique
suggested in this procedure. Doctor F. J. Shepherd,
the late Dean of the Medical Faculty of MecGill
University, in a personal communication, says: “In
excising the wrist, instead of too much diseection I
used the bone forceps and clipped through the bones
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to get movement, then took the pieces away. I do
no stated operation.” It seems to me that in war
surgery where, as we have said, the joint is prob-
ably both infected and already, to a great extent, de-
stroyed, the suggestion made by Doctor Shepherd
will be found most valuable and the atypical pro-
cedures suggested by him will probably be of move
value than the more complicated operation bearing
Lord Lister’s name.
Simple Injaries of the Wrist
Colles Fracture

This injury occurs at the lower end of the radius.
Fractures within one and one-half irches from the
wrist-ioint should alone be included under this
name.

Displacement:—In falls upon the palm the force
is transmitted from the thenar eminence to the
radius, and the bone breaks at its weakest part; at
the same time the lower end of the radius is driven
backwards ard upwards, and is also somewhat ro-
tated, so that the articular surface looks downwards,
backwards and somewhat outwards instead of di-
rectly downwards. The fracture is usually, but no:
invariably, impacted. When impaction occurs, the
upper fragment is driven into the lower, and it is
not uncommon to find the latter considerably split
up, the fracture often extending into tne joint. The
line of fracture is usually more or less transverse
from side to side, but is oblique from below upwards
and backwards. There is frequently rupture of the
internal lateral ligament of the wrist-joint and in
some cases the attachment of the triangular fibro-
cartilage to the ulna is also torn through. (Cheyne
and Burghard.)

Cotton (Annals of Surgery, 1906) has expressed
doubt as to the frequency of impaction.

Diagnesis
Besides the classical signs of fracture, the fact
that the radius is driven upwards gives us an in-
fallible sign. Normally the radial styloid process
is & quarter of an inch below the ulnar process, but
in cases of Colles’ fracture it comes to lie at the
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same or a higher level. This is called the Signe de
Langier. The diagnosis of Colles’ fracture is, how-
ever, usually easy, owing to the presence of the
typical deformity. This deformity which simulates
= silver-fork, when well marked, cannot be mistaken,
but when it is of slight degree want of care has
caused many to overloock this fracture; it is there-
fore advisable in injuries about the wrist to com-
pare the levels of the styloid processes as a matter
of routine. Separation of the lower epiphysis of
the radius is an injury which should be carefully
distinguished from Colles’ fracture. Smith’s frac-
ture (reversed Colles’) sbould be remembered, as
also should dislocation.
Cemplications

There is frequently an accompanying lesion of the
lower end of the ulna. The ulnar styloid procees
is frequently detached in these lesions. It is wise
also to examine the upper extremity of this bone.

Treatment

Reduction of the displacement is the most impor-
tant element of treatment. Usually this can be
done by hand. Sir Robert Jones seizes the lower
fragment of the radius and, using the knee as a
fulecrum, draws the lower from the upper fragment
and forcibly pronates. Whilst keeping the forearm
fixed he endeavors to force the lower fragment in
front of the upper fragment. (Liverpool Medical
and Chir. Journal, 1885.)

In cases where difficulty is found in the manual
reduction a Thomas wrench may be used, but if the
method already described has failed it may be well
to attempt reduction first by grasping the hand as
in shaking, and flexing and lateralizing the hand
towards the ulnar side.

As a general rule the deformity of Colles’ frac-
ture may be corrected up totheseeondort.hu-d
month after the fracture.

Evidence of a persisting inflammation is the best
guide by which to judge our ability to make such
non-operative ccrrection.
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Mal-Union.

This often causes great functional disability. In
such cases it may be wise to attempt correction by
open operation.

Operation for Mal-union. (Lothrop’s. Technique.)
The essentials for a successful result in operation
for mal-union about the wrist are:

(1) An accurate understanding of the displace-
ment, such as is gotten by clinical study and the
study of a skiagram or series of skiagrams. -

7(2) Careful preparation of the skin of the fore-
arm and hand. Here it may be suggested that it is
wise to cover the patient’s hand with a sterile rub-
ber glove,

(3) The use of a tourniquet (a pneumatic tourni-
quet is probably best.) This should be applied over
a folded towel, just below the elbow.

(4) The forearm should be placed at rest on a
table and the hand should be held semi-pronated by
an assistant.

When these preliminaries have been arranged an
incision should be made on the external surface of
the wrist about one and a half to two inches long.
The centre of this should be over the fracture. A
radial vein may be encountered which may be
ligatured or drawn to one side. Expose the tendons
of the extensor brevis pollicis and supinator longus
muscles. Approach the line of fracture in front of
and bchind these tendons without disturbing them
much. No other tendons need be encountered or
at least much disturbed. Expose the fracture, using
small periostial elevators. Keep close to the bone
and expose the line of fracture for the full width
of the radivs, front and back, reaching nearly to
the radio-ulnar articulation. This is done with re-
tractors, pushing the soft parts away from the bone
without opening any tendon sheaths. By means of
a small bone drill, numerous perforations are made
in the line of union 8o as almost to sever the lower
fragment. The separation is then completed by
means of small chisels. The retractors guard the
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soft parts against injury. Gentle force is used so
as to entirely free the lower fragment. It will be
possible now to correct the backward and forward
displacement. Sometimes the position is made more
satisfactory if the projecting anterior border of the
lower end of the upper fragment is removed with
narrow-bladed rongeur forceps.

The prominent ulna is an unsightly deformity.
A shortening of the ulna will permit of accurate
apposition of the radial fragments and will probakly
avoid ulnar deformity. This shortening of the ulnar
shaft is best done near to, but away from, the
wrist-joint, and may be most easily done subperios-
tially with the Gigli saw through a short skin in-
cision. It may or may not be wise to unite the
divided ulna with absorbable sutures to maintain
accurate apposition. The wounds are not drained.
Obviously tbis complete operation upon radius and
ulna is applicable only to selected cases of old de-
formity resulting from fracture.

The care of the wrist after operation is like the
care of an ordinary, recent, uncomplicated fracture.
Fractare of the Scapheid

Early cases are found to be the cause of pain
and tenderness on the radial side of the wrist with
swelling, spasm and loss of function. Immobiliss-
tion is usually sufficient treatment in these

Chronic cases complain of coatinued pain in
hyper-extension and a weakened wrist. Tenderness,
swelling and muscular spasm may be present.

If treatment of these cases by rest, masssge and
other tentative measures does not cur-, removal of
part or the whole of the scaphoid bh.ae is indicated.
Scudder feels that removal of che whole bone is
likely to be followed by weat.aees of the wrist. In
my experience this has nst happened, but if cure
can be effected by excising the smaller portion of
the broken bone, a8 suggested, this alone should be

done.
Opevation
An incision is made on the dorsal surface of the
wrist to the inper side of the tendon of the extemsor
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carpi radialis longior., The annular ligament is
divided and the fracture exposed. Flexion and
abduction at the wrist will best bring the scaphoid
into view and it can be either wholly or partially
excised by scissors and curette. Rest is then indi-
cated.

Chapter VII
Injuries of The Foot.

Week Feet, or Chronic Strained Feet.

HRONIC strained foot, so-called fist-foot,
and depression of the posterior arch or pro-
natovalgus are here considered.

Soldiers are more prone to complain of disabili-
ties of the feet (both real and imaginary) than of
any other organic or functional lesion. Whitman
states that it has been estimated that from 30 to
40 per cent. of those examined by the exemption
boards during the year 1917 presented either poten-
tial or actual disability of this character. (Medical
Record, July, 1918.)

Armies are fit or unfit, according to the condi-
tion of the feet of the rank and file.

A great divergence of opinion seems to exist as
to what is & foot fit for service or a foot unfit for
service. Looking back on the recruits and soldiers
with whom I have come in contact since the out-
break of war, I am impressed with the idea that
many men demonstrating so-called pathological
conditions of the feet have been wrongly refused
a8 unfit for service, and many presently unfit men
have been accepted without duly safe-guarding the
interests of the individual and the Nation.

Disease has been guarded against. Diseases
bave been conquered. Since the introduction of
inoculation and other preventive measures typhoid
is almost unknown in the army. In the Spanish-




70 Orthopaedic Surgery m War

American war out of 100,000 American wroops 29,
000 developed typhoid. In the Boer war there
were 57,000 cases of typhoid, with 8,000 deaths.
In the present war the death-rate from typhoid
amongst inoculated British troops on the Western
Front is lower than the death-rate amongst civilians
in England.*

Syphilis has been controlled. A medical officer
is said to have earned a much coveted decoration
for distinguished service by saving for active mili-
tary service twenty thousand men who were suffer-
ing from venereal diseases. Yet abnormalities, de-
formities and pathological conditions of the feet
remain almost unstudied—and certainly uncon-
quered. Such are the causes for the rejection of
many recruits, otherwise eminently fit for service,
and, conversely, such lesions are responsible for the
immediate and unwatched employment of many re-
cruits at present unfit, although, potentially fit for
the arduous life of a soldier. These conditions are
responsible for more discomfort, and cven suffering,
amongst our soldiers on active service, than any
other remediable cause. These are responsible for
the return to civil life of a great number of trained
soldiers who are otherwise fit for active service.
Abnormalities, deformities and pathological condi-
tions of the feet remain a greater influence tor evil
amongst a people defending their sacred rights than
many causes more dreaded, many causes more
feared.

The seeming simplicity of these affections has
given great confidence to recruiting officer and army
medical officer. Are not many of the medical ad-
ministrative officers more self confident than stu-
dious? What have they done towards saving for
the army recruits so afflicted? What comprehensive
scheme have they devised which may be accepted as
a reasonable guide in medically examining the feet
of recruits? What preventive methods have they
devised for the care of soldiers who have a tendency
to weakness? What methods have they proposed

* William Boyd, Censdien Medical Jowrmal, 1918.
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for making fit those who are temporarily unfit be-
cause of these affections?

In the early days of the war many strong and
enthusiastic Canadians were refused permission to
serve in His Majesty’s forces because they were
suffering from so-called flat feet.

Lumber-jacks from New Brunswick and the
North Country were refused because there were no
apparent arches to their feet. How absurd! What
is a normal or standard arch? Surely their abili-
ties to perform the duties of such occupation ought
to have been a sufficient recommendation, a suffi-
cient guarantee of their future efficiency as soldiers.

There are races of men whose feet show no
arches as described. The negro submitted to the
stendards of many of our medical examiners would
be rejected without exception because of his nor-
mally low arch. The feet of many athletes appear
to be archless. This appearance is due to muscular
development and is a sign of strength and not of
weakness. Yet raany athletes, the lumber-jack and
the negro, submitted to a medical examiner suffi-
ciently hide-bound by army rule and rote, were
declared unfit for active service, and lost to their
Country and the great cause of civilization and
democracy for which we were at war.

The recruit whose occupation was one cf physical
toil can be depended upon to stand even the forced
marches of active service and the “pavé” of
Flanders ana northern France in spite of a so-
called Joss of arch. The clerk and the man of
sedentary life who may have complained of his
feet as he stood about day by day behind the coun-
ter or at office work will cease to complain as his
gen_ral condition improves under the wholesome
and athletic life in the army. This will be espe-
cially the case if such men are taught how to
save their feet and how to use their feet. This
will be the case if some common sense is applied
to, and adequate supervision is exercised in, the
choice of army boots and fitting the men with the
same.
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It is solely a question of organization, that one
quality so rarely seen amongst us and the lack of
which is responsible for nearly all our difficulties
of the past four years.

In examining the feet of a recruit, various points
must be taken into consideration:

First, is there persistent abduction of the foot?
(Abduction from the mid-line of the leg.) In early
cases this is a voluntary attitude. In advanced
cases it has become a fixed deformity. Whitman
eays that if this attitude of abduction, when ex-
aggera’xd to deformity, be analyzed, it will appear
that the first and most noticeable change in con-
tour is a lateral bulging in front of and below the
internal malieolus. This is caused by inward and
downward rotation of tlie astragalus. When nor-
mal feet are placed side by side with the heels and
toes opposed, an interval persists between them,
caused by the slight outward curve of their inner
borders. The most important indication of the
potentisl or actual weak foot is a bulging inward
8o that the two feet when placed side by side are
in contact throughout their entire extent; or, if
the bulging is more pronounced, it is impossible
to oppose the heels and toes simultaneously. (Med.
Record, July, 1918.)

Second, flexion of the foot as a whole. Is this
limited by contraction of the tendo Achilles?* The
ability to flex the foot is necessary in marching.
On it depends the prehensile or grasping action of
that machine.

Third, is there hyper-extension of all the toes
with accompanying subluxation of the phalanges
on the dorsal aspect of the metatarsal heads when
attempts are made to flex the foot? Such condi-
tion is a fruitful source of trouble. When the
recruit walks, the anterior arch is forcibly de-
pressed at each step, thus the anterior arch soon

® Whitman says shortening of the tendo Achilles, except a8
a secondary result of long standing deformity, is rarely found

in the clinic of the Hospital for the Ruptur "and Crippled, the
largest in the world.

o
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gives way and an arthritis with pain, discomfort
on lateral pressure, tenderness over the metatarsal
heads, and callosities on the weight-bearing sur-
faces result.

Fourth, can the recruit invert his foot, & 6., are
the tibialus anticus and posticus functioning nor-
mally? This ie a most important question, because
these muscles support the keystone of the posterior
arch, and on their strength depends to & great
extent the marching ability of the soldier.*

Fifth, is the arch resilient! The recruit stands,
and apparently he has little posterior arch; the
recruit sits, ard his arch returns to the so-called
normal contour. This denotes an elasticity of mus-
cle and ligament which means strength and nor-
mality. It is seen in feet whose function is good.

Sixth, is there tenderness over the scaphoid or
over the attachments of the plantar ligament?
Such usually denotes an inflammatory condition
associated with chronic strain.

Seventh, are there signs of spurs, or so-called
rheumatoid arthritis, be it general or a local trau-
matic arthritis due to abuse of the foot, perhaps
by wearing improperly fitting or protecting boots
or shoes?

Eighth, is the foot pliable, or is it held by mus-
cular spasm, fibrous or bony change?

Chronically strained feet may be divided into
two classes, the rigid and the non-rigid.

Rigid Chrenically Strained (Weak) Feet.

It order to adopt a classification it may be said
that rigid, chronically strained feet may be sub-
divided into four groups: one, those due to, or
accompanied by, chronic and generalized muscular
spesm; two, those in whom spasm of the peronei
dominate; three, those in whom fixidity msy be
attributed to adhesions of a non-bony fibrous type;
four, those in whom fixation is definitely due to
bony changes.

® Dr. Whitman accentuates the fact that the tibialis posticws
is the chief inverter of the foot.
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Type One.
This includes those accompanied by generalized
" muscular spasm, and is the most common type.
The symptoms of this class of cases are temporarily
relieved, or minimized, by the induction of anss-
thesia. In these we may well seek an explanation
of the muscular spasm in an arthritis, because it
is & well-known fact that muscular spasm is a
symptom of such condition. Such arthritis may
be due to chronic strain, to traumatism, or to &
so-called rheumatoid condition, especially of the
infectious type, thus gonorrhaa as a causative fac-

tor must be excluded.

Trestment.

Find the cause, if possible. Remove this cause.
Then treat locally, first by rest and second by hyper-
congestion, such as caused by the use of dry heat.

In mild cases local rest can be assured by strap-
ping with adhesive plaster after manipulation, as
practised by Whitman of New York. These ma-
nipulations and strapping are calculated to
perform an important office. They are to invert
the foot and to restore the strained and falling
arch to a position of rest approximating the nor-
mal. In this position the foot is maintained in an
attitude and under conditons aiding a return to
normality.

More severe cases must be treated by more severe
measures. Manipulat'ons may be difficult and rest
in plaster-of-Paris for some wecks in the position
deecribed may be preferred to the rest assured by
the use of adhesive plaster.

Progassis.

The prognosis as regards return to a civil voca-
tion is good. Some may be returned and made fit
for military life.

Type Twe.

This includes those cases which are due to, or
are accompanied by, spasm of the peroneal mus-
cles.

This is a type clearly described and apparently
often seen by Sir Robert Jones, although rare'y
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seen or described by American writers. It is dif-
ficult to see why, in an inflammatory condition of
a foot, there should be spasm of ouly the peroneal
muscles, although it is quite conceivable that with
generalized muscular spasm peroneal spasm may
dominate. In this type the induction of anssthesia
may temporarily minimize or relieve the muscular
spasm for the period of narcotism.
Treatment.

Here rest in the inverted position is again essen-
tial. Sir Robert Jones has described an operation
which he frequently practices with success. A
small incision is made over the peronesal tendons,
just above the external malleolus. The tendons are
exposed and a small portion of, say, three-quarters
to one inch is excised from each. The foot is then
placed in inversion.*

Prognosis :—Probably more favorable in every re-
spect than that of the previous class.

Type Three—The Fibro-Adhesive Type

This type differs from the two preceding types
in that in it there is definite organic change and
the symptoms of it are not relieved by the induc-
tion of anesthesia. The bones of the affected foot
are bound firmly by adhesions. It is usually held
in & position of valgus. It is nearly always con-

. gested and tender in places, especially over the

scaphoid bone. The patient complains of great pain
on attempting to walk. He walks with his foot
held in position of abduction. Attempts to invert
the foot are accompanied by pain and often the
audible breaking down of adhesions. This type is a
more advanced type than either type number one or
typa number two. It may follow either of these
types. It is often due to a definite so-called rheu-
matoid condition, especially of an infectious type
(sometimes gonorrhaeal),

Prognosis—The prognosis for civil life is fair,
but for military life it is bad.

¢ Whitman says that he does not approve of exsection of
parts of the peromei, He says tenotomy is occasionally indi-
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Treatment—Find a cause, if at all possible, and
treat this cause. Attempts may be made to break
down adhesions either manually or by means of a
Thomas wrench, after which any correction secured
may be confirmed by the use of plaster of Paris.

Fearth Type—The Bony Adhesive Type.

The deformity in this, as in the type immediately
preceding, is mnot relieved or even improved by
inducing anmsthesia. The affected foot is held
firmly by bony changes. Pain and untoward symp-
toms are not so great as in the preceding type. This
type often follows the more acute fibro-adhesive
type. When organized bone is laid down the damage
is done, and rest, wrenching or plaster can avail
but little.

Prognosis.—The damage has been done. While
the feet can be made reasonably comfortable for
civil avocations they can never be used in a pre-
hensile capacity so necessary in marching. In mili-
tary life, therefore, the prognosis is bad.

Treatment.—Operative treatment has been recom-
mended by American surgeons. Excision of the
scaphoid is practiced by some. Certainly the re-
sults do not warrant its ordinary employmeat
amongst soldiers.

Speaking generally, then, after studying the rigid
forms of chronically strained feet, one is torced to
conclude that in so far as military life is con-
cerned the prognosis in nearly all is bad.

Noa-Rigid Chronically Strained (Wesk) Feet.

Non-rigid strained feet are those which give rise
to dissension and error.

I have been perfectly candid in stating that in
military life the prognosis in rigid forms of
strained feet is generally bad. I shall be equally
candid in stating that in the non-rigid forms the
prognoeis is good for military life. It is only a
question of organization—that great lack in the life
military. There is no reason why a place should
not be found in the army for each and every re-
cruit suffering from non-rigid strained feet.
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The Canadians, confident of the speedy termina-
tion of the war, have in the past attempted to
enlist only those who were without blemish. Have
they not often refused to vccept for repair those
who were easily reparable! mHave they mnot often
accepted as fit the potentially unfit, without making
any endeavor to preserve -heir fitness! But to
the weight of evidence against accepting for service
recruits demonstrating so-called flat feet of the
non-rigid form, comes the confirming and damning
evidence of those who have seen our soldiers suf-
fering on forced marches over the pavé of North-
ern France and Flanders. But even this evidemce,
important though it may be, is insufficient to con-
demn as unfit those whose feet are only potentially
a source of unfitnees. It merely suggests that the
potentially unfit have been neglected.

It draws us nearer to the knowledge that organ-
ization is just as necessary in the army as in civil
life. It impresses on us the undeniable fact that
although, when one’s country is at war, there is a
place for every man, that place must be chosen
with some little common sense. Again we were
impressed by the fact that if we wanted to win in
this Great World’s War we were obliged to com-
serve our energies only to use them prudently and
with judgment.

The pertinent question arises, if we make use
of recruits demonstrating non-rigid forms of weak
feet is it poseible that by service these feet may
become rigid? The answer is plain and in the
negative. According to experience, chronically
strained feet presenting no symptoms, if conserved
will not progress to rigidity. Further, if they pre-
sent symptoms, such feet should be treated until
the soldier is once again fit for active service in
the front line.

*“Marching Fracture”™
Complaints—Painful foot or feet.
E £, Swelling, may be extreme. Tenderness on light
pressure along metatarsals.
X-Rey—Fracture of second, third or fourth and very rarely of
fitth metatarsal. The fracture is always simple and’ treated as

such.
bo‘c"taua—Said to be long and tiring marches with badly fitting
s.
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The chronic, non-rigid strained foot may show:

1. Abduction (from the mid-line of the body)
with inward and downward rotation of the astrag-
alus, causing a bulging on the inner side of the
foot so that the two feet when placed side by side
are in contact throughout their entire extent, or
if the bulging is more pronounced it is impossible
to oppose the heels and toes simultaneoulsy ( Whit-
man, Medical Record, July, 1918).

2. A shortened tendo Achilles.

3. Eversion of the foot (pronation).

4. A flatteniug of the arch. This flattening may
be seen only on weight-bearing, t. e., the resiliency
of the arch may not be lost.

5. A chronically strained (weak) foot may dem-
onstrate hyper-extension of all the toes on attempt-
ing flexion of the foot, which symptom is at least
a precursor of . depressed anterior arch with all
that that meana.

6. A strained foot may be teuder on pressure
over almost any part, but pathognomonic is tender-
ness over the scaphoid, or the attachments of the
plantar ligament.

7. The ability to invert the foot may be de :ased
or lost.

Pregaseis.

All recruits or soldiers suffering from these coir-
ditions can be made fit for active service by treat-
ment suited to the acuteness of the condition.
Whitmsn cites the case of several young men who
were referred to him for “weak foot” and who on
this account had failed to pass the physical exami-
nation at the Naval Academy, but hed been granted
the privilege of a second examination in three
months. These were placed under treatment by
him. He says: “This treatment was effectual and
I was able to assure the authorities that such can-
didates, understanding the metnods of self-protec-
ticn, were, in my opinion, better risks than the
majority of their classmates, in that they were
assured against future disability by their knowl-
edge of its causes and nature.”
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Treatment. .

Acute cond..ions and exacerbations of symptoms
in chronically strained (weak) feet demand rest—
rest secured by means ¢’ adhesive plaster, or rest
in plaster-of-Paris, as already described. Chron-
ically strained non-rigid (weak) feet demand that
the recruit or soldier should be given instruction in
the subject of the use of the foot as a prehensile
machine; instruction in the attitudes of rest on
standing and sitting; instruction in the preserva-
tion of the normal arch.

Whitman says: “All recruits should be in-
spected; bad or predisposing attitudes should be
corrected and exercises should be enforced. Pain
in this class is caused by strain. After it has sub-
sided the soldier should be treated so that future
strain may be prevented.”

He insists that faulty attitudes, such as outward
rotation of the limbs, particularly abduction of the
feet (the attitude of inactivity) must be guarded
against. Voluntary inversion—resting the weight
on the outer border of the feet—is the attitude
that is the best safeguard against strain.

Straight walking must be insisted upon. Exer-
cises for strengthening the calf and the abductor
muscles of the feet are important and corrective
measures. Straight walking such as is character-
istic of the Indian gait. In-toeing is simply an
exaggeration of this.

Soldiers who possess strained (weak) feet should
be served with suitable boots which will permit of
the exercise of the functions of the foot. ‘[hey
may require such devices for the maintenance. @
restoration of the postericr arch as were devised
by Thomas and Jones. of Liverpool, or they may
even require suck instrument for the forcible cor-
rection of faulty attitude as was devised by Whit-
man, of New York.

It may bte well to clearly state here that, in my
opinion, the correcting instrument of Whitman, of
New York, is incomparably better than all other
methods of civil life, also for soldiers in barracks
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and in hospitals; but in the front line, in trench-
warfare, and the activities of service, the methods
of Thomas and Jones are the more practical
schemes to aid in the preservation of the normal
relationship of the tarsal bones.

CHAPTER VIIIL

Depression of the Antertor Arch
and Anterior Metatarsalgia.

HIS AFFECTION is wore rarely complained
of than similar conditions of the posterior
arch.

To understand it one must understand the an-
atomy of the anterior arch, formed as it iz of all
the matatarsal heads, bound together by transverse
metatarsal ligaments and muscle as well as by pro-
longations from the plantar ligament. These meta-
tarsal heads articulate with the five phalanges.

Two tendons are attached to each phalanx on both
dorsal and plantar surfaces.

It will be seen. then, that associcted with this
anterior arch, and really forming part of it, are
the metatarso-phalangeal joints, each of which is
supplied by the external branch of the anterior
tibial nerve, whose mcther nerve supplies also the
axtensor communis muscle which is attached to the
ucrsal surface of the phalanges, as already noted.

Depression of the anterior arch may be due to
locsl or to general causes. Because of the prox-
imity of the articulations to the arch, a depression
with the consequent trauma must soon be followed
by an arthritis of the metatarso-phalangeal joints.

This arthritis gives rise to spasm of the mus-
cles adjacent to or having a common nerve sup-
ply to these joints. The anterior tibial nerve sup-
plies both common extensor muscle and metatarso-
phalangeal joints, thus an arthritis of these joints
is accompanied by spasm of that muscle.

P Ve e JE
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Tonic spasm of the extencor muscle causes ex-
tension of the toes. If this lasts long enough,
hyper-extension follows with a sibsequent shorten-
ing of the extensor tendoms. This results later in
a suobluxation of the toes on the dorsal surfaces
of the metatarsal bones. Further extension of these
dorsally subluxed toes causes an increasing depres-
sion of the heads of the metatarsal bones. This is
the chief cauce of pain in this affection.

Symptoms.

It will be seen, then, that an arthritis with pain,
swelling and tenderness, which symptoms are char-
acteristic of anterior metatarsalgia, follows depres-
sion of the metatarsal heads and that this arthritis
18 symptomatic of, indeed constitutes, what is known
as anterior metatarsalgia. Now, besides these
symptoms one can feel the depressed heads of the
metatarsal bones impinging against the soft parts
of the plantar surface. The depressed heads give
rise to callosities in this region.

Two characteristic signs of anterior metatarsalgla
are: first, tenderness on pressure on the metatarso-
phalangesal joints; and second, pain on lateral pres-
sure and counter-pressure on the forepart of the
foot.

Prognosis.—In civil life the prognosis is good
and in military life, except in extreme cases, it
should be good also.

Trestx ent.

In mild cases, rest with non-operative restoration
of the arch is all that is required. The easiest
method of securing rest is by the use of suitable
boots with the addition of a leather bar tacked
across the sole, just behind the metatarsal heads,
which will serve to suspend these in the air and
prevent trauma in walking. This has been called
an anterior heel. The same purpose can be carried
out by the use of a spoon-shaped steel arch support
which terminates anterioriy in the same position
and is so arched as to maintain the bones of the
anterior arch in normal position. The arch may,
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also, be maintained by means of strapping with
adhesive plaster.

In more severe cases operative procedures may be
considered. The description ~f the deformity and
the order of its development suggest rational opera-
tive treatment. The deforming influences must be
reversed. The depressed metatarsal heads must be
elevated. The hyper-extended and subluxed toee
must be flexed and the dislocatea phalanges re-
duced. The sinking of the metatarsal heads must
be overcome by fixation of the auterior arch. All
these may be accomplished by transplantation of
the common extensor tendons, when this muscle
which was the deforming influence becomes a
remedial agent.

This transplantation is performed through a
semi-lunar incision acroes the dorsal surface of the
metatarso-phalangeal joints. Each long extensor
is isolated and detached from its phalangeal at-
tachment. A hole is drilled through the neck of
each metatarsal bone and the extensor tendon at-
tached there by paraffined silk. The incision is
then closed, first by deep catgut and then by silk-
worm or horse-hair suture. Further, it may be
necessary to lengthen the tendo Achilles and the
plantar fascia to secure adequate correction prior
to completing the operation.

The succes., of this operation may be assured
by completely flexing the toes at the time of opera-
tion and by maintaining this position after opera-
tion.
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CHAPTER IX.

Cla—wjool.

OR THE PURPOSE of this article, so-called

claw-foot may be considered an exaggeration

of anterior metatarsalgia. Its etiology is uncertain.

Local causes may be responsible for it, or it may

be due to certain general conditions, as for in-
stance, diseases of the nervous system.

In claw-foot are seen, but to a much greater ex-
tent, all the symptoms shown or complained of iu
chronic anterior metatarsalgia with the addition of
an increased posterior arch, a shortened plantar
ligament and a contracted tendo Achilles. The fore-
shortening of the foot ma be extreme. The foot
may be fan-shaped, spresluig out anteriorly and
_ the metatarsal heads may nct only impinge sganst

the soft tissues, but also may be enlarged and
deformed.

Prognosis.—The milder forms are amenable to
operative treatment. The graver forms cannot be
made fit for service by operative procedures.

Operstion.

I perform the same operation on these casms as
recommended in anterior metatarsalgia, except that,
in addition, it is often necessary to lengthen the
tendo-Achilles and always necessary to lengthen the
plantar fascia. This may be done by multiple sub-
cutaneous incisions. After performing this opera-
tion the toee must be dislocated downward. When
this has been done, in many cases it will prove
impoesible to bring the edges of the incision in the
ekin into apposition. In such cases a semi-lunar
incision is made on the dorsal and cutaneous
surface of \the foot. This permita the original
wound to be united but leaves a large bare area
at the site of the last incision which may be skin-
grafted at the time of operation.
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In some cases it has been necessary to perform
wedge-shaped osteotomies through the dorsal sur-
{faces of the metatarsal bones in order to change
the bearing surfaces of the metatarsal heads. Some-
times it may be necessary <o excise the heads of
some or all of the metatarsal bones. Sir Robert
Jones (British Med. Jour.,, 1916) has devised a
series of procedures to deal with the various phases
of claw-foot, but one cannot help feeling that con-
ditions demanding such serious measures can hardly
be so remedied as to make the soldier fit for mili-
tary service.

CHAPTER X.

Hammer-Toe.

T THE ONSET of this war it was the custom
of many so-called general surgeons to ampu-
tate all hammer-toes which were causing disabili-
ties. This had not been the custom of orthopedic
surgeons for some years, vecause the amputation
was found to weaken the anterior arch, and in addi-
tion the space left between the adjacent toes was
found to permit of a deforming addnction which
inter{ered considerably with the function of these.
It was then that a partial a-oputation, leaving only
the proximal third or ht" of that phalanx was
suggested. This preserved the anterior arch, but
only to some extent guarded against the adduction
already epoken of. I think it was Goldthwait, of
Boston, who at that time suggested than an excision
of the flexed joint be performed, and Merrill, of
Philadelphia, recommended that the flexor tendon
should be transplanted into the neck of the proxi-
mal deforming bone.

Hammer-toe is a deformity of doubtful origin.
It may be congenital and it may be acquired. The
fact that in the majority of cases it is found in
the secoud toe and often in the second toe of both
feet suggests its congenital origin.

7
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It is due to a flexion of the first and second
phalanges at their interphalangeal joint. This
flexion is accompanied by contraction of the tendons
and ligaments.

Prognosis.—By modern operative procedure this
deformity can be relieved without injury to the
function of the foot and the patient can be made
2:‘1’. a physically fit soldier if he is otherwise nor-

Treatment—The simplest form of operation is
to expose the head of the proximal phalanx through
a dorsal incision and to excise it. If a sufficient
portion of the shaft be excised with the head, the
contracted tondons will cease to exert a deforming
influence and the toe can be straightened out and
maintained in correction.

CHAPTER XI.

Hallux Vulgus.

ALLUX VALGUS o- bunion is due to
trauma and usually to the traunua of an
ill-fitting boot or shoe. In it the great toe is, as &
rule, adducted towards the mid-line of the foot.
The metatarso-phalanges] joint would seem on in-
spection to be enlarged. Examination of the bones
entering into the joint may demonstrate an out-
gro<th of bone, the result of a traumatic arthzitis
or osteitis about the head of the metatarsal bone,
but in many cases as, Painter points out, this is
nct seen.*

“One needs to study the gross anatomy of thess
cases both in the beginning and well-advanced types.
To palpation and inspection there does not seem .
to be any gross osseous thickening over the head
of the FIRST metartarsal even in cases where
there is marked deformity.

“The X-ray examination does not reveal any ap-
precisble thickening of the metatarsal or phalanges.

® C. F. Painter, Boston Medical and Swrgical Jonrnus, 1916
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Except where there have been some osteo-arthritic
changes in the bone due to a diathesis, I have
seldom observed any enlargement of the metatarsal
heads. The conspicuous change which one notes
in these specimens is an atrophy and oftentimes
an erosion of the inner articulating surface of the
metatarsal. It is this surface that is not apposed
to the corresponding articule~ surface on the pha-
lanx and this lack of apposition results in the
alterations of the besring surfaces above mentioned.

“These facts, I think, pretty conclusively show
that hallux valgus is not an exostosis of the meta-
tarsal head or its articulating phalanx. If it is not
this then it is merely a lateral deviation of the
great toe at the outset, accompsnied by stretching
of the inner capsular attachments and later on by
structural alterations of the articulating surfaces
no longer in use, dependent upon lack of function.”

Prognosis—By operative procedures alone can
this affection be cured in soldiers. Operation fol-
lowed by eight weeks’ rest should make a soldier
fit for duty. In civil life much less time is ordi-
narily set aside for convalescence, but as operative
procedures consist in an arthrotomy with excision
of the metatarsal head it is wisest, in the case of
a soldier whom we desire to make fit for service,
to assure perfect relief of deformity by allowing
for a sufficient period of rest after operation.

Operation.*

An incision of from 215 to 3 inches is made
through the skin only from the interphalangeal
joint of the great toe poicuscvly. This is made
to the inside of the long extensor tendon. A sec-
ond incision is now made through the skin in-
cision parallel and to the inner side of this tendon,
cutting down now to the periosteum. The meta-
tarso-phalangeal joint is exposed. With a blunt
dissector and scissors, the metatarsal head is then
delivered through the incised skin on the dorsal
surface of the foot. A Gigli eaw is then slipped
around the neck of the bone, which is sawn through,

® Forbes, Medicel Council, 1913,
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and removed by an incision running obliquely
backward and inward. The sharp edges of the
sawn bone are smoothed or nipped away. The op-
eration is completed by closing the wound and care-
fully dressing the foot. The more time and care
taken in closing the wound the better for the pa-
tient. -Up to this step only four to five minutes
have been consumed. The closure of the wound is
done by subcutaneous sutures of fine catgut. The
gkin is united by many single strands of horse
hair. The dressing is calculated to hold the great
toe in a position pointing inwards with its carti-
laginous base apposed to the cut end of the first
metatarsal bone. No endeavor is made to remove
either redundant skin or an enlarged bursa. Nature
will look after these.

CHAPTER XII.

Hallux Rigidus.

HIS IS NOT a common deformity. It is
related to hallux valgus. In it there is loss
of the power of hyper-extenmsion following an ar-
thritis of the metatarso-phalangeal joint of the great
toe. This arthritis is usually due to traumatism.
C. F. Painter, in The Boston Medical and Sur-
gical Journal, May, 1916, says: “Inasmuch as
hallux rigidus is caused by an hypertrophy of the
bone on the dorsum of the distal end of the first
metatarsal, it would seem that under the conditions
present when the seam of a shoe presses continu-
ously against this point while the foot is in action,
and the ‘break’ in the shoe, which necessarily comes
opposite the point of flexure of the foot, will in-
crease this pressure, the factors needful to produce
such an hypertrophy as that which characterizes
hallux rigidus are all present.”
Sometimes a skiagram will reveal a definite cause
for the block causing inability to extend the toe.
At other times there is no definite block or organic
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cause for this inability to hyper-extend, further
than a definite arthritis.

Because extension (dorsal flexion) of the great
toe is essential to the prehensile function of the
foot, & patient suffering from hallus rigidus is unfit
for active service.

Prognosis.—Patients suffering from this lesion
can easily be made fit for active service by properly
applied treatment.

Treatment.—In mild cases give rest to the joint
by using the anterior heel suggested in the previous
chapter. This combined with massage will often re-
lieve the condition. In graver cases treatment as
suggested for hallux valgus is recommended.

CHAPTER XIIL

Malunited and Ununited

Fractures.

HIS GROUP affords ample scope for all our
mechanical skill, while providing a host of
cases which are at once the most interesting and
the most satisfactory from the standpoint of results.
Malunited fractures invariably present difficult
surgical problems. The constant presence of in-
fection in gunshot wounds of the bones, and the
difficulty in applying the ordinary principles of
treatment in the early months following the injury,
have led to the most lamentable results. Experi-
ence has taught that it is unwise to undertake
operative procedures on the bones until many
months have elapsed after the last signs of infec-
tion have disappeared.

Unsuspected infection lurks about the ends ef
damaged bones for a long time after the wound
has hesled, and extensive operative work is very
apt to end disastrously. from the lighting up of old
infections. Six months appears to be the minimum
time which should elapge between the healing of

P sy
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the primary wound and the reparative bone opera-
tion.

In considering the question of malunic, appear-
ances must not be considered as detrimental to
function.

Sir William Bennet, about sixteen years ago,
undertook an investigation of this subject and
summed up his deductions in these words:

“What I decidedly mean to say is, that the mere
fact that the bones of a broken limb do not unite
symmetrically and quite in the straight line, is
not of necessity, in itself, any reason why disa-
bility should occur, or why the wage-earning power
of the individual should be diminished.”

The words of Sir William Bennett are strong
words, yet there remains a certain proportion of
patients in whom osteotomies and bone fixation
will be found necessary, hence this latter subject
may well be considered here.

Unanited Fractures.

Perhaps of all conservative methods available for
the treatment of ununited fractures, the one spoken
of by that most ingenious of old-time orthopsedic
surgeons, Thomas, of Liverpool, as “damming and
jamming” is the most efficient. All of us know
something of Bier’s system of treatment by con-
gestion. Bier followed Thomas who, for years be-
fore Bier was even born, surgically, if not actually,
treated ununited fraciures successfully by produc-
ing congestion by what he called “damming.”

Conservative treatment has not been superseded
by the methods of Lane, Albee and others. These
treatments should only be considered in special cases
and where conservative methods have failed.

Lane’s methods, if not revolutionizing the treat-
ment of fractures, by those most familiar with the
surgery of bone, can, at least, be said to be a most
valued addition to surgical technique; but there are
certain disadvantages about their use, not only be-
cause all open operative procedures may be under
certain conditions subject to criticism, but also
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because the presence of a metal plate instead of
stimulating osteo-genesis retards it.

Let me reiterate: metal plates and screws retard
osteo-genesis; they cause porosis and, further, their
presence will never, can never aid union of bones
long ununited, where there has been a distinct
pathological change in the ends of the fractured
bones, which change ususally consists of a degen-
eration of bone cells with a coincident increase in
calcivm salts—an area of eburnation.

How can we expect, in the treatment of ununited
fractures, to see bones, no matter how well joined
by means of Lane’s plates, showing signs of osteo-
geesis if, as is often the case, the ends are capped
with an area of sclerosis sometimes extending for
one and one-half inches! Thus, often, it is not
splinting alone which is required but the furnishing
of a bone-growing and osteo-conductive element in
contact with the healthy bone beyond the eburnated
area. It is for these cases, especially where an auto-
genous osteo-genesis cannot be depended upon, that
the bone inlay or graft consisting of the three ele-
ments, periosteum, endosteum and marrow popu-
larized by the orthopedic surgeon, Albee, is recom-
mended.

That bone, instead of metal, is now available, not
ounly to splint difficult and uncontrollable fractures.
but also to stimulate osteo-genesis in ununited frac-
tures, is most fortunate at the present moment,
when thousands of soldiers are returning to our
hoepitals with injuries to the bones, which urgent'v
call for radical operative procedures before ?.c_
can be fitted to return to useful civilian life.

Gallic’s Resoarches.

For the past four to Sve years a Canadian, a
member of the American Orthopedic Assoviation,
I speak of Gallie, of Toronto, has been experiment-
ing on the transplantation of bone, ar2 I am proud
to say has produced an experimental work which not
only has clarified our past knowledge of this sub-
ject but bas added information of tha utmost value
and importance to our knowledge of oseteo-genesis
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at a time when all information is sought with
avidity for the benefit of those who have suffered
bone lesions in our Great Cause.

The results of these experiments were reported
by him at the meeting of the Canadian Medical
Society held in 1917. As he has been kind enough
to furnish me with a copy of his report, which I
hope will be published in the Canadian Medscal
Association Journal, I can, fortunately, quote ver-
batim many of his conclusions.

Albee’s work had stimulated all of us, but what
was the history of the transplanted bone which in
spine and extremity became, apparently, fused with
its host?

Gallie’s studies wcie undertaken for the express
purpose of learning the histcry of implanted bone.

In the experiments made by Gallie it has been
observed that both bone graft and osseous host are
necessary for the formation of new bone. If, for
instance, an autogenous graft be plaeed in a canal

prepared for the reception of the same in a selected
living bone, or host, various interesting phenomena
are noted.

First, nearly all the cells in the interior of the
graft, be they bone or be they of other living tissue,
which are not bathed in the lymph exuded from
the host coagulate and die.

Second, on the surface of the graft and in the
open mouths of the Haversian canals are many
osteoblasts which are in a position to absorb nutri-
ment from the lymph exuding from the oeeeous
host. These osteoblasts so nourished are capable of
living and proliferating. At the end of ten aor
more days, the ostecblasts on the periosteal and
endosteal surfaces of the graft having so prolif-
erated, new bone formation can be plainly seen on
these surfaces.

Third, in addition to forming new bone about,
. and on, the surface of the graft, these proliferating
osteoblasts proceed to attack the dead bone of the
graft and rapidly produce excavations, apout the
edges, which are at first filled with proliferating
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cells and later by new bone laid down by these cells
upon the walls of these excavations.

Fourth, whilst these changes are occurring on
the surface, a re-establishment of the circulation
has been taking place as the result of new blood-
vessels penetrated into the mouths of the Haversian
canals. This pmet.ratmg proceeds with extraordi-
nary rapidity and in small porous transplants is
complete in approximately two weeks.

Fifth, osteoblasts spread (with these blood-ves-
sels) from the surface into the Haversian canals;
thus at the end of three weeks from the time of
transplantation, the same changes which have been
described a8 occurring on the surface are also taking
place within the substance of the bone.

Here, now, we have the immigrant osteoblasts,
nourished by means of the newly formed blood-
vessels and mcrensmg by proliferation, attacking
the dead bone in the interior of the graft, rapidly
producing excavations, and at the same time laying
down new bone to take its place. At first this phe-
nomenon occurs only near the surface of the bone.
Later this absorption of dead bone with the forma-
tion of new bone spreads deeply into the transplant
until the whole graft is permeated by new blood-
vessels and osteoblasts rapidly forming new bone.

Gallie tells us that the rapidity with which these
changes occur depend on three factors: (1) in-
versely a8 to the size of the graft; (2) inversely
as to its density; and (3) directly as to the abund-
ance of the supply of osteoblasts which survive on
the surface of the graft.

It has been demonstrated that the absorption o1
the dead bone of the graft and the formation of
new bone in the graft is necessarily slow in very
thick grafts, owing to the distance the new vessels
and osteoblasts have to permeate. Indeed many
months may elapse in such cases before replace-
ment can occur. Tue density of the graft is im-
portant also. Replacement is necessarily slow in
hard dense bone, such as the crest of the tibia,
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while it is rapid in open cancellous bone, such as a *
rib.

It has also been demonstrated that if a graft is
cut in such a way that the endosteal and periosteal
surfaces are undisturbed and exposed to a good
supply of lymph, the changes described occur with
certainty and rapidity, whereas, if the periosteal and
endosteal surfaces are removed very little osteo-
genesis takes place from the graft itself owing to
the scarcity of osteoblasts.

A series of experiments were undertaken to prove
the importance of the living graft as an osteo-
genetic factor. Devitalized bone was grafted into
a living osseous host. Here all the changes de-
scribed were slow and uncertain. A further experi-
ment was undertaken with heterogenous bone.
Here, as in devitalized bone, replacement must de-
pend on osteoblasts from the host alone.

A second series of experiments were undertaken
to prove the importance of the host. Gallie trans-
planted a graft into muscle instead of into bone.
Here, if any attempt at osteo-genesis occurred it
was small and ineffectual, the graft indeed disap-
pearing -~ time by absorption.

° Covellary.

(1) Gallie’s experiments are in agreement with
those of MacEwen. They indicate that the peri-
osteum is only a lining membrane and that the
great majority of osteoblasts cling to the bone when
the periosteum is removed.

(2) It is seen that the autogenous graft itself
has a most important function to perform in osteo-
genesis, and that of the graft the most important
parts in this function are the periosteal and en-
dosteal surfaces.

(3) 1t is necessary to sppreciate that the osseous
host, as well as the autogenous graft, has a distinct
place in the osteogenetic function.

Practical Dedactions.

The important lessons to be deduced by prac-
tical surgeons from the results of these experiments
are:
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(A) Both the graft and the host have their dis-
tinetive places in osteo-genesis and are of equal
practical importance.

(B) The periosteal and endosteal surfaces are
the essential parts in the bone-forming function of
the graft and in recounstructive surgery of bone are
the necessary parts of the graft.

(C) Living and autogenous bone is necessary for
the formation of bone because both devitalized and
heterogenous bone slowly absorb and disappear un-
der the action of the body fluids and giant cells.
According to this, when gaps in long bones are
to be filled, the autogenous graft only should be
employed, as here we have a condition in which
contact for the graft can be secured onmly at the
extremities; consequently the replacement of the
central portion of the transplant must depend on
living osteoblasts on the surface of the graft itself.

Again, in the treatment of nou-union in frae-
tures, the sutogenous graft is essential, because here
we are dealing with fragments of bune in which
osteoblastic activity is at a minimum.

(D) Grafts should be cut in such a manner that
the largest possible “osteoblast-bearing” area is ex-
posed. Gallie says that when the tibia is used the
graft should be cut from the face of the bone and
not from the crest. I often employ the outer sur-
face of the tibia. The width of the graft should
be greater than its thickness. .

(E) The choice of the site from which the grart
is cut is of importance. If strength of the graft
is not essential a rib is better than a portion of
the tibia, in that a rib which has been so incised
as to expose a large endosteal surface to a supply
of lymph, is, because of the large number of osteo-
blasts on this surface, more capable of causing
osteo-genesis than is a long bone. At the same
time, in operations undertaken for such lesions as
ununited fracture, it may be necessary to secure a
graft which is strong enough to assure the stability
of the ends of the broken bone; but as Gallie points
out, this may be surrounded with a number of
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small strips which will assure the formation of
marked callus.

(F) Heterogenous and devitalized bone have a
distinet place in bone surgery. Although they are
not to be used where the host cannot be expected
to sufficiently stimulate oeteo-genesis, as in un-
united fractures, they are to be preferred in all such
positions where metal plates have been used in the
past.

The advantages of these heterogenous grafts are
obvious. No foreign material which is apt to get
loose or produce irritation is introduced; the plate
can be made in any shape; and no secondary opera-
tion is necessary, either for securing the graft in
case of using an autogenous graft or for the re-
moval of the splint in the case of the use of a metal
plate. Gallie has recovered specimens which show
the union of plate and pin to underlying bone, with
the later laying down of new bone on the surface
. of the plate and the replacement of dead, by living,
bone. At the end of six or eight months all signs
of the heterogenous graft had disappeared. What
can be better in all such cases where Lane’s plates
would have previously been selected?
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CHAPTER XTIV,

Injuries of Nerves.

ANY of the wounded, returning to the Base,

are suffering from nerve injuries which

were originally complicated by fractures and which
now may be accompanied with stiffness of joints.

The most important work performed by Cana-
dians on this class of injuries from the beginning
of the war until 1917 was that done at Ramsgate.
Since then there have been many important com-
munications. Major Alwyn Smith, an orthopeedic
surgeonn of Winnipeg, presented at the meeting of
the Canadian Medical Association held in 1917, a
report of fifty cases operated on in the Ramsgate
Canadian Military Hospital. As his deductions
from these include many of the most important
points in the practical surgery of peripheral nerves,
I will incorporate some of them in this chapter,
holding myself responsible principally for the edit-
ing of these. In my self-appointed task, as editor
and compiler, I will endeavor, however, to add
any suggestions of interest which have been pub-
lished since Major Alwyn Smith’s report became
available.

In discussing the operative treatment of nerve
injuries, it must be agreed that certain fundamental
principles be recognized before any organization or
surgeon can be prepared to give efficient treatment.
Injuries to nerves may be direct or indirect. Cone,
(Am. Jr. Orthopacdic Surgery, August, 1918) points
out that symptoms are not necessarily due to a
direct tear of the nerve; injury of bone and soft
parts with consequent scar-formation is frequently
responsible for complete or partial paralysis.

Cases of peripheral nerve lesions requirc uninter-
rupted treatment for a considerable length of time.
If a surgeon is not able to study his case before
operation and to assure himself that operative treat-
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ment will be followed by efficient after-treatment,
he is not justified in attempting any secondary
operation for the repair of a mnon-functioning
peripheral nerve. !

If an institution is not prepared to furnish for
the weeks and months following operation that effi-
cient after-treatment of a patient necessary to as-
sure that all possible functional regeneration and
histological repair has occurred, such inrtitution
cannot honestly undertake the treatment ot such
patient; but, on the other hand, should complete
arrangements for the treatment of the patient in a
suitable hospital.

A military policy which permits soldiers to wan-
der from hospital to hospital, convalescent home to
hospital, convalescent home or barracks, is not, in
my judgment, fair to the wounded soldier, the
country, the medical profession or even the mili-
tary organization which the country rightly holds
responsible for the care of its sons who through
the exigencies of a cruel war have had to become
soldiers, and for whose care the people will some
day rightly demand en account.

In cases of nerve repair surgery must run hand
in hand with massage, electrical and postural treat-
ment. These forms of treatment must be carried
out with continuity of purpose. It is unfair to
permit of surgical intervention without assuring
that this is to be followed by approved after-treat-
ment. Good results cannot be obtained by any
policy which permits surgical procedures on one
continent being followed by convalescent treatment
on another continent, in institutions where those
in charge can have no real knowledge of the past
procedures undertaken in any given case—where
lack of continuity characterizes the whole history of
the patient’s treatruent.

It is generally accepted that the sooner damaged
nerves are repaired the better are the patient’s
chances of a favorable result, but, at the same
time, operative procedures must be preceded by
careful study of the case, and are only indicated
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when all chance of secondary infection or the set-
ting up of a latent infection are past.

In my experience of wounds in war the kind of
projectile inflicting the wound makes a very im-
portant difference. Bullet wounds are less likely to
be infected than shell wounds. Bullets are less
likely to carry before them infected material which
may on any disturbance of the local circulation,
be it through secondary operation or otherwise, set
up an infection which may, at least, seriously inter-
fere with the rosults of surgical intervention and
possibly endanger even limb or life.

In nerve injuries it has been found that cases
due to bullet wounds which have healed rapidly,
may be operated on with safety within three weeks
from the time the wound is healed. This, at least,
was the experience of the Canadian Hosepital at
Ramsgate. On the other hand, it has been observed
that wounds due to shrapnel or high explosive re-
quire a longer period of time, more especially if
there has been bone involvement or the presence
of fine metallic bodies. In these it may be advis-
able to wait at least three months after the healing
of the wounds.

The average time of operation in these cases
undertaken by Major Alwyn Smith, at Ramsgate,
was five and a half months. The majority of such
cases seen by him were shell wounds in patients
transferred from other hospitals.

Electrical Reactions.

The conclusions arrived at by Colonel Clarence
L. Starr, whose experience included several hundred
such cases treated at the Granville Canadian Special
Hospital, are these: Cases of definite nerve lesions,
examined, the voluntary motor loss carefully noted,
as soon &8 they reach the hosepital, are carefully
noted, the sensory changes, epicritic and proto-
pathic, and loss of joint sense, worked out; the
electrical reactions tested and their reaction to the
Jones condenser recorded.

Daily massage and galvanism to the affected
group of muscles are prescribed, and examination




Blecirical Reactions 9

repeated at intervals of ten days. If, after a series
of such examinations no improvement is noted, and
the galvanic response, as indicated by the Jones
condenser, iz weaker, the lesions are considered
complete and exploration is advised.

If there is no sepsis, in cases of bullet wounds
two weeks after healing is complete, and in cases
of shrapnel or shell wounds with prolonged sup-
puration, two months after healing is complete,
operation is undertaken.

The earlier conclusions of Major Alwyn Smith,
who really initiated this work in the Canadian War
Hospitals, are here cited:

When a patient with a suspected loas of con-
tinuity in 8 peripheral nerve is presented for ex-
amination in an institution fitted for the treatment
of such lesions, systematic examinations by farad-
ism and galvanism are prescribed and on the re-
sponse to the latter usually depends the diagnosis.
Stress is 1aid on the sluggish response to galvanism
and to the increased amount of current required
to produce it.

Cases showing prompt response to galvanism in
some muscles and sluggish response in others sup-
plied by the suspected nerve should be watched for
improvement, or otherwise, a8 a partial lesion may
be suspected to exist. Should no improvement occur
after six weeks of treatment by electricity and
massage, operative procedures should be considered.

In Msjor Alwyn Smith’s cases all lesions which
were demonstrated to be complete at the time of
operation had displayed loss of irritability and s
sluggish response to galvanism before operation.
All such cases failed to respond to faradism and
the sensory disturbances were anatomically con-
stant.

Whilst a patient is being treated by electricity
and massage for a nerve injury, or whilst a patient
is being treated by these means before or after
operation, the paralyzed muscles must not be al-
lowed to become stretched. They must be guarded
by orthopedic appliance or contractures will oc-
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cur; and, further, the rule must be made to cor-
rect all contractures at or about joints distal to
the lesion before undertaking any operative pro-
cedures on non-functioning peripheral nerves.

When undertaking an operative procedure on a
nerve the operator must begin with the firm deter-
minaticn to secure end-to-end suture, if continuity
be lost by a localized area of otherwise irreparable
destruction.

When there is marked scar-tissue formation it
is advisable to make the incision above and below
the scar and to pick up the nerve at the upper and
lower levels. At these levels it may be dissected
as it passes through the surrounding fibrous tissue.
When this has been done a critical examination
as to the functional viability of the nerve should
be made.

During this examination and during all further
dissection the nerve should be held by means of
soft sterile tapes.

When a nerve has been isolated by dissection
through an area of scar-tissue it should be exam-
ined with a faradic current above and below the
injury if there is no visible loss of coutinuity, and
below only if such loss of continuity ia apparent.

In the majority of cases the surgeon will be in-
terested to note that in complete lesions there is
no response to electricity although the electrode
may be applied below the lesion. It has been noted
that the lower end degenerates in a few days.

When the examination by electricity has been
completed, the suspected nerve must be examined
by eye and by finger, for although often there is
no visible loss of anatomical continuity there is a
loss of histological continuity. Often & definite
nerve bulb is discovered on occular examinaticn.

“When a complete severance of the nerve has
occurred, one finds a mass of fibrous tissue hetween
the ends adherent to them. As a rule, the ends are
bulbed like the ends of nerves in amputation stumps.
These were formerly considered fibrous neuro-
fibromata, but can no longer be classed as fibrous
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masses. There is more of nerve than fibrous tissue
in most of them.

“The fibrous scar between the nerve ends con-
tains young nerves in the great majority of cases.
I have found young and adult nerves in ths exei-.d
pieces in 90 per cent. of cases. This scar is usually
wavy, cellular, vascular connective tissue.”—
(Conz.)

Sometimes the nerve may appear normal to the
eye but by palpation a fibrous “block” may be recog-
nizable. Should the faradic current have tarled to
pierce this “block” it is advisable to divide the
nerve at its hardest point and to treat it in the
manner about to be described for the union of a
divided nerve.*

When a nerve has been divided by projectile or
incision it will be found that the cut extremities
have degenerated and that they are composed of
fibrous tissue and not of nerve tissue. It is useless
to unite areas of fibrous tissue which will separate
the axones of the injured peripheral nerve. Such
procedure would simply result in a “block” in the
functional and histological continuity of the nerve.

These areas of fibrous tissue must be excised be-
fore nerve tissue can be united to nerve tissue. The
beet procedure for such excision is to steady the
fibrous extremity of the nerve under examination
by means of mouse-tooth forceps, whilst a series
of incomplete cross sections are made in the sub-
stance of the nerve, at a distance of one-eighth
inch, beginning at the extremity and carried up
or down until healthy nerve tissue is encountered
(and the ends bleed slightly) —HapLey WILLIAMS.

These incisions are made with a sharp scalpel
almost, but not completely through, the circumfer-
ence of the nerve. When healthy nerve tissue is
recognized by the protrusion of the bundles of nerve

*Sir Harold Stiles says: “If on stimulating the thickened
or bulbous nerye, it is found that the muscul response is
fairly sqod it is often advisable to incise the involved portion
longitu mnl'ly in one or two places; if on the other hand, the

Ic response is feeble, an exsection should be done to
expose nerve fibres free from all scar or ncuromatous tissue.”
(Amer. Jr. Orth. Surgery, June, 1918.)
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“tendrils” the last-made incision is converted into
a complete section of the nerve.

The amount of loss of nerve tissue should now be
gauged and the area to be bridged demonstrated.

“Whenever end-to-end suture can be obiained by
any means, nothing should be left undone to bring
+¢ about.”

Shortage can be overcome in four ways:

(1) By flexion of an intermediate joint, which is
applicable to loes of nerve continuity in the lower
and upper extremities.

2) By free dissection above and below, which is

slso applicable to loss of continuity in both upper
and lower extremities.

(3) By transplation of the nervepath to s
straight line. This is applicable to the musculo-
spinal nerve of the upper extremity.

(4) By dislocation of the nerve. This is ap-
plicable to the ulnar nerve at the elbow joint.—
Avwyx Syita.*
~ When the severed ends c¢f a peripheral nerve are
ready for suture a temporary stitch of fine catgut
is placed through the nerve ends by means of a fine
non-cutting needle at a distance of about half an
inch from each extremiiy. This stitch will give
temmporary fixation to the cut ends. This will
facilitate the permanent suturing, which is done
with the finest white sew.ng silk on the finest
domestic needle. (No, 9 Caly x self-threading needle
is advised by Major Alwyn Smith.)

Sir Harold Stiles employs the finest linen thread,
vis., the No. 160, supplied by Messrs. Turnbull &
Wilson, Edinburgh.

The divided ends are then united by a oon-
tinuous suture carried only through the nerve-
sheath. It is important to assure that the cut ex-
tremities of the sheath are everted to avoid in-
growth of fibrous tissue. The stoy-suture is now
removed.

ool ey Wl (G, Mot e, e )
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The newly sutured nerve is now either covered
with a layer of fascia lata or buried in muscle.
Major Alwyn Smith seems to prefer the former.
This procedure is carried out by excising a suffi-
cient portion from the thigh, wrapping its inner or
muscle surface about and in contact with the nerve,
converting it into a complete tube.by chromic cat-
gut sutures and anchoring it to the surrounding
tissues.

Doctor Peet, a surgeon of Toronto, moet inter-
ested in orthopedic surgery, has advised the burial
of the repaired nerve in an adjacent muscle. The
writer has never had an opportunity of carrying
out this suggestion, but theoretically it seems to be
well worthy of trial.*

The last cardinal principle in the surgical treat-
ment of nerve lesions is tp assure that prolonged
after-treatment is carried out. This must be given
in suitable institutions. As Major Alwyn Smith
has pointed out, then, and only then, will the
surgical treatment of nerve cases become truly
adequate.

We have considered the surgical p-inciples in-
volved in the suturoe of nerves. Unfortunately
space does not permit of a discussion of the opera-
tive procedures suggested for the suture of indi-
vidual nerves. These have been fully dealt with
by the Scottish orthopsdic surgeon, Sir Harold
J. Stiles, and all practicing the surgery of the
peripheral nerves are advised to study his work.®
(Am. Jour. Orthopaedic Surgery, June, 1918.)

When an injury involves one of the nerves of
the forearm it may be necessary to combine the
suturing of the nerve with a transplantation of one
or more of the adjacent tendons.

Colonel Clarence L. Starr (4. M. Jowr. Ortho.
Surg., July, 1918; Ibid, July, 1918) draws our
attention to tendon transplantation for irreparable
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sisting of cellular tissue or healthy muscle.” (Amer. Jour.

Orth. Surgery, Junme, 1918.)
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nerve lesions in these words: “The succees attend-
ing the transplanting of tendons in i

nerve lesions is little short of marvelous. In
musculo-spiral damage, it is particularly useful
and results are almost as satisfactory as complete
nerve recovery. In this case the pronator radii
teres is inserted into the two primary radial ex-
tensors, the palmaris longus into the extensors of
the thumb, and the flexor carpi radialis into the
common extensor. The result, after proper train-
ing, is a complete voluntary extension of wrist,
fingers, and thumb.”

CHAPTER XV.

Amputations and Amputation
Stumps.

HE LAST SUBJECT which should be dis-
cussed in a paper dealing with orthopedic
surgery in war is what we have learned regarding
amputations and artificial limbs. We have learned
a great deal. Operations which were considered
with great favor in the piping times of peace have
not stood the test of war. Experience in war sur-
gery has 8o well demonstrated the inadequacy of
peace-timue methods that a memorandum, which sug-
gests the hand of Sir Robert Jones, was published
on this subject by the Crown in March, 1916. Much
that was published in that memorandum is quoted
here, my only authority being that I, by so doing,
am simply propagsting knowledge which has been
collected to help the subjects of the King and his
Allies.*

At the same time the subject matter of this
memorandum has been elaborated and critically re-
vised by a study of the important work of Mr.
Muirhead Little, published in the American Jour-
nal of Orthopaedic Surgery of April, 1918. From
this I bave quoted at length, and thus desire to

*Messrs. Harrison, Lona, London, March, 1916,




Amputations ond Stum‘ L 105

acknowledge my indebtedness to this surgeon for
his valuable contributions to this subject.

General Consideration.

It is a general rule that an amputation stump
should be made as long as possible; but the longest
stump is not always the most useful to the patient,
or the best for the fitting of an artificial limb.

If the bone cannot be well covered eventually, it
is better to re-amputate than to allow the flaps to
become drawn in, adherent and distorted in the
process of cicatrization.

Surgeons and all makers of artificial limbe are
agreed in the conclusion that, except in the cases
of the hip and the shoulder, where there is no
choice, exarticulations do not provide satisfactory
stumps for the following reasons:

(1) The articular end of the bone is always more
bulky than the shaft; consequently the resulting
stump is more or less bulbous immediately after the
operation, and becomes still more so as time goes
on and the soft parts shrink. It is very difficult,
if not impossible, to fit such a stump properly with
a rigid socket such as is generally to be preferred.
Another objection is that the artificial limb must
be wider than the natural one at the end of the
stump, and consequently is umsightly.

(2) The joint of the artificial limb cannot be
fitted on a corresponding level to tLe sound limb
unless it is placed on the sides of the end of the
stump, making the artificial limb still wider than
its fellow and increasing its asymmetry.

(3) Large flape are needed to cover the bone end,
and these are often difficult to obtain in such a
situation, and are likely to be of low vitality and
prone to slough. In this war sepsis has been and
is 80 widespread that oseteoplastic amputations,
which were becoming usual in civil life before the
war, are generally out of the question. There must
be very few cases in which the surgeon is sure
enough of his asepsis to venture on this procedure.

(4) No doubt the best end-bearing stumps are
those in which the section has been made through




106 Orthopaedic Surgery in War

cancellous bone, but the fact that the section is
through the compact bone and medullary cavity of
the diaphysis, has proved no bar to the use of an
end-bearing pad. Of course, scars over the end
of the bone are not well adapted to bearing pres-
sure, although some of them may do so.

(5) An anterior scar is also objectionable, because
in all amputations of the lower extremity consid-
erable pressure has to be borne by the front of the
lower end of the stump in the sction of lifting or
swinging forward the artificial limb. A posterior
scar is, therefore, to be preferred in all amputa-
tions of the leg and th.gh.

(6) In the upper extremity eund-scars not ad-
berent are preferable, for here end-pressure does
not occur, and leverage is all-important. It is very
rarely that outgrowths of new bone, forming spurs,
or osteophytes, ure of any practical importance.
They are very seldom large sxcept in the thigh,
and then they are usually found at the inner
gide of the end of the bone, where they are not
exposed to much pressure and give no trouble.

(7) The guillotine amputation,* or amputation
without flaps, was originally intended to be a tem-
porary measure, to be followed later by re-amputa-
tion and the provision of a proper covering for
the end of the bone, but a certain number of these
cases have come to us in which the wound has been
allowed to heal without any secondary amputation,
and with the protruding end of bone covered by
nothing but adherent fibrous tissue. In the upper
extremity, such scars seldom give trcuble, but in
the lower extremity, when the soft parts are dragged
up by the flexion of thu hucket, the nutrition of the
scar is interfered with, and it is very apt to break

In other cases a secondary smputition has been
followed by adhemnce of the edges of the tlnpu to
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one another, but a broad band of scar tissue ad-
herent to the bone intervenes between the edges of
the skin flaps. If the flaps are voluminous they
will be infolded, and their edges are separated from
one another, thus forming what may be called 2
bifid stump.

Although there is no drag upon such a scar when
an artificial limb is worn, the soft parts are apt
to be pressed together, and a troublesome form of
eczema often appears on the contiguous surfaces.
This condition is due to the secondary amputation
having been performed while the tissues were still
in too septic a condition for primary union. These
premature attempts to produce a sound stump lead
to repeated re-amputations, of which some unfor-
tunate patients have suffered as many as sevem in
the same limb.

Special Amputations.

Upper Arm.

The best amputation is circular, or by short equal
fiaps, at the lowest poesible level. Some shoulder
joint movement can be preserved witu a stump caly
two inches in length (measvred from the anterior
axillary fold), but a shorter stump is for all prac-
tical purposes a shoulder amputation. Special care
should be taken to prevent (by passive movement)
sdduction contracture at the shoulder joint—
(Crown Memorandum.)

After amputations through the shoulder joint or
through the neck of the humerus (from a prosthetic
point of view they are the same), a leather cap or
an artificial arm can be fitted over almost any scar,
but as the leverage pressure comes mostly on the
side of the chest, it is advisable not to leave an
sdherent scar in this situation. Amputations
through the upper third of the humerus offer a very
short stump for the attachment of an artificial limb.
The muscles of the shoulder, especially the pee-
toralis major, the latissimus dorsi, and the teres
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major, are attached so low down on the shaft as
to form insuperable obstacles to the attachment
of & socket, but if the attachments of these mus-
cles are severed and the arm kept fully abducted
during the subsequent process of healing, a very
valuable addition to the available length of the
stump can be secured. It is often necessary in such
an operation to slide up a flap of skin from the
chest wall in order to cover in the axillary wound.
Recent experience has shown that after such zn
operation there still remains ample power of ad-
duction for all practical purposes. In arm amputa-
tions length of stump is of the greatest importance,
and as the strains which the stump has to bear are
mostly lateral pressure from leverage, the condition
of the skin over the end of the bone is of much
leas importance. It is better to save half an inch
in length rather than sacrifice it in order to cover
the end of the bome with skin, for the artificial
appliance does not exert direct end-pressure upon
the soft parts such as gives trouble in the lower
extremity.—(MUmHEAD LITTLR.)
Through the Elbow-Joint.

This offers no advantages over amputation imme-
diately above the joint, and the stump is more dif-
ficult to fit with an artificial elbow-joint.—(Crown
Memorandum.)

Forearm.

The best amputation in this region is at the
junction of the middle and lower thirds. Above this
point, it is particularly desirable to secure as long
a stump as posgible. In short forearm stumpes, t. 6.,
two or three inches below the elbow, difficuity is
experienced, not only from loss of leverage, but
from the tendency of the short stump to slip out
of the socket of the artificial limb during aciwwe
movements of the elbow.—(Crown Memorandum.)

The muscles on the flexor surface of the forearm
and of the upper arm occupy so much spsce as to
hinder effective flexion of an artificial limb. The
tendon of the biceps, when this muscle is contracted
in flexion, terds to push forward the forearm bucket,
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so that a short stump here is apt to slip out of the
bucket on flexion. As the muscular action of the
biceps is most important, one cannot follow the
precedent of the pectoralis major and detach its
insertion. Some advantage, however, may be gained
by removing the fleshy bellies of the flexor mus-
cles, which are no longer of any use. The most
useful stumps of the forearm are those following
amputation about the junction of the middle and
lower thirds. Lower down than these the parts are
often badly nourished and the ekin adherent and
cyanotic. In all amputations in the forearm care
should be taken to prevent firm adhesions between
the two bones, and to preserve the two movements
of pronation and supination, which can be made
useful in a suitable artificial arm.—(MURHEERAD
Lrrmiz.)

Amputation by short equal anterc-posterior flaps
is the best. Pressure from the artificial limb
occurs only on the circumference of the stump, so
that a terminal scar is desirable—(Crown Memo-
randum.)

Theough the Wrist-Joint.

Amputation through the wrist-joint, though not
80 objectionable as some other exarticulations, gives
& particularly unsightly artifical arm, owing to its
extra length. After amputations through the meta-
carpus, & useful appliance can be fitted, which, by
utilizing the flexion movements of the wrist, en-
ables a good grasp to be effected by means of a
movable thumb and fixed fingers. It is hardly nec-
essary to eay that in amputations lower than this
anything that can be saved is worth having, for,
even if only a little finger is left, it can be made
extremely useful by means of a fixed stump to
which it can be opposed. No attempt is made to
make such a stump resemble the natural parts in
sppearance, but in addition to this working appli-
ance, ornamental fingers and a glove can be sup-
plied —(Mumrzap LiTTLR.)



110 Orthopaedic Surgery n War

Lower Kxtremity.
Thigh.

When this war began, the case of a man who had
suffered exarticulation at the hip-joint was a piti-
able one. It is true that some sort of artificial
appliance could be and was supplied, but the appli-
ances then available were all of very limited use.
Since then, however, experience in the fitting of
what is called a “tilting-table” has resulted in such
improvements that at the present moment the pe-
tient with amputation throngh the hip-joint is bet-
ter off than one who has six inches of the femur
remaining. This appliance, which is very inappro-
priately named, consists of a leather socket moulded
round one-half of the pelvis, in which the patient
sits, and on to which, by means of steel supports,
an artificial limb is attached. Ir locomotion there is
no movement corresponding to the hip-joint, but a
joint is provided to enable the patient to sit down,
with a <pring lock for walking. Owing to these
improvements, therefory, it appears to the writer
that exarticulation at the hip or amputation through
the neck of the femur, should be much more often
pertormed than it has been up to the present time.
The risk of the operation, if it is performed in
steps, need be no greater than that of amputation
in the upper third of the thigh. By amputating
through the neck of the bone, the difficulties of the
operation are diminished, and just as good a stump
results as after exarticulation. In an average
British soldier, whose height is five feet, six inches,
the length of the femur is less than 18 inches,
measured from the tip of the great trochanter to
the level of the articular surface of the tibia; con-
sequently, the upper third of the bone is only six
inches long. Such short stumps are often flexed
and abducted, and it is extremely difficult to cor-
rect this flexion. Moreover, the stump is not long
encugh to enable the patient effectively to control
the artificial limb. The middle third of the thigh
has been the site of nearly half the amputations of
the Jower extremity treated at Roehampton. The

-



Special Amputation of the Thigh 111

longer the stump available the better, and end-
bearing, that is to say, the support of part of the
body weight on the end of the stump, is of great
value to the patient. The scar should always, if
possible, be situated well awsy from this surface. A
posterior scar is the most favorable. Leverage
action of the stump on the leg causes pressure on
the front of the bone, and eepecially ~ear the end
of the stump. At the same time it should be re-
membered that the femur in a thigh stump lies
much nesrer the outer than the inner side, and
the former aspect of the stump has to sustain a
considerable amount of pressure against the bucket.
External scars are for this reason objectionable and
to be avoided. It is preferable to attach the cut
muscles or their tendinous expansions to the peri-
osteum at the end of the bone. If the adductor
muscles are left free to retract they form a trouble-
some kump at the inner side of the upper taird of
the thigh, which hinder; satisfactory fitting of the
socket. Although these muscles, thus rendered
useless by the loss of their points of insertion, will
atrophy in time, the process may occupy a year or
two. The most favorable positon for an amputa-
tion of the thigh from the prosthetic point of view,
is the lower third, just above the condyles. If pos-
sible, a long hooded flap should be made, giving a
posterior acar. The resulting stump should have a
good bearing surface. The ekin in this region is
thick and bears pressure well, and the length of the
lever gives good control of the stump. If, as rarely
. happens, asepsis can be covated on, a Stokes-Gritti
operation gives excellent stumpe, and is to be rec-
ommended provided the patella is securely fixed to
the end of the bone—(Mummzap Litrir)
Through the Kave-Joint or Condyles of the Femur.
Amputations through the knee-joint are seldom
satisfactory. Even when the scar is well placed,
the skin is often adherent and the end of the stump
will not bear much pressure. The objections to
mrtic;htion in generaly apply here—(Mummazap
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Gritt’s Trane-condyloid end Stn'lu Sapra-condyloid

These two operations are often confused. Be-
tween them there is this all-important difference:
in Gritti’s, the section of the femur is made through
the condyles; in Stokes’, at least one-half inch
above them. In other words, the one operation is
trans-, the other supra-condyloid.

On this point great stress has been laid, and very
rightly by Sir W. Stokes, and a comparison of the
two operations will conviuce every one that he is
correct. If the section of the femur be made
through the condyles, the sawn patella will not fit
down into place. It will either be drawn up slto-
gether on to the front of the femur, or else will
project forwards, somewhat like the half-open lid
of a box, at an angle to the board-sawn surface,
which is also too large for it to cover, and acroes
and off which it is liable to be shifted by the con-
traction of the quadriceps, if it has been found poe-
sible to get it into place. To effect this, an amount
of force will be required which is almost certain
to result in bruising of the cut periosteum on the
edge of the femur, and consequent necrosis. If, on
the other hand, the saw is made to pass a full inch
above the condyles, the patella will fall readily into
place; it will cover more completely the now smaller
surface of the femur, and will remain easily in situ
here.

Operation.

A tourniquet having been applied, the limb
brought over the edge of the table and supported,
and the opposite one secured out of the way, the
surgeon standing to the right of the limb, with his
left index and thumb marking the base of the flap,
makes an incision commencing (on the left side)
an inch above and rather behind the external con-
dyle, carried vertically downwards to a point oppo-
site to the tibial tubercle, then broadly curved acroes
the leg and carried upwards to a point opposite to
that from which it started. This flap having been

*Jacobeon,
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dissected upwards, together with the patella (after
section of the ligamentum patell®), a posterior flap
is cut nearly as long as the anterior. This may be
effected in one of two ways, either by the surgeon
looking over and then stooping a little (the limb
being now raised), next drawing the knife from
without inwards across the popliteal space, thus
marking out and then dissecting up a skin flap, or
by transfixing and cutting the flap from within
outwards. Of the two I prefer the first: the latter
is the speedier, but less suited to bulky limbs. The
flaps being retracted, the soft parts are cut through
with a circular sweep a full inch above the articular
surface of the femur, the bone is then sawn through
here, and the limb removed.

The posterior surface of the patella is next re-
moved with a metacarpal or small butcher’s saw.
This last step is the only difficult one in the opera-
tion, owing to the mobility of the bone; it will be
facilitatad by an assistant with both his hands evert-
ing and projecting the under surface of the anterior
flap, so as to make the patella stand out from it.

The vessels—popliteal, one or two articular, and
the anastomotic—having been secured, drainage is
provided, and the flaps are brought together with
numerous points of suture, save at the angles.

The difficulties of fixing the patella have been
meade apparent to me by a recent case where I ex-
cised the knee for tuberculosis. During the opera-
tion both the anterior surface of the femur and the
tibia were prepared for the reception of the patella
which on its part was denuded of cartilage and
nailed to its receptacle. The nail became loose by
local osteo-porosis before the bones became united
by bone and the patella beeame so tilted that its
9dg~e caused a pressure necrosis of the skin cover-
ing it.

Leg.

In the memorandum referred to, the authors state
that the best amputation through the leg is situated
about four inches below the level of the knee-joint,
because here it is often possible for the patient to
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bear weight directly on the end of the stump, in
which case he walks without perceptible limp. At
a lower level in the leg (excluding Syme’s amputa-
tion) it is not often possible to obtain a weight-
bearing stump, and the bucket of the artificial limb
takes its bearing from the circumference of the leg
Just below the knee. We are of the opinion that
the better functional result of the higher amputa-
tion would justify its performance even when a
lower site is available. Amputation by an anterior
“hooded flap” gives a good stump with the scar be-
hind. A terminal scar should be avoided if pos-
sible. (Crown Memorandum.)

On the other hand, Muirhead Little states: A
much extended experience, however, has convinced
the writer that an amputation at or below the mid-
dle of the leg gives a far better result. The addi-
tional leverage secured by the longer stump is of
such practical value as to outweigh the advantage
of the large bearing-surface of the upper third of
the leg. The amputation at a point about four
inches below the knee-joint corresponds to the am-
putation at the site of election which was so much
favored by the older surgeons; but this amputation
was designed to produce a suitable stump for a
kneeling leg. Nowadays, the kneeling leg is a
last resort in cases where it is impossible to fit a
lower leg socket. The gait of a patient with a short
leg stump, who is wearing a below-knee leg, is
very much better than that of a patient with a
kneeling leg.

With a long stump below the knee, it is some-
times possible after the patient has had some prac-
tice in walking, to dispense with the side steels and
thigh corset. This is obviously of great advantage
to the patient, but a stump longer than eight or
nine inches is often ill nourished at the end, and
the area of bone-end is so small as to offer a poor
surface for end-bearing. An artificial limb for
amputation in the lower third of the leg is unsightly,
owing to the necessary thickness of the socket. It
ought not to be necessary, but it unfortunately is
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80, to warn surgeons against the practice of saw-
ing ti.rough the fibula at too low a level. In the
majority of leg amputations which have come under
the writer’s notice, the fibula has been left too long.
This bone bears pressure badly, and should be
divided at a level one-quarter to half an inch above
that of the section of the tibia.

Experience has shown that below the junction of
the middle and lower thirds of the leg, Syme’s am-
putation gives the best stump. If the metatarsus
cannot be saved, it is not worth while to preserve
a part or all of the tarsus. Chopart’s amputation
gives a stump which has a good weight-bearing
surface, but owing to the preponderating strength
of the calf muscles, it sooner or later acquires an
equinus deformity, and this tilting results in the
scar being pressed against the ground and giving
pain. It is impossible to restore the “spring” of
the foot by attaching any appliance to the front of
the stump, without sacrificing the freedom of the
ankle movement.

Foot.

By far the best amputation in the region. of the
foot is Syme’s amputation. Experience demon-
strates that no other amputation gives such uni-
formly good results. Whenever Syme’s amputation
is feasible, no other amputatnon (exceptmg removal
of toes) should be performed in the region of the
foot. (Crown Memorandum.)

Muirhead Little says: “Very bulky Symes’
stumps are to be avoided. The best result is to be
obtained by dividing the bones well above the
malleoli instead of at the usual level. The section
should be made at right angles to the general axis
of the whole leg, below the knee.”

Amputstion Stampe.
The chief reqmrementa of a good stump are:
(1) A good covering for the bone.
(2) Sound healing.
(3) Consolidation.
(4) Painlessess.
(5) Freedom of movement.
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Some of the foregoing points must be taken seri-
atim:

(1) A good covering for the bone. Muirhead
Little in critically examining this dictum says:

“This implies that the skin should not be ad-
herent to the bone; that the scar should not be ex-
posed to pressure, and that the blood-supply should
be adequate, always remembering that a stump
which may do very well by itself is sometimes un-
fitted to stand the friction and pressure of the
socket of an artificial limb.

“In this connection, it is worth remarking that
there may be even too much mobility of ths soft
parts. This occurs when, instead of fixing mus-
cular aponeuroses to the bone-end, the surgeon has
sutured the flexor and extensor masses of muscles
to each other across the end of the bone, and heal-
ing has taken place without adhesion between these
aponeuroses and the bone. In such a case if the
patient attempts to move the stump, the first effect
is movement of the scar to and fro acroes the end.
When a limb is fitted and walking is attempted, a
good deal of power is wasted in this movement, and
friction between the skin and the limb socket is
liable to produce abrasions, ete.”

(2) Consolidation. After amputation the stump
remains swollen and somewhat tender for a con-
siderable time. Consolidation of the soft parts con-
tinues for several months, and if a bucke: limb is
applied prematurely, it soon becomes loose and ill-
fitting from shrinkage of the stump. As a gen-
eral rule four months should elapse from the date
of amputation before any attempt is made to fit an
artificial Jimb. Comsolidation may be hastened and
the condition of the stump much improved by firm
bandaging during this time. (Crown’s Memor-
andum.)

When a stump is sufficiently consolidated to bear
weight without either pain or injury, the soldier
should be fitted with a “Reducing Test Leg,” which
is fixed to the stump by a similar basket to that
which will be employed with the artificial limb

|
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which eventually is to be supplied to him. This, of
course, is lighter, simpler and cheaper than a fin-
ished artificial leg. It is all that ie necessary for
locomotion and the pursuance of a great many use-
ful occupations. It serves a very distinct réle in the
period of readjustment of the tissues after amputa-
tion of a thigh or leg and fills a place in the funec-
tional education of one who is destined to wear an
artificial limb. It should, in my opinion, be em-
ployed in almost all patients before measurements
are taken for a finished artificial leg. If its ad-
vantages had been recognized before, much moncy
would have been saved the community.

(3) Freedom of movement in the joint above
amputation. Needless to say, any considerable
diminution of the normal range of movement in the
joint just above the site of amputation is a draw-
back. This is particularly objectionable in the
lower extremity and especially at the hip, where it
is the cause of much discomfort and difficulty in
locomotion if an artificial limb is fitted without
previous correction of the deformity. Unfortu-
nately, this deformity is extremely common in cages
of amputation of the thigh. It is, no doubt, due
partly to the fact that the attention of the surgeon
is too much occupied with the treament of the
serious general condition of most of these patients
to consider what may seem to him a trivial detail.
Its presence is often nat suspected, as it is marked
by a compensatory lorcosis, and general surgeons
are frequentls unfamiliar with the proper method
of estimating hip contraction by means of hyper-
flexion of the sound limb. Its production is foe-
tered by the custom of supporting the stump on a
pillow, for the greater comfort of the patient. This
is sometimes unavoidable, but much trouble might
be prevented by daily passive extension of the hip
88 soon a8 wound ~.aditions allow of it {(Muir-
head Little)

L§mihﬁon of abduction at the shoulder-joint,
flexion at the hip and flexion at the knee are the
commonest deformities due to muscular contraction
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about the joint. These deformities are rot always
apparent on superficial examination, but, if a
methodical search be made, can be demonstrated.

Flexion at the hip can be demonstrated by what
is called Thomas flaxion.*

As already stated, kneeling stumps are extremely
undesirable at the present day; and, therefore, all
stumps below the knee should be kept straight in
extension and not allowed to become flexed. This
applies in principle to all stumps.

Contractures must be prevented by suitable treat-
ment.

lmperiect Stumps.

The following are the most common conditions
which prevent or delay the fitting of an artificial
limb:

(1) Stnuses.—In our experience a persistent sinus
is almoet invariably due to a necrosis of bone in
the end of the stump. Such a condition requires
free incision (preferably excision of the sinus track)
and removal of the sequestrum before permanent
healing will occur. When a sinus is preeent in a
stump more than two months after amputation, &
skispram should be taken (after injecting with
Beck’s paste if necessary), and a radical operation
carried out without further delay. A skiagram
will usually show the presence of a sequestrum. A
few sinuses are due to non-encapsulated and irritat-
ing silk ligatures.

(2) Painful stumps.

Pain may be localized or diffuse.

(a) Localized pasn on pressure is nearly always
due to the presence of a bulbous nerve-end near
the end of the stump. Sometimes the nerve-end is
not bulbous, but spread out and adherent to the
bone or to the scar. (Crown Memorandum.) At

“Th Flexion.—Flexion of the thigh is often diaguised

by tilting forwards of the pelvis made possible by
u-c-. If we do away with this tilting of the pelvis,
mmbeduebylmng&enomal&cb.lad
reduce the lumbar lordosis (or straightem the lumber

the thigh under question will be fixed into the position of
deformity which has been disguised.

i
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the time of operation these can generally be guarded
against by carefully searching for all nerve-ends
and cutting them as short as possible.

Muirhead Little says: “The acute tenderness of
a painful bulbous nerve is probably due to septic
neuritis, for some bulbous nerve-ends in amputation
stumps are not painful and give no trouble. As a
rule, removal of the bulb, when followed by aseptic
healing, does away with the symptoms, but in some
cases the newly-formed bulb, in its turn, becomes
hypersensitive. In these cases it is probable that
active neuritis is still present. Prolonged physio-
logical rest, without the aid of any appliance, will
often cure these recurrent cases. In a few, however,
the trouble is of central origin. Not only the main
nerve trunks, but also the branches of cutanecus
nerves may be involved.”

Painful nerve-ends are not always evident to the
patient until the artificial limb is worn, when the
pressure of thes bucket may give rise to intolerable
pain. They should, therefore, be sought for by the
surgeon, and, if present, removed before the arti-
ficial limb is fitted.

(b) Diffuse tenderness (except in recent stumps)
is usually due to periostitis or necrosis. The latter
condition, of course, requires operation.

(¢) Paiv, either localized or diffuse, *3 sometimes
due to the presence of sharp bory spicules project-
ing from the end of the bon~ Thsse osteophytic
outgrowths are commonest in stumps sbout the mid-
dle of the thigh, and they may need to be removed
before an artificial limb can be worn.

Usssnnd Scars.
.Unsonnd scars, other than those associated wiih
sinuses, are seen more especially in cases in which
large areas have been allowed to heal by granula-
tion. A large scar adherent to the end of the bone,
though undesirable, does not as a rule prevent the
wearing of an artificial limb, but sometimes there
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is persistent or recurrent ulceration, and reamputa-
tion is mecessary. In fleshy stumps the drag of the
soft parts may cause pain or ulceration of the scar.
(Crown Memorandum.)
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