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Reprintéd for the Author from the Bririsi MEDICAL JOURNAL,
December 11th, 1887,

THE BRADSHAW LECTURE

ON

THE CORRECTION OF CERTAIN DEFORMITIES BY
OPERATIVE MEASURES UPON BONES.

Delivered before the Royal College of Surgeons of England on
December Sth, 1897,

By ALFRED|WILLETT, F.R.C.S.,

miner in Sur, DUniversity of Cambridge and Royal College of
Emth_vaicla.us ufgI.egdun: E.ur_genn, gt. Bartholomew's Hospital.

Mg. PreEsIDENT AND GENTLEMEN,—The subject I have chosen
for this year's Bradshaw Lecture is ““The Correction of cer-
tain Deformities by Operative Measures upon Bones.” Al-
though, no doubt, osteotomy is especially the operation for
correcting deformities radically, yet many other forms of
operation of a far-reaching character are employed, and
hence, by reason of the varying procedures which may be
adopted in the treatment of deformities, it has not been quite
go simple a matter as might appear at first sight to provide
a heading to this lecture, which, whilst sufficiently compre-
hensive, should yet not be too minutely descriptive as to be-
come confusing.

OSTEOTOMY AND OSTEOULASIS.

To Mr, William Adams, of orthopaedic surgery fame, must be
ascribed the distinction of first placing before the profession
—certainly in this country—a definite and carefully-matured
plan for correcting faulty position in cases of synostosis at a
joint ; in the case in point it was the hip-joint, for which he
proposed to saw through the neck of the femur. Mr. Adams
called his operation—which, by the way, was performed for
the first time on December 1st, 1869—subcutaneous osteo-
tomy, since he operated upon the lines of subcutaneous
tenotomy, making an incision only just large enough to
admit of the introduction of a fine saw he ghad devised ;
then sawing in great part through the neck of the femur, and
finally wrenching foreibly, he in this way fractured the bone.
He instantly closed the wound, and all through the operation
carefully excluded the entrance of air. I witnessed one of
Mr. Adams's earlier operations, and well I remember how
immediately and completely the deformity was removed. |
was much impressed by the precision of the whole procedure.
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Adamsg’s operation was introduced i
septic surgery, and although in hiabg:;g Iﬂ;:rel"iajrﬂ OFpnll;
tion rarel d RiSL¥e Soppnry
ok B o Tt g iy (olowed s o
. y BU 1 ing i
;isg;alnﬁe?i, whglateveu Mr. ﬁ;ﬁ Eirl;nggﬂnﬂilginnl?; tc?rieff
ad each to record a fatal ‘At the ti :
iiﬂl;gsﬂﬂul:t:mﬂl?d t]tm hi%hﬁsi!t aur;?ea{e?r‘ﬂéhrtisu;l}grtlt?]l: B]:lfﬁ:
ane aracter of his operation, as i i
feature and a wider scope fnrlzhe riﬁcizlegtﬁd;lfﬂggtaan e
surgery: for by open wounds other surgeons both i ﬁ;%qﬂ
eountry and in the United States had divided bones ?ak‘ 7
away even wedge-shaped portions in close pruii’mit i
joints for the correction of deformities, the result of g ¥1 .
toeis in faulty position after arthritic diaeaae. I only a Iuc-;la-
to the importance then claimed for the auhcutane::mﬁtrm 1:in'B
?:;EL?:I 11;1l :?diarm:}?:ea ﬂp?ratimf, to say how entirely it hasl':ran:
Jan universal acce 1 i
35513%:35 tm Dpl;]rat-ige s ptance of the Listerian law of
_Usteotomy has been since performed in man
gimilar deformities, such as fﬂ.ﬂ?.ltj" position after i%a?‘:?;ﬁ:%w?ﬁé
division of, or removal of wedge-shaped portions from, curved
rachitic bones and the like. In 1879 I}:'DfEEEDI' Macewen, of
Glasgow, brought before the profession a new method of
dividing bones by mallet and chisel, applying it specially to
€ correc - : i
the c tion of knock-knee; but, with the advent of anti-
septic surgery, more extensive operations by open wounds of
sufficient magnitude for the necessary manipulation have
been introduced ; so that now, with but little risk to life or
limb, operative measures are adopted for the radical treat-
ment of a large number of deformities, Thus, in addition to
the removal of wedge-shaped portions of bone in cases of
curved tibis, I may give the removal of portions of several
bones, as in tarsectomy for inveterate club-foot; and, again
the resection of an entire bone, as the cuboid or mt.rhga.lua'
for the same deformity. Yet another measure must be men:
tioned—an operation having for it8 object the production of
a gimple fracture by powerinl, specially contrived apparatus,
such as was a few years sinee introduced by the late Dr. Grattan,
of Cork. He gavethe name of ** osteoclasia™ to the operation,
and of ‘*osteoclast " to the instrument. I have it here (Fig. 1),
as also anotherThomas’s osteoclagt (Fig. 2), which I regard as
in every way superior in device and practice. Rapidity of
action in an osteoclast is esgential, sudden impact also seems
necessary to make a bone crack across, as well as to avoid
seriously damaging the soft parts by continuous pressure. In
all these points Themas’s osteoclast has the advantage over
Grattan’s. Neither the instrument nor the operation ought
to be confused with methods for treating knock-knee, once
very much in favour with the Continental surgeons, and
known by the names of redressement forcé, ostéoclaste
manuelle and ostéoclasie mécanique ; for whatever lesions
and they were diverse, were produced on the knee-iﬂillﬂ
or on its surrounding structures, these procedures aimed
at forcible straightening the limb at the knee.
Osteotomy ig the most reliable operation for deformities
involving long bones, and is the one I invariably select for
atients over the age of 14. Its performance is characterised
y great recision, it is most effective in aceampliahindg the
desired object, and has but very rarely been associated with
disaster of any sort, either to limb or life. Whilst, however,
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immediately after the division of bone, ag in subeutaneous
operations. Very early in my experience of osteotomies I
became convinced of the unwisdom—indeed, I would go so
far as to say the peril—of this course, becaunse it is not possible
to exclude air entering the wound, and in all these opera-
tions, practically I have left the osteotomy wound guite un-

Fig. 3.

in any way in the expectation that the blood oozing
ﬂggﬂha div?dedyvaauular bone would escape into the u.:lﬂreaial;
ings, and in not a few cases I have even passed a wire dra 2
down to the seat of fracture to drain the deeper portion af:
the wound. I jam, I believe, fully borne out by facts in m :
ing the statement that where there has been a free escape 0
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blood into the dressings the patient’s progress has been
absolutely uneventful, and that it is to tension from the re-
tention of blood around the divided fragments I have traced
the very occasional symptoms of high temperature and sym-
pathetic irritation. ‘

I do not propose at this moment to make any general com-
ments on procedure in more extensive osteotomies, guch as
involve the removal of bone, but with regard to osteoclasia
as accomplished with Thomas’s osteoclast I think this opera-
tion has not as yet met with that approval from hospital
surgeons which I and some of my colleagues at St. Bartholo-
mew 8 Hospital are inclined to bestow upon it. One objec-
tion taken against osteoclasia is that the operator cannot
ensure the line of fracture being at a given level with the
exactness that is attained in osteotomy. I must say I regard
it as immaterial to the success of the operation whether the
fracture takes place an inch higher or lower in the bone, for
after both operations a fining down of the irregularities in
outline may be confidently expected to follow. In support
of this contention I show a femur from the Museum of St.
Bartholomew's Hospital, from a boy who died of meningitis
three years after Macewen's operation for knock-knee, per-
formed by my colleague Mr. Howard Marsh (Fig. 3). The line
of the osteotomy is still quite apparent, but it will be observed
that it is fully an inch and a-half above the usnal site of the
division of the bone. This is explained, of course, by the
fact of growth from the epiphysial end of the dia.pf'l:-;sls in
the period between the operation and the boy’s death, thus
it is manifest that after Macewen's operation the line of
fracture is gradunally raised in the growth of the patient.

The selection of the supra-condyloid site for division of the
femur by Macewen rests less upon any special advantages
for this particular site than upon its superiority as regards
safety in regard to the position of the vessels. I regard the
age of 13 or 14 as about the highest limit at which osteo-
clasia should be practised. Ahove this age there must be,
owing to the strength of resistance in the bones of the thigh
and leg, so much risk of lacerating the soft parts that oste-
otomy is preferable. But as acquired deformities are mostly
seen under this age limit, and as the two deformities, the
one at the knee-joint, genu valgum, and rachitic curved tibise
form a large proportion of the deformities coming under
treatment, it follows that since the introduction of osteo-
clasia, and since reliable osteoclasts have been manufactured,
I have adopted osteoclasia very generally at 8t. Bartholomew’s
Hospital. T should add, that even in young subjects the
osteoclast occasionally fails.” This seems due to the
yielding condition of bones in the primary stage of
rachitis, rather than to any defect in the osteoclast,
Only once have I seen any skin lesion, beyond simple
bruising, occur. I was acting on that occasion as
assistant rather than operator, although directing the
steps of it. The case was one of double genu valgum in a
rickety child of 4. After one femur had been successfully
broken, and whilst breaking the bone of the other limb, a
transverse rent of skin only, nearly 3 inches in extent, was
made by the middle or driving bar. E)n close examination of
the osteoclast I found that this bar, instead of being loose
and so ablei as it_were, to roll on its pivot on meeting the
thigh, had locked, the result being that the skin had been
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forced tightly against the femur, then the bar of the osteo-
clast sliding, instead of rolling, the skin was at this point
subjected to so sudden and severe a gtrain that it gave way.
No real harm resulted, the wound, after having been
thoroughly cleansed by antiseptics, was closed by continu-
ous suture. It united throughout by primary intention, the
ultimate result being as satisfactory in this limb as in the
other. Inthe comparatively few instances where I have subge-

unently performed osteotomy when osteoclasia has failed,
the operations have been carried through just assatisfactorily

and completely as if no previous attempt had been made to
fracture the bones,

BTATISTICS.

Ag the correction of deformities in the upper extremity is
g0 seldom called for, except for faulty position after fracture
I propose only to take into consideration the application o
the operations I have mentioned to the deformities of the
lower extremities. Upon investigation I find I have per-
formed 634 operations on 383 patients. The proceedings have
been as follows:

I.— Deformities due to Ankylosis at the Hip.

Operations. Fatients,
IT AdE-ES'H ans wan se wag T was =
20 Gﬂﬂt'ﬂ aEE LLL) (T wEs Ty anw —_
31 : s 28
I11.— Knock-knee and Allied Deformities.
Operations. Patients.
ziz Macewen was o T; S T
159 Osteoclasia B3
z1 Reeves-Ogston ... 16
412 236
T11.— Bow-leg.
Operations. Patients.
40 Dﬂtﬂﬁtﬂmf EET wun wee wan wua 32
105 Osteoclasia 55
145 87
IV.—Inveterate Club-foot. :
Operations. Patients.
23 Astragaleetomy, tarsotomy, and tarsectomy ... T4
V.—Hallux Valgus and its Allied Conditions.
Operations. Patients.
14 amae sen Wi anE miw T ann ]
V1.— Deformities resulting from Fractures of Long Bones.
Operations. Putigntm
g CEd (L1 L12] wmm

There have been z deaths, 1 after Adams’s and 1 after
Macewen’s ogsteotomy.

ANkyrLosis oF THE Hip,

The most common deformity in ankylosis at the hip-joint
is flexion, inversion, and adduction; this induces as a
secondary result lordosis and lateral tilting of the pelvis.
A less frequent, but still well-recugmaed deformity, is out-
ward rotation, with more or less of abduction an perhaps
with flexion. Nowas to the nature of the uniting bonds.
The cases may be classified as follows: (1) There may be simply
synostosis of the head of the femur to the acetabulum (Fig. 5)
oceasioned by some very acute inflammatory affection, mos
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frequently of an infective type, such, for example, as gonor-
nhtgal rhgumatiam, in which the stress of the pathological
rocesses have been limited to one joint; or (2) the anky-
osis, being also bony in character, may be very much more
widely diffused, as is commonly seen in tuberculous disease
of the hip-joint where caries has extensively affected the bones
on either side of the articulation and (3) the anky-
losis may be firm, close, and extensive, but the bond of union
remains fibrons. This condition may result from more
chronic forms of rheumatism and tuberculosis, where the
dizease remains limited mainly to the synovial membrane and
fibrous capsule of the joint, with, later on, fibroid degenera-
tion of the cartilages. ! : A

(learly, the surgeon’s first duty is to determine the precise
nature and extent of the induced deformity. I need scarcely
enforce the rule that to do this the patient’s trunk must be
placed flat and square on the bed. e extent of deformity
of course varies, and it is ha.rd]g osgible to lay down dog-
matic rules for saying that any definite degree of deformity
justifies operative measures for its correction, while for a less
degree a high-heeled boot suffices. Hach case must be
judged on its own defects. Obviously if a patient can only

et along with a cruteh or stick, there will be no question of
Ehe expediency of operation gud deformity; in other cases,
one must decide after seeing the patient walk, hearing what
the walking capacity is, and the suffering and inconvenience
occasioned by any over-walking, and also how far the defor-
mity is a bar to earning a livelihood.

If we place the first and probably most of the third of the
before-mentioned classes into one group, and regard them
with Mr. Adams as the rheumatic type, in which the greater
trochanter stands out prominently, indicating the existence
of a healthy neck of the femur, with, as a rule, absence of old
abscess scars, and in which also there is an entire ab®ence of
bosges of new bone around the hip-joint (Fig. 4), we have the
cazes of deformity for which Adams’s operation wasdevised, and
for which its anthor has expressly limited its employment. In
the second class, called, by way of contrast, the tuberculous
where gearring, production of new bone with thickening and
flattening of the trochanter are present, we have, on the
other hand, the cases which Mr. Adams emphatically pro-
nounced to be unsuitable for his operation. It was for this
class, forming by far the larger proportion of cases of
deformity after hip-joint diseases, that Mr. Gant devised sub-
trochanteric osteotomy. Thus the aim of both surgeons was
to divide the femur where it is healthy, and since Adams and
Gant devised their operations for quite distinect conditions,
there is in practice seldom any difficulty in deciding which
operation should be performed.

Whether after Adams’s osteotomy efforts should be made
to prevent bony union, and thus to preserve a false joint, is a
matter of some importance. The questions are, whether in
the first place it is possible to ensure fibrous union, and so
procure a false joint; in the second, whether, after all, move-
ment is an esgential element in the success of the operation.
So far as I can judge from perusing recorded cases, it appears
that the same line of after-treatment, such as early passive
motion, was adopted both in the few cases where faise joints
formedas in thefarlarger proportion where bonyunionresulted.
Mr. Lund’s (Mm:nr:l:uauasiuarEl patient was, I believe, the first in-
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stance of false joint after the operation in question. Mr. Adams
tells me he has never obtained a false joint, whilet Mr. Jessop
preserved motion in 1 out of 5 cases. In some three or four
of my earlier cases I also failed, having to yield at length to
the patient’s entreaties to give up the attempt. I have come
to the conelusion that in Adams’'s operation chance has pro-
bably more to do with the formation of a false joint Lﬂan
design, that bony union is to be regarded as the normal
repair, and that where this fails and a false joint oceurs, this
repult is dependent upon the same procesges ag influence
repair in intracapsular fractures of the neck of the femuor,
In my later operations I have made no attempt to procure

Fig+ 4

‘oints. in the belief that it is immaterial, and also that
{?Jlesea]ttemﬁt entails considerable rigk of relapse or return of
the deformity, More particularly will this be likely to omu:
if splints are very early put aside. I regard the occurrence o
bony union after Adams’s operation as immaterial to éts
success, so long as the joint disease and its resulting E—
formity have been single—that 18, limited to one hip-joint,
for afrer correction of deformity I have no hesitationin stating
confidently that patients walk well, finding adequate com-

ensation for one stiff hip in the movements at the ren;?;n-
ing healthy hip-joint and of those In the lumbar spine. - t.hBI
the performance of Gant’s operation this gquestion © e
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desirability of a false joint does not arise, the after-treatment,
being the same as for fractures of the shaft of the femur, 18
directed to ensure bony union.

In the, happily rare, event of synostosis of both hip-joints,
it is absolutely necessary in correcting the deformities so to
glau the operations as at least to procure one falge joint.

omething more than simple osteotomy must be done, and
in my opinion a modification of Bayre's operation gives the
best prospects. Premising with the comment that patients
after recovery from excision of the head of the femur by the

Pig. .

anterior method have in my experi ] 1
perience good fal
?eemed_ to me that a resection of the hegad a,ng sgéﬁigltgﬂhl;
i:mur, if it were found practicable to detach the head from
uﬂ% :I:gnhnaut.&nn with the acetabulum, was the best means that
g hﬂﬁg aw Eigtiga aélfmti};eungfiiian% Ii]art of the trochanter, it
. nited. ave now a gi
:Siﬁit:&lywﬁf 1aun kEtl. ]?;art.h?lul;m;:*a Hnspital.g lﬂsﬁgeir;g
: : ylogis of both hip-joint i
diseage of eight years' duration., On al{]li}nilsnsi{a}’n iil;ng;?]%

lim i
bBwaB fixed in flexion only, at an angle of 130° with
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trunk ; the left, flexed at an angle of 120°, was aleo i

and adducted. On November 15th I performed theoféﬁzﬁrr;ﬁg
operations: Making the usual’incision over the front of the
right hip-joint, I deepened it, until reaching its capsule
u_:rhmh was adherent to and bhlended with the periosteum of
the neck of the femur; freeing the connections along the
anterior border of the acetabulum, I endeavoured to force the
kead out of this cavity; finding, however, that complete
eynostosis had apparently taken place—for although very

I N\

Fig. 6.

considerable force was used, there was not the least sign of

jielding or any kind of movement between pelvis and
Eead of the bone—I proceeded, partly with Adams’s saw
and partly with chisel and mallet, to cut out the neck and
some portion of the adjoining surface of the great trochanter,
leaving a clear interval of about § inch between the pelvis
and the femur. On the left side erformed Adams’s oste-
otomy through the neck, Both limbs came down into posi-
tion extremely well, the girl’'s trunk lying flat on the double
Thomasg’s hip splint, into which she was placed. The leit
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Mmb was set at moderate abduction. Weights of 14 lbs, to
the right and of 5 1bs. to the left leg were attached after her
return to the ward. Passive movement was commenced at
the right hip after a week, and already she can flex and extend
the thigh slightly. ) \

One other point which I desire to touch upon is the line or
position in which the bone ghould be placed or set after the
completion of either Adams’s or Gant's operation. I may
remark that I use a double Thomas's hlp:}ﬂlnt splint in these

ration cases. Every surgeon knows if, after hip disease,
duction of the thigh forms one elementin the deformity, that
then the apparent shortening of the limb will be greater than
the real (Fig. 5). Onthe other hand, if the thigh be abducted,
the difference is the other way ; either the apparent shorten-
i‘t&g iz less than the real, or apparent lengthening is found.
ell, if on measuring the two limbs before operation I find
actual shortening exists, then, in setting the limb after
osteotomy, I place it in the abducted position, the result
being when union has taken place that that side of the pelvis
is permanently tilted downwards, the apparent shortening is
correspondingly lessened, and sometimes 80 completely as to
f%-ﬁ‘keﬁ? unnecessary to add a sole to the patient’s boot.

g. b).

I will briefly mention a few cases in illustration of this view.
I performed Gant’s osteotomy quite recently for bony
ankylosis in a lad, aged 17. The affected limb (the right) was
33 inches shorter than the left; at least 2 inches of this was
accounted for by lessened growth in the thigh and leg bones.
The thigh was fixed in eversion of fully go degrees, so that the
heel of the right foot rested against the inner side of the
left leg (Fig. 7). This deformity was the result of an
acute arthritis, probably tuberculous, although the patient
called it rheumatic, two years previously. The limb fell into
excellent position after the femur was divided and was get in
abduction. There is only now 1 inch of appararent shortening,
q_a,ltl;lough by measurement the real shortening is fully 231
inches.

A similar result occurred, after Gant’s osteotomy per-
formed in 1880, in the case of a yonng woman with
synostosis in extremely deformed position; the angle
of flexion was less than ogo degrees with the pelvis, so
that after operation, and on bringing the limb down straight,
the end of the upper fragment was felt projecting promi-
nent.ly.haneath_ the skin, just below Poupart’s ligament :
there was congiderable real shortening, yet, owing to the
limb having been get in abduction and the consequent tilting
;ﬁll?}mwarﬁa of tll]:e n+g}1t side Inf the pelvis when she stood,

18 woman walks with scarcely perceptible lim i
an%hezzl;rls:. sole to her boot, o ) PR RAtHous

e photographe (from which Figs. 8« and 85 are taken
are PI a patient, aged 64, upon whom I performed
Gant’s osteotomy on both femora ten weeks since. Those
who are aequainted with Mr. Clement Lucas’s article on
Cross-legged Prp%reasmn in the Clinical Society’s Transac-
tions for 1881, wil have no difficulty in identifying the man
as one of the two patients Mr. Lucas exhibited, The man
came to me at St. Bartholomew’s, asking if some operation
could not 'EC}E done for him, as, owing to the development of
Dupuytren’s contraction in both hands, he could no longer
firmly graep stick or crutch, and hence walking was laboured
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and very slow, causing much pain in his hands, often com-
geIIing him to let his sticks drop. He retained about 3o

egrees of motion in the right hip joint. My colleagues en-
couraged me to do osteotomy below the trochanters in both

Fig.8a.
thighs in the expectation that if he were get npon his feet,

with his legs parallel, he should be able, with
- ’ - th
movement he retained in the right hip-juint, to fra.fin aﬁr?;
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well, It is, of course, too soon to venture any definite
opinion, but it is not in his favour that he has proved an
obstinate and seli-willed patient.

I have on the table part of a femur and pelvis taken from a
woman who died nine years after a Gant’s osteotomy. Lately,
ag a result of injury, her old tuberculous hip disease haa
broken out again, associated with profuse suppuration, from
which she recently died., The specimen shows the extengive
character of the disease, and it also shows the angle formed
by reunion of the divided femur in its altered position after
the osteotomy. For over eight years she had led an active
life-and had been guite well.

DEFORMITIES OF THE KNEE, z

is. 1 think, unfortunate that there is no generally
B.Bi:!pil;:h rule for estimating the extent of the eformity
in knock-knee—l mean in relation to the amount of
abduction of the leg. Whilst in complete agreement wigh
Profecsor Macewen, that neither the distance between t E{
two internal malleoli, nor yet the distance of each interna
malleolus from the sagittal line, forms any reliable guide Lo






16

tuberosity of the tibia (Fig. 10). Of courge in this angl
any other way of measuring the deformit_v:r in questigna:c?nig
al!uyvance_mll often require to be made for secnndary’delﬂr-
mities, arising through curving, or other alteration in shape
of either femur, or tibia, and fibula, or of all of these bones
due to rickets, which so frequently exist, It may be objected
that, owing to the normal obliguity of the femur, an angle of
from 165° to 175° must always be present ; but this is quite
Immaterial, since the actual existence of knock-knee in a
atient is EIWEL]?B_ obvious by a mere ingpection of the lower
imbs. T have laid stress upon the importance of Leing able
tomnote and record the actual degree of deformity in cases of
knock-knee, because upon the two factors, the age of the
patient and the degree of the deformity, I rely, in deciding

Fig 11.

what n}ilerat.inn to perform—agsuming an operation is neces-
sary—the choice seems to me to lie between (a) Macewen’'s
transverse supracondyloid osteotomy, (/) an osteotomy de-
taching the internal condyle by the Iieavea-[}gstﬂn method,
and (c) osteoclasia. First, then, for all patients under the
age of 13, in whom the recording angle is not less than 120
degrees, I perform osteoclasia (Fig. 11); about four-fifths of all
cases fall under this category. Above this age, being those pre-
sumably whose femora are too dense to be broken by the
osteoclast, I perform transverse supracondyloid osteotomy,
and, with the socle exception that 1 discard Esmarch's
bandage, I do the operation on the lines Macewen laid down.
1 have never intentionally departed from his first deserip-
tion of the procedure, and since 1885, from which date the



Fig.
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technique of aseptic surgery has been mor -
duced to almost an infallible system, [ havee Bl":!l-t'!dt ::tlggewiﬁx
any mishaj, cuch as auf;ﬁuratiﬂn, after this operation. In
two instances, however, I had to abandon—for the day merely
—the completion of the operation on account of smart arte-
rial heemorrhage, due to an ‘abnormal position of the anasto-
matica magna artery, and in both I was obliged to enlarge
my wound to secure the bleeding vessel., The osteotomy
gastln each done a week or two later without further inci-
ent.

There remain the cases in which the recording angle is les
than about r20°; in other words, more nearly agpprgaching :
right angle (Fig. 12). If it be asked why I draw so definite a
dmh_nutmn between the slighter cages with the recording angle
varying from about 165° to about 120°, and the severer cases
when the angle is from 120° to go®, I reply by mentioning a
fact which occurred in one of my earlier operations. In a
very severe case, where the deformity was almost rectangular,
after performing Macewen’s operation I found it impractic-
able to place the limb straight, because when the deformity
was corrected the skin on the outer side of the limb was so
tightly stretched over the projecting edge of the lower
fragment, that not only I, but all those assisting at or watch-
ing the operation, felt convinced the bone would inevitably
come through the skin, if the limb were left in the straight
line. I was able qﬂ}f to lessen the deformity about half,
and at a later period I fully corrected the knock-knee by a
Reeves-Ogston operation.

In the diagrams (Figs. 13, 14), which have been drawn
strictly according to measurement, I have endeavoured to
demonstrate how this diffienlty in very severe cases occurs
after the supracondyloid operation, and, in consequence,
I now make it a rule in all gevere cases to treat them by
the Reeves-Ogston operation in the first place (Fig. 15), and
although in one or two instances I have had to supplement
this operation by a supracondyloid osteotomy, yet in nearly
all instances the Reeves-Ogston operation has proved quite
adequate for the complete correction of the deformity (Fig. 12).
I would add that in my hands there has been neither difi-
culty at the operation nor complication in the after well-
doing of the cases, nor any apparent impairment of the
integrity of the joint. I concur in Dr. Macewen’s opinion,
that even in Reeves’s modification of Ogston’s operation, as a
practical question, the knee-joint is opened in detaching the
internal condyle, but as the operationin question may not be
accompanied by any sign of articular disturbance, such as
effasion, owing, I imaﬂsine, to the outlet provided for fluid by
the gide of the severed condyle, I ean guite understand any-
one believing the joint had not been wounded. It is, I think
generally known that in the Reeves-Ogston operation a chisel
18 used instead of a saw, and that the internal condyle is pene-
trated above the line of reflexion of the synovial membrane.

On the table ig a specimen of the pathological condition of
the knee-joint of a young woman who died in the Walworth
Infirmary from puerperal mania seventeen months after
Reeve-Ogston operation on both limbs in 8t. Bartholomew’s
Hospital. The left knee was presented to the Museum of 5t.
Bartholomew’s Hospital by Dr. C. Gross, the medical officer
to the infirmary. The report upon the specimen is very in-
teresting., This is the description in the Catalogue of the St.
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Bartholomew's Museum (pages 45 and 46). Before me are
specimens, also from 8t. Bartholomew’s Museum, taken after
death from two patients upon whom I had operated by
Macewen’s method, The specimen (8o7d)was taken from a
young man aged 19, who died of pulmonary phthigis nearly
two years after double osteotomy. He almost died from pro-
fuse suppuration following upon the operation; there can be
but little donbt that he was tuberculous at that time. The
remaining specimens—two femora—were taken from a patient
aged 18, who died within three months after the operation

L

/

Fig. 13. Fig. 14.

from pyzmia. Inone femur normal repair had t

f I ak

in thednther, as well as in the Iﬂrmerpc:aae, are aeee:? %Il:ilc?;é

Ialf:gg?ﬂ?r{hghsgigé%sﬂodngplaﬁmept of the fracture, involve-
uring knee-joint, ete., which may super-

vene, and baflle the surgeon when ge tic fev et

LA n - - E ﬂ

gﬁ_amaimn compel him to relinguigh evla}ry sort c]::f :; li;i%;d

. r::ug t',:! the occurrence of pressure sores on the slightest

provocation. Thus in a very congiderable number of Mac-



20

ewen’'s operations I have only actually lost one patient
directly, and thsee two specimens are the only entire failures I
have to record. In a few cases there have been geem-
ingly relapses after two or three years, so that in perhaps five
or 8ix I have been obliged to repeat either Macewen's opera-
tion or osteoclasia,

Early in my lecture I implied that for rickety deformities

Fig. 1s.

i i ionI am
f the leg in young patients the operation
?zi ti',}ilxi ?13.?}?2 Ei perfnr%ningt‘;a ﬂst&?.ﬂfc]ampt _;eg.qllill It Eggeaﬁag;i;n% ;J
that my success in correcling delormmiule D tesd e
i and I am inclined to think better, Lhs
Eéliggtc?;yg Ogidti:er with or wit.hmlttl remmaa& e?:’l.f a portion of
ile convalescence is greatly expe 5 . ;
bui:rrﬂlﬂgfycbending and bowing J the legs predominates 1n
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gite young subjects, I have in recent years had but few
Eccasinl;ns fgr performing osteotomy. I will, however, take
the opportunity of saying I am not In favour of removing
wedge-shaped portions of the tibia in correcting the severer
forms of this deformity, partly because union is delayed by
this step, but chiefly because I have not found it necessary,
for by sawing in an oblique line over the convexity, and com-
pleting the division of the bone with the chisel, T am enabled
to slide the lower fragment upwards, and by this manceuvre

bring the leg straight.

Bapry UNniTED FRACTURES.

At this point it will, I think, be convenient to offer a few
remarks upon the n:iperative treatment of badly united frac-
tures; by ‘“badly” I mean, of course, to refer to position,
thus bringing them under the category of deformities. _

In fractures of the long bones, usually from some peculiar
incident in the circumstances of the patient's treatment,
union may occur in wholly abnormal positions and cause
very marked conditions of deformity. In not a few of the
cages of this class that have come under my notice the acci-
dent has happened in mid-ocean, on board trading vessels
having no surgeon on board. I learn that under these circum-
stances the individuals responsible for the management of
the case—it would be an abuse of the word to ray treat-
ment of the nnfortunate sailor—are the captain and the ship's
carpenter. Usually some very rough form of box-splint is
manufactured, into which the damaged limb is placed, with-
out thought of Pnsitiﬂn, and of course without any knowledge
on the part of these two worthies of the elementary prin-
ciples of setting a limb. Under these conditions union in
very faolty position is of course very likely to follow, indeed
one can scarcely see any help for it. If this be, as I have
every reason for believing it to be, the actual state of things
in the mercantile marine service, I maintain that the time
has come for insisting that a course of instruction in *‘ first aid
to the wounded” should be enforced upon those who, under
such circumstances as I have stated, may be called upon to
take charge of an injured person.

_ Most hospital surgeons must have seen cases such as I have
just mentioned, and after a fracture of the femur to enable
a patient thus crippled to get about again and walk in some
sort of way, various forms of apparatus may be devised :
shortening is the most common defect, and lucky is the

atient who has no worse complication than this, for then a
igh-heeled boot, by making up the deficiency in length will

meet the necessities of the case: Butwhen the fracture has
united not only with much overlapping, but altogether out
of position, the Eatmnt may be well-nigh absolutely unable
to walk at all and condemned to go about on crutches.

In cases like these refracture, permitting reduction into
roper position, is imperatively required ; if the accident has
een tolerably recent this may be easy. Oceasionally I have

used the osteoclast. Should all efforts fail, osteotomy is the
only resource left, and I have obtained very satisfactory re-
sults by this operation. I would just mention it is very
eggential for its success to disengage the fragments very
thoroughly, and after careful adjustment, I have generally
found it necessary to employ very much more extension
weight than in ordinary simple fractures, to ensure full length
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being maintained; in one instance I used as much as 30
pounds of shot in a canister. The nltimate results, not only
a8 regards union but of pogition are, in my experience, ex-
tremely satisfactory, although constant supervision is needed
to ensure success.

_ Badly united Pott’s fractures are by no means infrequent
in gome the deformity has not been reduced at the time of
accident; in others it is due to the premature removal of
splints. I have seen patients reduced to a most helpless con-
dition, complaining of almost total inability to walk ; well,
if after wrenching, under an anssthetie, I have failed to
materially improve the defective position, I have proceeded
in a few instances to operate, chiselﬁng obliquely through the
tibia and dividing the fibula at the site of the old fracture,
then after wrenching forcibly 1 have succeeded in materially
reducing the deformity.

CrLUB-FOOT,

1 would premise that in my opinion radical opera-
tions for congenital club-foot are only justified either
by the neglect of treatment by tenotomy in early child-
hood, or where relapse having occurred, a condition appro-
priately termed inveterate talipes exists. Indeed, I desire to
exfreaa the strong feeling I entertain that this affection is not
only curable in infants by apgropriatra treatment, but that
this result ought to be obtained practically within the first
year of life. 1 putin the saving word practically because of
the proneness to relapee, and becauge to prevent relapse oc-
curring one cannot too forcibly impress upon parents the im-
perative necessity of suitable efficient apparatus, worn by
night as well as by day for many years. But I hold equall
strongly that when this condition is established, a radi
correction of the deformity is called for, and that an opera-
tion should be performed entailing either the removal of a
single tarsal bone, such as astragalectomy, or cuboidectomy,
or of some such operation as tarsectomy, involving the re-
moval of parts of several of these bones. Whatever the
scheme of the operation, it ghould in my judgment, to be
regarded as adeqguate, not merely remove the apparent
de%ormit.y, but it should (1) ﬂpermlt- of the complete correction
of the inversion and upward rotation of !:-he foot ; (2) allow
the heel to be fully depressed, thus placing the sole of the
foot evenly on the ground ; and (3) give moderate flexion and
extension movement of the ankle, _

Of the above-named or of several other operations
which might be named, the one which I have come to
regard as the best—although even this cannot be re-
garded as perfectly satisfactory—is astragalectomy, eince
it most nearly complies with the requirements I have
mentioned. Anyone who studies the condition of the
bones of the foot in a case of inveterate talipes, can-
not fail to note a special abnormality in the astra-

alus, and which, I think, has a determining influence
in maintaining much of the deformity in the foot anterior to
this bone. This peculiar defect in the astragalus of elub foot
lies in the inward curving at its neck, for from this circum-
atance it follows that the seaphoid, euneiform, and indeed all
the bones in advance of it are directed inwards. Again, the
astragalus is the connecting bone between the tibia and fibula
above, and the os caleis with other bones of the foot below ;
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hence, it will be found that when the astragalus has been
removed the foot can readily be placed in a natural position.

What I am anxious to convey is, not that the astragalus alone
is involved in the deformity, for all the tarsal bones are altered
in shape and pogition. My point is rather this: Take away,
say, the cuboid ; saw across the tarsus or even remove a wedge
from it; yet after either of these operations the curve in
the astragalus will still turn the foot inwards ; but excise the
astragalus and the foot readily falls into position, which there
should be no difficulty in maintaining, and a fair amount of
useful movement ought to be preserved, A very marked
instance of the superiority of this operation was geen in my
wards at St. Bartholomew’s Hogpital some years ago. A boy,
about 10 years of age, was admitted into that institntion
under my care. He was the subject of congenital double
talipes equino-varus. In one foot, the left, previous to his
admisgion, the operation of tarsectomy had been performed
at another hospital ; the usunal wedge-shaped piece had been
removed, nevertheless the deformity had not been materially
altered ; the foot was still turned inwards and upwards, and
the boy still walked upon the outer surfaces of his feet. I
performed the operation of astragalectomy on the other foot,
the right; this foot came at once into good position. The
result of this operation was so satisfactory that subsequently
I performed the same operation upon the left foot, the ulti-
mate result in both instances being that the patient walked
well on the soles of both feet. All the same, the right foot—
that from which the astragalus alone had been removed—
proved the stronger and better foot, the other being stunted
and more rigid. Ihave in one or two instances, after the
operation of astragalectomy, found it necessary to perform
tarsotomy to correct the inward turning of the distal part of
the foot. I have never performed the operation of merel
remcmnﬁ the cuboid ; it does not, for reasons already atateﬂj:
commend itself to my judgment as an adequate means of cor-
recting the deformity,

_Of other (;Eeratliouﬂ which have been suggested, such as the
division of the neck of the astragalus, the division of all the
ligaments on the inner side of the ankle or of forcible rectifi-
cation by crushing up the tarsus collectively—one and all
have seemed to me proceedings, either so much more severe
than the removal of the astragalus, or wanting the advantages
gained by that operation,

Harrox Vareus, HArLux Frexus, ANp HALLUX RIGIDUS.

These conditions have been discussed very thoroughly
by Mr. Davies-Colley in the Guy's Hospital Reports,
and by Mr, Walsham in his work on Deformities of the
Foot. Time would not permit me; neither, in view
of the writings of these two su eons, is it mnecessary
to treat of the pathology and etiology of this deformity.
But they differ in opinion as to the appropriate operation for
the relief of these affections, Mr. Davies-Colle advocating
removal of the base of the first phalanx of t.ge great toe
whilet Mr. Walsham dpreierﬂ to excise the head of the first meta-
tarsal bone. I wouldremark, I have not equal personal experi-
ence of both procedures, for the operation which 1 have invari-
%31{ performed is that recommended by my colleague, Mr,

alsham, consisting in the removal, by an open linear Incision
over the internal surface of the metamrau-pﬂalﬂ.ngeal joint, of
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the whole of the head of the first metatarsal bone, Much care i
needed to place the toe in line with the inner border of thg
foot, as well as to maintain it in this position for a month or
six weeks, in order to obviate relapse, whilst passive move-
E}Eﬂtﬂ should be commenced in a fortnight from the opera-
_ Whilst probably either of the before mentioned operations
is sufficiently effective for the purpose of correcting the de-
formity, that is to say, of bringing the great toe back into
line Wltil the inner border of the foot, yet I am of opinion
that the operation which I have mentioned—namely, the
removal of the head of the first metatarsal bone—has advan-
tages over the other, as by it the surgeon is less limited in
effecting an adequate removal of bone, a factor in the success
of the operation which I deem of utmost importance, and
which I am inclined to regard as essential to the preservation
of free mobility in the false joint of the great toe. Mr.
Walsham points out in the work I have cited that the
head of the first metatarsal bone is apparently enlarged,
and that to its extreme prominence in hallux wvalgus,
the associated bunion complications are due, therefore, in his
opinion—an opinion I entirely endorse—the removal of this
portion of bone is indicated. I can add my testimony to the
extremely satisfactory results of this operation, not only as
regards removing an unsightly and tronblesome, as well as a
very crippling deformity, but also in l:ireserving a ugeful foot,
or feet, for the deformity is commonly symmetrical. I per-
form the same operation in hallux flexus and rigidus.

With this deformity of the great toe, I—not inappropriately
—come to the end of my lecture, not that I would for a moment

retend to have exhausted the subject of the correction of

eformities by operative measures upon bones, only that 1
have dealt with those of them with which I am fairly
familiar, havingl in the thirty-two years 1 have been on
the surgical staff of St. Bartholomew’s Hospital, had consi-
derable clinical experience in this field of operative surgery.
I hope that what T have ventured to put before you has not
seemed fragmentary or disconnected. I return you, Mr. Presi-
dent and gentlemen, my most cordial thanks for the attention
you have bestowed upon me.
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