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the foot in a case such as is now being considered will t:
two to three months to complete, and when the contractio:
plantar surface has been overcome the restoration of f‘l‘ﬂl:‘-
ment at the ankle joint must be proceeded with.” .
He then gives directions for dividing the tendo Achi
continues, ** at the end of four days the dressings may be
and the use of Scarpa's shoe resumed, L LA
being carried on very slowly."” e
In contra-distinction to this plan of rectifying the dcio '
supplementing tenotomy by gradual mechanical extensmn
ing, as our author says, * from two to three months " to cc
plantar deformity, and a subsequent period of approximatel
same length to restore the natural relations at the ankle ‘joini
believe that after tenotomy the parts should be I::mught into
normal position at once, and retained in this position for ten 'd
or two weeks, to allow the material connecting the ends of |
divided tendons to become organized. I believe that there is.
danger of non-union from following this course, and I am sure
by so doing we save the patient a vast deal of suffering and a
considerable amount of time.
In cases of old ankylosis at the knee, however, in wh:ch hr
ment forcd is requisite to reduce the leg to a straight position,
violence of the manipulations may extend the external puncture
a gaping wound, and it is therefore advisable to allow forty:
hours to elapse between the tenotomy and the breaking up of |
ankylosis. Even should the puncture enlarge, however, I bel
with proper care in washing and draining there would be no m
trouble than after a properly performed osteotomy.
When Delpech divided the tendo Achillis he had an tdea t
the elongation of the contractured tissues was procured by th
stretching of the medium which connected the ends of the dlw&
tendon, and he lays down the following rules to be observed i m the
performance of tenotomy.* :
“ 2nd. Immediately after division of the tendon, the dWl.
extremities of the tendon should be brﬂught into contact and
held by a suitable apparatus until reunion is accomplished.
“3rd, As reunion can only take place by an intermediate
fibrous substance (organisation tnodulaire), gradual and careful ext

=

¥ De I'Orthomorphie, tome ii., p. 330.
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performance of an operation or in treating a case without an ope-
ration, he must not always expect to restore the foot rapidly to its
natural position, he must guard against violence and endeavor by
the most assiduous and patient attention to the case to overcome
the difficulties presented. o £t Occasionally the
pain in the sole of the foot produced by the pressure required to
bend the ankle joint is intolerable,” and he also remarks that he
found it so in his case.

Now, Paget® found that the half of the tendon of a rabbit, whose
tendo Achillis had been divided sub-cutaneously six days before,
would sustain a weight of ten pounds, or twenty pounds for the
whole thickness of the tendon, and * that the bond of connection
which had been ten days forming in a small young rabbit, after
bearing suspended weights of twenty, thirty, forty and hfty
pounds, was torn at fifty-six pounds. ] * i With its
tenacity it had acquired much of the inextensibility of the natural
tendon.” The rabbit from which this tendon was removed weighed
“ scarcely more than a pound,” and when we consider the amount
of tension on this tendon ‘‘ not more than two lines in its chief
diameter "' endured with very little elongation according to Paget,
it is easy to understand that Dr. Little by no means exaggerates the
pain caused by endeavoring to elongate to the extent of an inch or
more a tendon many times the size of the one here mentioned, and
consequently capable of many times the resistance.

Little was also altogether wrong in stating that immediate re-
placement * is unnecessary in slight cases, and impossible in severe
ones,” for no measure is unnecessary which saves time, pain, and
inconvenience, and if it is found impossible to alter the position of
the foot immediately after tenotomy, owing to other mechanical
causes than the resistance of the tendon, it is due to the fact that
you have not made the operation sufficiently thorough, and that
the case demands severer treatment, for no foot whose position
can not be improved immediately after tenotomy, when freed from
the restraint of the severed tendons, becomes more pliant from the
subsequent reunion of the separated ends.

Mr. Broadhurst uses Scarpa’s shoe for the correction of the
deformity, and says: + It may be applied as soon as the puncture

* Lectures on Surgical Pathology, London, 1870, p. 202,
t The Dieformities of the Human Body, London, 1871, p. 68,
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the part stretched; and this result might just as well have been
effected without any use of the knife.

“ Hence, the tenotomy has simply had the following results: it
has allowed the calf to shorten and therefore produced of itself a
certain deformation and debility; it has not superseded by a single
day the use of mechanical force, since, after all, the muscle is the
part that must yield. The operation renders the first application
of machine power apparently more effective, since there is nothing
to resist its action ; but the work to be done is only postponed till
solid union has taken place, and thus the division of the tendon
has simply wasted all that time which was employed in the repairs
of the artificial injury.”

These statements are so absurd, and so at variance with well
known facts as not to demand a reply, and had they not been
made by Mr. Barwell I should not have thought them worthy of
mention.

Mr. Wm. Adams thinks that the sheath of the tendon is of pri-
mary importance in securing union of the ends of the divided
tendon, while Sir James Paget is of the opposite opinion. Adams
says:* “It appears that complete transverse division by open
wound does not destroy the influence of the sheath, as has been
supposed, because it does not retract as the divided ends of the
tendon do. * = - The retraction of the sheath appears
to be prevented mainly by the processes of fascia which extend
between and from the sheaths of the deeper tendons; and in part
also by its slender cutaneous connections.  * % * More-
over, the continuity of the divided sheath appeared in these exper-
iments to be quickly re-established by adhesion taking place
between its cut edges and the margins of the cutaneous wound."”
Mr. Adams also says,t speaking of sub-cutaneous tenotomy: * On
the second day, where neither extravasated blood nor inflammation
follows the operation, the sheath forms an empty tubular connec-
tion between the divided ends of the tendon, and is slightly thick-
ened by the infiltration of blastematous material among its fibrous
elements. On the fourth day the tubular character of the sheath
is nearly obliterated by the increased thickening and succulency

¥ A Series of Experiments Illustrating the Reparative Process in the Tendons of
Rabbits after Division by Sub-cutaneous and Open Wounds, London, 1860, p. 113.
+ Op. Cit., p. 112.
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sion should be regulated by the activity of the reparative process
in the divided tendon, but practically it is often limited by the
ligamentous rigidity of the articulations.

“ In well-nourished infants the full length required in the divided
tendo Achillis should, I believe, be obtained in a fortnight, if prac-
ticable. In the adult, when the limb is well nourished, it should
be abtained in from three to four weeks, but in atrophied paralytic
limbs it should not be obtained in less than from five to six weeks.

‘“ The object of gradual extension is not so much to elongate or
stretch the new material uniting the divided extremities of the
tendon as generally supposed; but rather to regulate the length
of new material, or as it may be called the new tendon, while we
have the opportunity of so doing, 7 e, during the period of its
formation or regeneration, and the rate at which this is accom-
plished must have reference to the activity of the reparative pro-
cess, and the length of new tendon required.

“This important part of the treatment must, therefore, be left
to the judgment of the surgeon, and in cases of paralytic equinus,
where the ligaments do not hold the joint after division of the
tendon, and the foot can at once be brought into its natural posi-
tion, or even carried beyond, great caution is required to prevent
talipes calcaneus, which is always liable to occur when the exten-
sion is conducted too rapidly in cases in which there is but little
resistance from the adapted shortening of ligaments; but if this
ligamentous resistance exists, as in some cases of long standing in
the adult and in severe cases of congenital varus, it will not be
possible to proceed at the desired rate, and it may even become
necessary to divide the tendon a second time before the required
length can be obtained.”

Here, again, is, I think, an argument against the gradual reduc-
tion of the deformity; the fact that the pain caused by stretching
the contracted ligaments is too severe to permit the requisite speed
necessary to correct the deformity before the “bond of union”
has become too firm to be stretched any more, and so a second
tenotomy is required, of which he, himself, says:* “If much
separation be required, a second operation is generally unsatisfac-
tory in its results, and beyond a second operation very little
advantage can ever be obtained from operative treatment,” because

* Reparative Process of Human Tendons, London, 1860, p. Bo.
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and which I have quoted before, that the tendons of a one-pound
rabbit, ten days after tenotomy, sustained a weight of even fifty
pounds before breaking, and with but slight increase in length, is an
additional argument in favor of immediate replacement as a means
for securing increased length of tendon in the shortest and least
painful manner.

In this country few have been in favor of immediate replace-
ment. Bauer adopted a midway course. After tenotomy he says:*
“ The extremity is then reduced to its original malposition. * ¥
This plan has the advantage of insuring a perfect closure of the
wound, precluding the impending danger of air entering when the
parts are subsequently handled. Nor is this apparent delay a real
loss of time, inasmuch as the reparative process does not usually
commence before the fifth day. If, at the end of that time, the
wound be found properly closed, I place the patient once more
under the influence of chloroform, and by main force reduce the
malformation as far as it can safely be done. In breaking up some
adhesions or in tearing some ligaments, one risks nothing since the
anasthesia seems to protect against reactive consequences.”

I think this plan should only be followed where the tenotomy is
of the hamstrings, and is but a preparatory measure to brisement
JSoreé required on account of firm ankylosis.

Gibney says:t in Talipes Equinus from Infantile Paralysis,
“yet I would not advise tenotomy unless he were prepared with
some form of apparatus that would prevent too much traction.
The severed ends must be closely watched to prevent elongation,
and thus an irremediable calcaneus.”

Hutchinson says:} “ After three or four days you should
begin the mechanical treatment.”

There are, however, some American surgeons who think it good
practice to place the parts at once in the normal position. Gross
says:§ “As soon as all the faulty structures have been divided, the
foot is forcibly flexed and extended in order to break up any morbid
adhesions that may exist, and separate as widely as possible the

* Lectures on Orthopedic Surgery, New York, 1868, p. 6g.
t Notes on the Management of Orthopedic Cases, Louisville, 1880,
{ Lectures on Club Foot delivered at the College of Physicians and Surgeons, 1880,

p. 114.
£ A System of Surgery, Philadelphia, 1582, vel. ii., p. 1030.
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sanction of high authority, and although it has repeatedly effected
cures in my own hands, I am, nevertheless, from experience, induced
to give the preference to the method introduced chiefly by Pauli,
of Landau, and Bouvier, of Paris. Instead of attempting to reunite
the tendons, they bring the foot down at once as nearly as possible
to its proper position. * * The objection urged against this
plan of treatment, viz.: that there is danger, especially in old cases,
of no ultimate reunion of the tendon, is utterly untenable, because
ample experience has proven that this union invariably occurs, even
when the extremities of the tendon are separated two or three
inches. In my own practice I have repeatedly seen this take
place. The great advantage which it possesses is in the saving of
time; although there is less pain when the heel is depressed as far
as possible immediately after the operation than when this is post-
poned for two or three days. I am fully convinced that I might
have cured several of my patients in exe-kalf of the time employed
had I pursued the former instead of the latter method.”

The principle of immediate correction of the deformity has been
applied with marked success to the treatment of deformity in the
horse, as the following letter from Mr. J. Roalfe Cox, M. R.C. V. S,,
which forms the appendix to Mr. Adams’ Jacksonian prize essay
on Club Foot will testify:

“In 1861, the bay colt called ‘Suspicion,” by Alarm, out of Blue
Bell, had congenital deformity of one fore foot, due to insufficient
length of the flexor perforans tendon. LR R L
colt being at the time of my examination six monthks old, I found
that he could only tread on the front of the hoof, the entire sole of
the foot presenting backward and unable to touch the ground.
The result at this period being that the front of the hoof was worn
by contact with the ground, whilst there was preternatural depth
of the hoof at the back part from continuing growth and absence of
attrition (see cut). » x *: The colt being valueless for
training, or indeed service of any kind, tenotomy under my advice
was determined on as the only possible recourse, and accordingly
within a few days I performed the operation, under chloroform, by
introducing a narrow blade between the two tendons, and dividing
the inner one. The immediate result was a perfectly adjusted posi-
tion of the limb, and a separation to the extent of two inches be-
tween the cut ends of the tendon.
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