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which so often arise may generally be readily and en-
tirely corrected. Defects of symmetry, which are seen
in all parts of the body, have been especially observed
in the face, the ears, and the chest ; but the most marked
and almost constant dissimilarity is seen in the lower
limbs, where bilateral asymmetry is the rule rather than
the exception.

The discovery of asymmetry in the lengths of the
lower limbs dates back but a few years. During my
term of service in the Pennsylvania Hospital, in the
winter of 1873, I had under my care an adult with
simple fracture of the femur. After his recovery I found,
on careful measurement, that the injured limb was an
inch longer than the other one. This was very puzzling
and led to an investigation of the cause, which was at
once suspected. My hospital resident and former pupil,
Dr. Wm. C. Cox, now of Easton, Pennsylvania, then
had his attention drawn to the subject, and he at once
undertook a series of measurements, not only of those
who had fractured limbs, but of sound persons who
never had any injury. The results of these measure-
ments were subsequently published in the American
Journal of the Medical Sciences for April, 1875, by Dr.
Cox, who is entitled to much eredit for first demonstrating
the facts in regard to asymmetry. The variations in the
lengths of limbs were found to range from one-eighth of
an inch to seven-eighths. In fifty-four persons exam-
ined, only six showed the lower limbs equal in length.

Subsequently, in December, 1879, I examined a large
number of boys between the ages of eight and eighteen
at the Girard College, Philadelphia, and found among
five hundred and thirteen boys two hundred and seventy-
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ruption to the growth of the limb, which is seen in the
atrophy which follows, and which is more or less marked
according to the severity and duration of the attack. If
the disease has been confined to one limb, or more marked
in one than in the other, a variation in the growth is sure
to be observed, and is commonly permanent.

In cases where the entire spinal cord on one side is
involved, the pathological changes (and atrophy) involve
all the structures, soft and hard, of the entire side so
affected, and marked asymmetry is the result: this is to
be seen in the face, chest, and breasts, in the dimin-
ished size of fingers and hand, as well as in the lengths
of the limbs and feet. The parts so injured by the
disease never regain more than a portion of what has
been lost, and never attain the volume of the uninjured
side.

It is difficult to understand why, in some instances of
marked inequality in the lengths of the lower limbs,
symptoms of such serious character should be experi-
enced, while other cases of defects of symmetry should
not give rise to any symptoms of spinal trouble, or, if
any, so slight as to escape the notice of the individual,

Even organic changes, with rotation of the vertebrsm,
will oceasionally oceur from excessive and unrecognized
shortening, as I have seen; but in such instances there
was a predisposing strumous diathesis, In other cases
the bodies of the vertebrw are less yielding and stronger,
so that there is greater resistance to the unequal pressure.

Observation of a large number of cases has suggested
to my mind the propriety, in every instance where there
is continued backache or pelvic distress, especially among
females,—symptoms which cannot be overcome by other
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especially after fractures of the thigh, ete.,—that I was
led to devise an instrument (Fig. 1), which was at that
time fully deseribed by a former resident of the Pennsyl-
vania Hospital, Dr, Stacy B. Collins, now of New York.*

Dr. Collins in deseribing this instrument says,—

“In attempting to accurately estimate the shortening
which may take place after fracture, or coxalgia, ete., it
seems necessary to have, first, a simple instrument that
can be used on a patient in bed without disturbing any
applied apparatus. Second, to have it of a material

Fia. 1.

which cannot be stretched. Third, to have both limbs
measured from one fixed point, thus avoiding inaccura-
cies resulting from obliquities of the pelvis, differences
in height of the iliac bones, and similar causes, Fourth,
to have an instrument that not only shows the inequality,
but accurately measures it at the same time. The instru-

*American Jowrnal of the Medical Sciences, 1877, p. 144, “ De-
seription of an apparatus devised by Dr. Thomas G. Morton for
measuring any inequality in the lengths of the lower extremities.”
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have now used for years, and which is the only one in
use at the Orthopeedic Hospital ; it is one which can be
at once readily put in operation, is absolutely accurate,
and is applicable for every case and for all conditions;
it consists in blocking up the short limb to correspond
with its fellow. Measurements are made in the follow-
ing way :

The individual to be measured should remove both
shoes, stand upon a level surface, and the clothing should
be removed sufficiently to fully expose the back from the
neck to the heels, so that a complete rear view can be
obtained.

There are four anatomical landmarks which must be
considered,—

1st. The vertical normal line of the spine, made by
the slight projection of the spinous processes.

2d. The vertical line, or cleft, between the nates,

3d. The horizontal, slightly-curved line which sepa-
‘rates the buttocks from the thighs,—i.e., the folds of the
buttocks.

4th., The popliteal folds.

If the body is fairly symmetrical, these four anatom-
ical conditions will be practically symmetrical, and con-
sequently there cannot be any appreciable inequality in
the lengths of the lower limbs; on the other hand, if
asymmetry of the limbs exist, then changes at once will
be observed ; and just in accordance with the amount of
shortening of one limb, so we will find a variation in the
normal conditions referred to above.

Ist. That the central line of spine will present more
or less of a lateral deviation: the curve will be towards
the defective side.
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long and four inches in width, and corresponding in
thickness to the blocks; one of these boards is placed
on the floor, and the height is readily increased to any
extent by placing boards upon one another until the de-
sired elevation is obtained ; the patient is then directed
to place the foot of the short limb upon the board or
boards, and is then directed to walk forward, and the
amount of shortening is practically determined when
all irregularity in his walk is overcome; for greater ac-
curacy the limb may then be blocked up as first de-
seribed, and the two measurements can be compared,
and the least overcorrection can generally be detected by
the patient: after being made symmetrical, he quickly
and readily notices any asymmetry.

+This series of boards is especially useful and indicated
when it is necessary to determine the proper elevation
of heel required to give the greatest comfort to a patient
in walking, who has recovered from hip or other limb
disease with shortening or angular anchylosis, for it is
only after such a practical test that a proper shoe can be
constructed.

If any one with ordinarily symmetrical limbs will
make the experiment of placing a block of one-fourth or
one-half’ of an inch under one foot an asymmetrical con-
dition will at once be experienced, and when this varia-
tion is corrected by blocking the opposite side, the sub-
ject experimented upon will at once be able to determine
when the limbs are made equal ; an under- or an over-
correction will be quickly appreciated.

The following cases will be quite sufficient for illus-
tration of the subject:
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was an inch and seven-cighths shorter than the left. It
was found that when the short limb was sufficiently ele-
vated the spinal curve was greatly lessened, but could
only be partially corrected, for a certain amount of per-
manent rotation of the bodies of the vertebra had taken
place; this, with possibly some absorption of the inter-
vertebral substance, had caused more or less deformity,
with spinal rigidity.

The patient was directed to have the heel of his right
shoe made one and seven-eighths of an inch higher than
the other, and to support the uncorrected curvature a
spinal brace was applied. Immediately after the limbs
were made symmetrical the backache and loin-pains and
most of the sciatic neuralgia and general uneasiness sub-
sided.

Some two months later, during a chance visit made to
Bradford County, I met this patient, whom I found in
excellent physical condition, and free from pain and
former spinal symptoms.

Under date of October, 1886, this patient wrote, “ I
am glad to report to you my present condition. You
remember that I was unable to bend forward in the least ;
at present I can nearly touch the floor with my fingers.
I have been very busy with my work ; am using dumb-
bells and Indian clubs. My health is improving all
the time. I am gaining steadily, and have no pains,
and am feeling first rate; am increasing rapidly in
weight.”

Neither this patient nor any of his medical attendants
had ever suspected that there was any difference in the
lengths of his limbs. The well-marked spinal rigidity
and the continued and increasing pain had naturally
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in fact, the entire left side presented a moderate degree
of atrophy as a result of the paralysis during early life.
The right arm measured nine and three-quarters inches,
the left arm nine inches. The left limb was one inch
shorter than the right, and the left foot likewise showed
diminished length of one inch as compared with its
fellow.

The unequal length of the left side has been made up
by a corresponding height of the heel, which gives per-
fect symmetry, and since the inch to the heel has been
adjusted he has been entirely free from all pain and
walks without the slightest lameness: he has, however,
some difficulty in bending the body to the floor; but
this symptom in time is likely to disappear, as I have
observed in other cases,

CASE III.—LATERAL CURVATURE WITH SPINAL
PAINS FROM UNRECOGNIZED ASYMMETRY OF
THE LOWER LIMBS.

W. M. J. 8., born in Philadelphia, aged 25, consulted
me early in the winter for severe and continued back-
ache; this commenced more than a year ago, and has
been a source of great discomfort ever since. About
twenty years ago he had an abscess near the right ankle,
which he completely recovered from, but again five years
ago he had a return of this trouble, and at the same
locality, which, however, soon yielded to treatment.
There is no evidence that the bone was ever involved in
the disease, for no exfoliation has ever oceurred.

The pain which this patient had was not confined to
the back, but it extended to the right hip and side.
When he would attempt to straighten up and stretch his
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unconsciously endeavors to rectify the inequality in the
limbs by stretching the entire side to equalize the irregu-
larity, and so the shoulder is elevated. The curve in the
spine is observed deviating towards the right side; the

Fia. 2.

distance between the spi-
nous processes and the right
and left side is marked ;
the line of the cleft of the
nates is oblique, and the
line or fold of the buttock
on the right side is below
that of the left side; this
same want of regularity is
also seen in the popliteal
folds when the right and
left side is compared.
There is also a general flat-
ness of the right buttock.
The diminished size of the
right limb as compared

~with the left will at once

be observed; a wariation
exists not only in the
thighs, but in the upper
extremity, although the in-
dividual has never appre-

ciated any difference in regard to the strength of the

limbs,

Fig. 3. The right limb has been blocked up one inch
and five-eighths, which exactly corresponds to the short-
ening ; all deformity is overcome, the shoulders are sym-
metrical, the spinal column is vertical, the cleft of the
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creased, the obliquity of the nates more marked, the right
buttock or gluteo-femoral fold is seen much below that
of the left side, and, finally, a greater variation between
the erease in the right popliteal region as compared with
that on the left side,—in fact, the shortening of the right
' _ side has been increased, the
Fia. 5. original variation of an inch
o mEnEal  and five-eighths has been
doubled by the addition of
the block, so that the short-
ening of the right side has
been increased to three
inches and a guarter.

Fig. 5. Same as Fig. 4,
the subject not having
changed position ; the view
was obtained by simply
moving the camera to one
side, demonstrating a lat-
eral view of the inereased
deformity resulting from
the natural and acquired
shortening of the right side
equal to three inches and a
quarter.

Considering all that has
been published in regard to
asymmetry in the lengths of the lower limbs, it is note-
worthy that Sir James Paget, so late as January, 1886,
in an article on “ Imperfect Symmetry” (which should
cover the subject of the defects of symmetry), should
have failed to state the fact that the discovery that in-
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vations like yours on the subject, which appear to me
to be so important in their practical application.”

My friend Mr. O. S. Hubbell, formerly of Philadel-
phia, now of Stratford, Conn., I knew had some per-
sonal experience in being the owner of a fine horse
which was asymmetrical in his right fore and hind leg,
and T wrote him on the subject. Mr. Hubbell’s reply
was received just before the meeting of the Academy of
Surgery on June 7 last, and I was unable at that time
to incorporate the following extract of his interesting
letter on the subject, which I now quote:

“ Many common beliefs, such as the earrent one tanght
in our catechisms, that man, some centuries ago, was per-
feet (without evil tendencies or maladies), overrules every
logical paleontological induction, and contradicts our ex-
periences, The common assumption that perfect bilat-
eral symmetry prevails in the human organism precludes
our recognition of the actnal great disparities in correla-
tive features. In trees the factors of diversity (winds,
light, nutrition, ete.) are not uniformly distributed, and
hence the variations that are so conspicuous.

“There is a striking likeness between the two halves of
animals, or organs on opposite sides of the bodily axis,
but great disparities may exist that do not affect the gait
or attract the attention of the individual or spectators,
I have witnessed men with an inch difference in length
of limbs who were utterly unconscious of it. The strides
were equable, just as in the case of my saddle-horse
Grevie, with whom the difference in limb-length was
two inches, yet his gait was remarkably equable. A
practised eye could detect the greater angles in the artic-
ulations on one side, which arose without the interaction
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perfect civeularity in the tire of the carrying wheels of
a locomotive has been known to squander energy enough
(measure in cost of extra consumption of coal) in a few
vears to buy a new locomotive, while the shock of in-
cessant concussion on the road and to the locomotive
itself, are still further aggravations. Such small devia-
tions from symmetry in motive machines have vast sig-
nificance, yet the sequences of human asymmetry, so over-
whelmingly important to intelligent life, have scarcely
realized the attention of practitioners or been brought
within the scope of practice, nor even recognized until
disaster has arisen, possibly at a period of organic de-
velopment when the physician can play the part only of
a tinker instead of as a builder or re-builder.

“The initial causes of asymmetry present a new field
for directive judgment and exploration. The omnipotence
of reacting circumstance (pre- and post-natal) is usually
overlooked in our attempts to attain equable-acting
motive-structure. Neither element nor organ disclose
to observation how either will act until reacting circum-
stance has been estimated.

“The measure of one limb gives no certain knowledge
of what the length of the other is or was before fracture.
My guest now with me was asked a moment ago to
stand close against the wall while I measured his height.
The supreme height was taken when he quite uncon-
sciously was standing on one foot flatly, while the toe of
the other only rested on the floor, showing the greater
length of one limb.”

My colleague at the Philadelphia Orthopedic Hos-
pital, Dr. H. E. Goodman, tells me that during the
many years of his service as pension-examining surgeon










