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STATISTICS OF FRACTURES. 23

the spongiosa, and reaches its maximum degree soonest at the con-
tracted portion of the neck; hence fracture nearest the head is most
likely to take place in decrepit old people. Fractures at this point
are exceedingly rare in persons less than fifty years of age, only a
very few well-authenticated cases being on record.

Rodet, in a series of experiments on the femur and on plaster-
of-paris casts of the upper extremity of this bone, has demonstrated
the important fact, that the situation and direction of a fracture
of the neck of the femur may be predicted to almost a eertainty, by
a knowledge of the direction in which the force was applied. Thus, a
force acting vertically will produce an oblique intra-capsular fracture;
a force acting from before backward, a transverse intra-capsular
fracture; one from behind forward, a fracture partly within and
partly without the capsule: and a force applied transversely, a frac-
ture entirely withont the capsule. Clinical evidence has repeatedly
verified the correctness of these observations. The traction fractures
deseribed by Linhart, Riedinger, and Hueter, from the powerful
traction of the ilio-femoral ligament, when the thigh is over-
extended and addueted, invariably fall outside of the limits of the
capsule.

Bonnet believed that the line of fracture was almost always
without the capsule, and Nélaton contended that in the great
majority of cases he made the same observation; while many authors,
equally competent, among them Sir Astley Cooper, Ashhurst, and
Druitt, elaim that intra-capsular fracture occurs more frequently in
persons above fifty years of age. Of twelve specimens examined
in the musenm of St. Bartholomew’s Hospital by Stanley, six were
supposed to be intra-capsular, and six extra-capsular,

Malgaigne' examined one hundred and three specimens from
different sources to determine the relative frequency of these frac-
tures, and found that sixty-one belonged to the intra-capsular to
forty-two of the extra-capsular variety.

M. Mercier, at Bicétre, found in eight autopsies three intra-
capsular and four extra.capsular fractures, and one below the tro-
chanters; while Malgaigne himself, in the same hospital, found in
eight other antopsies one fracture below the trochanters, five within
the capsule, and only two outside of it. Stimson® made a post-mor-

I Treatise on Fractures. 'l'r-.rt-nnl-nl.ed by J. H. .l’u;r.-.kuruL M.D.; 1858, p. 538.
* A Treatise on Fractures, 1883, p. 491.







INCOMPLETE FRACTURES. 2b

believed to be without the eapsule, and thirty were believed to be
within, the remainder were undetermined. These statistics furnish
one hundred and twenty-eight cases with fifty-seven intra-capsular,
and seventy-one extra-capsular fractures, a majority in favor of the
extra-capsular variety.

Combining the figures from the musenm speecimens and those
taken from bedside observation we obtain three hundred and thirteen
cases of fracture of the neek of the femur, of which number one
hundred and fifty-six were supposed to be located within, and one
hundred and fifty-seven without the eapsular ligament.

VI. Incomplete Fractures of the Neck of the Femur.

The structure of the neck of the femur in the aged furnishes
conditions unusnally favorable for the occurrence of partial or
incomplete fracture. Although this form of fracture has received
but little attention on the part of surgical writers, receiving at the
best only brief mention, it wonld appear from the cases reported
during the last few vears, that the aceident is not as rare as has been
supposed. Colles' was the first to call attention to this variety of
fracture as it oceurs in the neck of the femur, and described three
cases. Dr. J. B. 8. Jackson, of Boston, deseribed a case of incom-
plete fracture (fissure), the line of fracture extending from the
junection of the upper border of the neck with the head downward to
within a guarter of an inch of the inferior and internal wall of the
bone.

Gurlt® mentions three cases. In Tournel’s case the infraction
took place at the upper portion of the base of the neck, the line of
fracture running from the digital fossa downward. In the case
reported by P. Wilkinson King, the line of fracture was near the
head of the femur, a bridge of compact tissue on the anterior and
upper portion of the neck, one-third the eireumference of the com-
pacta remaining intact. The third deseribed he found in the Patho-
logical Museum in Giessen. The transverse infraction affected the
entire posterior half of the femoral neck about its middle, while the
anterior wall was not affected. The margins of the fractured
surfaces were in immediate contact.

! Dublin Hospital Reports, vol. ii.
* Knochenbrueche, vol. i, p. 41.
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IMPACTED FRACTURES. if
pronounced, the diagnosis must always remain uncertain. The
cases are most likely to be mistaken for contusion of the hip: hence,
we should always examine the severer injuries about the hip with
unusual care, and if any doubt exists, give the patient the benefit of
such doubt, and treat the case as one of incomplete or complete
fracture with impaction.

Fia. 5. - Fia. 6.
Partial Fracture of Neck of Femur. (Koenig.)

VII. Impacted Fractures of the Neck of the Femur,

Impaction, penetration, implantation, and incuneation, are
synonymous terms, which are used to deseribe a fracture when one
fractured end is driven into the other, an oeeurrence which secures
perfect coaptation and fixation. In some instances impaction is
mutual. Impaction may be complete or incomplete, according to
the tissue-structure at the seat of the fracture, or the direction and
intensity of the fracturing force. Impacted fractures are most
frequently met with in the spongy portions of the long bones, and
in persons suffering from osteo-porosis from any cause. These
fractures have only gnite recently become the objeet of speeial
investigation, and are at the present time receiving the attention
their importance merits.

Robert was the first to give a good deseription of impacted







IMPACTED FRACTURES. 29

amputated the thigh and applied the force directly to the sawed
surface of the femur, and succeeded only in one instance in
producing an intra-capsular fracture. By applying the force to
the trochanter major he produced one extra-capsular impacted frac-
ture, while in all other cases the trochanter major was fractured.
Heppner repeated these experiments with the same results. He then
reversed the direction of the force. Taking a femur, stripped of its
soft parts, and resting the outer surface of the trochanter major
upon a table, he struck the head of the femur with an axe, and
produced in every instance a fracture of the neck resembling an
impacted fracture. He repeated the experiment thirty times, and in
five of the cases the impaction was typical. From these experiments
he has drawn the deduction, that the fracture is produced by contre-
coup, whether the force is applied to the trochanter major or through
the axis of the femur.

In regard to impaction of intra-capsular fractures he eould find
nothing in the literature on the subjeet of fractures of the femoral
neck. Vollemier speaks of them at length, but only for the purpose
of denying their oceurrence. Buf, inasmuch as he states that he has
seen several specimens where the end of Adams’ arch was found to
terminate in the interior of the spongy portion of the head of the
femur, he contradicts himself, as the desecription corresponds with
impaction of the lower wall of the femoral arch into the head. The
question at issue is not the degree of impaction, but whether it can
secure mutual fixation of the fragments. In most cases only the
lower edge of the outer fragment is impacted, but the contrary may
take place, as is evident from the deseription given by Koenig under
the head of partial fractures.

For one of the best contributions to our knowledge of impacted
fractures of the neck of the femur we are indebted to Riedinger.'
He has studied this subject by experiments and examination of
museum specimens. In speaking of intra-capsular fractures, he says
that, as a rule, the lower and more particularly the posterior wall of
the lower fragment is driven into the spongiosa of the head. As a
necessary consequence of this form of impaction, the head of the
femur is depressed and inclines backward, sometimes to such an
extent as to come in contact with the posterior inter-trochanteric

Ii-l"-il Studien fiber Grund und Einkeilung der Schenkelhalsbrueche, Wiirzburg,
i4.







IMPACTED FRACTURES. 31

of the body, and also nearer the anterior superior spinous proecess of
the crest of the ilinum than on the sound side.

“f. That the head of the femur counld be made to rotate
smoothly in the acetabulum, and the great trochanter moved with it.

7. That crepitus was either absent or indistinet in all cases.

“8. That all the cases, with one exception, occurred in patients
past middle age.”

Bardeleben ' maintains that, in intra-capsular fractures, longitu-
dinal displacement is opposed by the untorn portions of the eapsular
ligament. In this fracture the ends of the fragments are often inter-
locked in such a manner as to prevent dislocation, and may even
enable the patient to walk on the limb for a few hours, or for several
days. The more important elements in retaining the fragments are,
however, the presence of impaction, and the untorn portions of the
reflected capsule, the retinacula of Weitbrecht.

S. D. Gross® believes that impaction is rare, and, when present,
is almost exclusively extra-capsular. The distance of penetration
varies from a few lines to one-half or three-quarters of an inch.

Hueter® places great importance in recognizing the presence of
impaction. He regards the schenkelsporn as the most important
agent in the process of impaction. Anatomieally he distingnishes
two varieties: either the upper end of the lower fragment is dis-
placed inward, so that the termination of the schenkelsporn pene-
trates the soft tissues below the upper fragment, or the lower frag-
ment is displaced outward in such a manner that the schenkelsporn
is driven into the spongiosa of the neck. Impacted fractures are
not so frequent as non-impacted fractures, but they are sufficiently
common to render them of the greatest importance in the diagnosis,
prognosis, and treatment of fractures of the neck of the femur.

H. H. Smith*® believes that in the majority of cases the neck
of the femur is fractured by indireet violence, impaction following
subsequently by a fall upon the trochanter major. R. W. Smith
says: *That all extra-capsular fractures are, in the first instance,
also impacted fractures.”

! Lehrbuch der Chirurgie. Band II, 1871, 8. 473,
*Bystem of Burgery, vol. i, 1864, p. 965.

! Grundriss der Chirurgie. B. II, 1882, 5. 883,
*The Principles and Practice of Surgery, 1868,
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IMPACTED FRACTURES. 33

Impaction at the constricted portion of the neck is not frequent.
Impaction of the entire base of the neck with inward rotation of
the limb is very rare, and is hardly possible without fracture of the
trochanters.

The same author, at a meeting of the Boston Society for
Medical Improvement, held November 23, 1874, exhibited a speci-
men of a fracture within the capsular ligament with imperfeet

Fi6. 8. Posterior Impaction of Femoral Neck. (Bigelow.) Transverse
Bection.

impaction, which, during life, had simulated impaction at the base
of the neck, and induced him to express a favorable prognosis.
*The autopsy showed that the fracture was not through the base of
the neck, but through the neck itself, close to the head, and that the
fragments were ‘ rabbeted together. There was motion enough to
have worn away the thin walls of the neck, and to show that any

bony union, had the patient lived, was not to be hoped for. In this
a

PP T T R T

e P ——————
; Ty

T

e,
M - gt g e PR L T

o m—



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.
Il wll)i \ ¥ ] Wi A1 Fl |
o
all i i i
T ' b ] LLLE] '
" il rall of b
1 L i
i |
r $11 1]
11 ]



























































































1 & $
e -
i | &
A1 ! 1 Sfat. s
1
] =1L [ Y
% z T =
1
b | b
1 | -3
il =
108] T 181 =
BIFL [ [ d
T 3 - ! - ] 15
: [ ] LEdais
| I
- ¥l i} § £
/| L
1 ] -
L I -
1L ~
- 1 <
- ¥ ¥ I
1L =
L
7 I T i th |5 It
" [ 1 E f | ) L
. - | |



























































































g R pRsilE e e g

e N R s r———— e R SR T P S T LN s S A e e 8



. o
-

r....l.. .-.l...-?.r..tr..”

e — E =
i .v-..:_l__.-.—-.. 5
e

.

e e o T

gl -l 3
Ty,




