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And its Relation to Intra-Capsular

By Gro. K.

While listening to the lectures of Professor
Hamilton on Fractures and Dislocations, deliv-

spring and summer of 1860, I became very much
interested in the study of fracture of the neck of
the femur within the capsular ligament ; and, after
reading considerable on that subject, I was led to
wonder why it was that a given specimen, pre-
gented as an illustration of bony union after frac-
ture of the neck, should, when viewed by different
surgeons of equal merit, give rise to such widely
different and conflicting opinions: some regard-
ing it as an example of bony nnion of intra-cap-
gular fracture ; some of union partly without the

ever [ractured, and declared that its morbid ap-
pearances were characteristic of interstitial ab-
sorption. An illustration of this singular fact is
seen in a case reported by Professor Mussey, of
iCincinnati, in the April number of the American
Jouwrnal of Medical Sciences for the year 1857,
Of this specimen, Professor Mussey writes as
follows :—

“In the year 1830 T showed this to MM. Rounx

men, in Paris. They regarded it as a fair specimen
of bony union of intra-capsular fracture. In Lon-
idon 1 also showed it to Mr. Lawrence, Mr. Travers,
Mr.Stanley, and Dr. Hodgkin, who was then Cur-
ator of the Museum at Guy's Hospital. These
igentlemen were interested with the specimen, and
considered it as a satisfactory example of bony
union within the capsular ligament. On my pre-
senting it for inspection to Sir Astley Cooper, he
fremarked: ‘"I'his bone was never broken.” 1 said,
Sir Astley, please to look at the interior of the
fJbone. He separated the two halves, and said :
*This does look a little more like it, to be sure ;
tbut I do not think it is wholly within the cap-
sular ligament.” At Edinburgh, 1 showed it to
that distinguished surgeon, John Thompson,
Wwhose work on inflammation had given him ex-
itensive notoriety.  On carefully inspecting it, he
declared, *upon his truth and honor,” that it had
inever been broken. An opinion had prevailed
llor some time among surgeons, that in old per-
sons the head of the thigh-bone is liable to sink
below its ordinary level, with more or less short-
ening of the neck, which oceurs in certain morbid
‘conditions without the aid of mechanical violence.

ered at the Long Island College Hospital, in the I

capsule; while others denied that the bone was |

and Amussat, and some other professional gentle- |
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Demonstrator of Apatomy in the Long Island College Hospital, Brooklyn, New York.

| Mr. Thompson regarded this as an instance of
| that kind of change,”

Dr. Mussey further states that—

“The professional gentlemen of our own country
who have examined these specimens, unhesitat-
ingly pronounce this to be a case of union by
bone of intra-capsular fracture.”

Some specimens have been presented as proofs
of bony union, concerning which the diagnosis of
| fracture was never clearly made out; and, in these

instances, we were not surprised that some should

deny that the bone was ever fractured, and that
| they should regard the morbid appearances of
| the bone as being characteristic of interstitial
absorption of the neck.

I could see no satisfuctory reason, however, for
the difference of opinion among those who re-
garded the specimen as an example of bony
union; for, if the capsular attachment to the
| neck be definite and invariable in its location, as
| deseribed by Wilson and Gray, then it seemed
| easy to ascertain, by actual measurement, whether
| the line of union in any specimen be entirely
within or partly without the capsule. Here it
occurred to me that there might possibly be a
| variation in the loeality of capsular attachment
. to the neck; and, if so, this fact would account,
' in a great measure, for the endless contention of
| surgeons over the possibility of bony union within
|t1:u capsule. This supposition was materially
strengthened by the fact that, in numerous in-
stances, the sargeon, who made the autopsy after
anion of fracture of the neck, and examined the
specimen before the removal of the capsular liga-
ment, was convineed that the fracture was en-
tirely within the capsule; while other surgeons,
equally competent to judge of the point at issue,
who saw the specimen after the removal of the
capsular ligament, were positive that the fracture
wag partly without the capsule.

Entertaining this suspicion concerning the lo-
cation of capsular attachment, I determined to
ascertain, by actual observation and accurate
measurement of numercus specimens of the nor-
mal capsule, whether it ever varied in its inser-
tion from the deseriptions given by Wilson and
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Gray. I had examined but a few specimens be- |
fore I learned that the line of capsular attachment
to the neck was by no means invariable ; and so
great were ifs variations, that it seemed almost
impossible that the dried bone should, in any
instance, furnish positive proof that the fracture
had been entirely within the eapsule. T reasoned
from this fact that, if, in the investigation of the
question of bony union, the capsular ligament
had been distended and dried with each specimen,
the vexed guestion of osseous union within the
capsule would long since have been settled ; for,
after being dried, and a section made of the bone
and its capsule, leaving on one part enongh of
the capsule to indicate its attachment to the
other, the latter might be macerated or boiled,
to test the solidity of the union, while the former |
would ever afterward indicate the locality of the |
fracture in respect to the attachment of the cap- |
sule to the neck of the bone. DBut even this prl:m-i
cess leads to error; for, as we shall see hereafter, |
the capsule of the fractured bone is not only
thickened by the inflammatory action which fol-
lows the injury, but also lengthened, being in |
some instances inserted posteriorly into the shaft |
of the bone, instead of its normal insertion inmi
the neck, which has been removed by absorption, |
After finding that scarcely any two capsules,
taken from different subjects, were identical in |
point of attachment to the neck, 1 consulted |
other works on anatomy, to see if they agreed
with Wilson and Gray in locating the attachment |
of the capzule. '
From these several authors I quote the fol- |
lowing :
“The capsular lizament arizes from the dorsum
of the acetabulum, incloses the cotyloid lizament
as it ascends, but does not adhere to it except at
the notch; it is also connected to the inferior spine
of the ilium aund to the obturator ligament; it is
inserted into the base of the neck of the femur,
being longer behind and below than in any other
situation.”*
To this is added the following note by Prof.
Watts, the American editor :—

“This ligament includes the neck of the fomur
to such an extent that a fracture of the neck |
within the capsular ligament can and does take

lace, usually, however, in old subjects. The
izgament includes the neck more completely an-
teriorly, where it extends as far as to the anterior
inter-trochanteric line, whereas posteriorly the
ligament is lost upon the periostenm, several lines
within the posterior inter-trochanteric line.”

“This ligament incloses all the bones from the

& Dulilin Disscctor, p. 517. |

edges of the socket to the roots of the trochan-
ters, embracing not only the head, but the neck =
of the thigh-bone,”*

“Tt embraces that part of the head of the os
femoris which projects above the margin of the
acetabulum mlg escends along the neck to its
root. It iz longer in front; is fixed there to the
oblique line which runs between the two trochan-
ters, and behind into the root of the neck, a little
in advance of the posterior obligne ridge.

“Above it is fixed to the neck just below the
rongh fossa in the trochanter major; and on the
under surface of the neck it adheres just above
the trochanter minor.”"f

“The capsular ligament which contains these
articulating parts is the strongest in the body.
It arises around the acetabulum near the basis of
the cartilaginons brim, but it does not adhere to
the cartilaginous edge, and it is inserted into the
08 femoris near the roots of the trochanters, so
that it includes a large portion of the neck of
the bone."}

“ Its inferior circomference iz inserted in front
into the oblique line leading from one trochanter
to the other; but superiorly and behind its fibers
are implanted into the neck of the bone within a
quarter of an inch of the trochanterie fossa, and
about the same distance from the posterior inter-
trochanteric line.”#

“The capsular ligament of the hip-joint is the
strongest one of the body. It is attached by its
upper extremity aronnd the border of the aceta-
bulom inclosing the cotyloid ligament; and by ¥
its lower extremity is attached to the anterior ¥
inter-trochanteric ridge of the femur, and less}
strongly to the neck of the latter, just above the i
posterior inter-trochanteric ridze.”||

“It is inserted superiorly and externally into}
the root of the neck, internal to the digital fossa
of the great trochanter; anteriorly into the an-~
terior inter-trochanteric ridge and into the fore
part of the neck above this line; internally and @
inferiorly it descends near to the root of the lesser
trochanter, and is inserted into the neck about a 8
guarter of an inch above the posterior inter-tro-
chanteric ridge.”Y '

“Its inferior circumference is inserted in front

to the other; but superiorly and behind, its fibers
are implanted into the neck of the bone within &
guarter of an inch of the trochanteric fossa, and?
about the same distance from the posterior inter-
trochanterie line,""** .

“The femoral insertion of the capsular liga- §
ment requires to be carefully studied, for the pur-
poze of explaining the difference between fractures
within, and fractures beyond, the eapsule. 'This
insertion is so arranged, that at the upper part

* Ball’s Anatomy, vol. i. p. 301

F Horoer's Anatomy, vol, i. p. 205,

3 Pancoast’s Wistar, vol. i. p. 238,

f Elements of Anatomy, by Junes Quain, p. Z73,
Leidy's Anatomy, p. 154,

Y Harrison's Anatoamy, . 065,

% Sharpey and Quain's Anatomy, p. 278,



hyase of the neck of the femur, while beneath and |
sehind it is situated at the junction of the exter- |
jal with the two internal thirds of the neck.
he insertion of the capsule in front takes place
ot only at the base of the neck of the femur, but
lso internally to this base, to the extent of
leveral lines, as may be ascertained by an incision |
eing made along this insertion in the direction
the axis of the neck.”*

% Tt arises round the outside of the brim of the
etabulum, embraces the head of the thich-bone,
nd incloses the whole of its cervix as far as the
pot or outer extremity, round which it is firmly
pnnected. "

“1Its lower circumference surrounds the neck
f the femur, heing attached, in front, to the spiral
r anterior inter-trochanteric line: above, to the
ase of the neck; behind, to the middle of the
eck of the bone, about three-quarters of an inch
Fom the posterior inter-trochanteric line."§
*“The capsular ligament arises from the whole
ircnmference of the acetabulum, and passing
utwards is inserted into the neck of the femar. |
1 front it isinserted into that line which extends |
rom the greater to the lesser trochanter; pos- |
eriorly, it does not extend so far outwards, but is |
1serted into the neck of the bone about midway
etween its head and the trochanter major; at its
hsertion it is incorporated with the periosteum.”3

| Prof. Alden March, of Albany, in a paper en-
itled “Osseous Union of Intra-capsular Fracture
[ the Neck of the Femur,” published in the
runsactions of the Medical Society of the State
F New York for the year 1858, has questioned
he authority of Wilson's Anatomy in locating
e insertion of the capsule, and gives his opinion
3 follows :—

“It is a matter of some importance to define
ceurately the attachments and extent of the

nd in front of the joint, it corresponds with the |

'I= psule. For the guestion of deciding whether a
iven fracture be altogether within, or partly |
fithin and partly without, the capsular ligament, |
(ill often depend upon the precise point of loca- |
jon of its attachments, :
| “The lizamentous capsule embraces, or is at-
iched to the margin of the acefabulum superiorly,
nd inferiorly and anteriorly to the inter-trochan-
eric line, superiorly and posteriorly to the neck
I the bone just within the frochanteric or digi-
1l fossa, and within the posterior inter-trochan-
bric line, or lip of bone extending from the {ro-
hanter major to the trochanter minor.

“Wilson says the capsule ‘extends further upon |
ie neck of the femur on the anterior and superior, |
an on the posterior and #nferior side, being |
tached to the inter-trochanteric line in front, to
e base of the great trochanter above, and to
he middle of the neck of the femur behind.’

| ¥ Cruveilhier's Anatomy, Amerienn edition, p. 160,

Fyfe'a Anatomy, vol. i. p. 359,

Gray's Anatomy, p. 170.

Cooper on Dislocations and Fractures, American ed., p. 73,

3

“ Judging from a number of specimens I have
examined, and from those herewith submiited for

inzpection, it would appear that the capsule is

not attached * to the middle of the neck of the
femur behind,' as above guoted from Wilson's
System of Apatomy. If the r.ﬂ.rsulv were at-
tached to the middle of the neck, then, indeed, we
apprehend it would seldom happen that we should
meet with fracture altogether within it.

“The capsunlar ligament is firmly attached to
the oz innominatum. Passing in varions direc-
tions, according to their several sitnations, the
fibers run to be ingerted into the base of the neck of
the femur, anteriorly into the anterior inter-tro-
chanteric line, superiorly and externally into the
surface of the bone close to the digital fossa at the
root of the great trochanter, inferiorly and inter-
nally to the line leading from the lesser trochanter
to the anterior inter-trochanteric line, and pos-
teriorly it is partly reflected npwards, so as to be-
come continuous with the periosteum of the pos-
terior part of the neck of the bone; this reflection
taking place along the posterior inter-trochan-
teric line, and partly inserted into that line, espe-
cially at ite internal and external extremities,"*

“The capsular ligament represents a kind of
gshut sac, which is attached, on the one hand, to
the periphery of the cotyloid cavity, and on the
other, to the prominent lines which extend, in
front and behind, from one trochanter to the
other, thus including both the head and neck of
the bone. 1t descends further down on the an-
terior than on the posterior surface of the neck,
and is thicker and stronger above and behind
than in any other portion of its extent.”}

It will be observed, in this connection, that,
notwithstanding the extreme diversity among our
authors in describing the precise location of the
insertion of the capsule, not a single one, even,
intimates that it ever varies from the position
which he has assigned to it. All agree in loca-
ting the insertion of the capsule in front, at the
anterior inter-trochanteric line, with the exception
of Cruveilhier and Harrison, who state that it is
also inserted into the anterior surface of the neck
to the extent of several lines internal to the an-
terior inter-trochanteric line. Concerning its
insertion into the posterior surface of the neck,
great differences of opinion exist, Some locate
it at the middle of the posterior surface of the
neck; some at the posterior inter-trochanteric
line; and others at all points intermediate between
these two extremes. From this we zee that he
who has a specimen repregenting union at any
point between the head of the bone and the inter-
trochanterie lines, can find authority among anat-
omists for believing it to be union of intra-capsular

¥ Cyclopmedia of Anatomy and Physiclogy, by Robert B. Todd,
M.D., F.R.8  vol. ii.p. 778,

T Gross’s Bystem of Burgery, vol. il. page 230,
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fracture. Sir Astley Cooper located its insertion |
at the middle of the posterior surface of the neck,
and regarded, as examples of union partly with-
out the capsule, all those specimens in which the |
line of union on the posterior surface of the neck
was found to be nearer the shaft of the bone than |
the middle of the neck; heuce we zee the reason
why those who located the insertion of the cap-
gule at the posterior inter-trochanteric line should
deny the authority of Sir Astley, and regard all
such specimens as genuine examples of union
within the capsule.

The following is a table showing the insertion
of the normal capsule in sixty-one specimens,
accurate measurements of which have been taken.
Different methods have been adopted in order to
arrive at a definite knowledge of the insertion of
the capsule. The entire hip-joint has, in many |
instances, been removed, and its capsule either |
distended with air, by the blow-pipe, or injected |
with plaster of Paris, and then allowed to dry!
before measurements were taken. Other speci-
mens have, in the recent state, been measured
after the disarticulation of the joint. For the
opportunity of measuring many of these speci-
mens, I am indebted to the kindness of my friend |
Charles J. Seymour, a student of the New York
“ University Medical College,” who obtained the |
gpecimens and kept them for me till I wu!d!
measure them.

The results obtained by the injection of the
capsule with plaster were more satisfactory than
those in which it was distended with air; for,
after the plaster had hardened, I was enabled to
dissect up the external fibers of the capsule, which
have their insertion into the anterior inter-tro-

| illustrating the fact that a fracture of the neck

| figures 3 and 4. The length of the neck was ol

Imsem-:-n of the capsule was ascertained

| chanteric lines to the insertion of the capsule i

chanteric line, and leave that portion of the eap-t
sule which is reflected upward on the neck, form-
ing its periostenm ; thus showing the extent of
the cavity lined by the synovial membrane, and

may, in some instances, be extra-capsular and ye
be situated some distance within the anterior
inter-trochanteric line. (See figure 1.) The cap:
sule being much thinner on the posterior surface
of the neck than on the anterior, requires no dis
section to show the extent of its cavity after it i
filled with the plaster injection,

I have in my possession a large collection of
specimens showing the insertion of the norma
capsule, but few of which are represented by the
engravings. Many more might be given, if i
were necessary. Those of which delineations s
given illustrate very well the facts which all unite
to prove. The drawings from which the engraw
ings were copied are accurate representations o
the specimens, taken by my friend Constanti
Herzberg, a distinguished artist now teaching afi¥
the Cooper Union in the City of New York, alsgl
at the Polytechnic Institute of this city. i
points from which measurements were taken i
making out the following table may be seen i

tained by measuring from the points given in th
inter-trochanteric lines to those situated on th
| corona or cartilaginous edge of the head. Th

measuring: first, from the points in the inter-
the direction of the axis of the neck; and secone

from the points on the corona to capsular i
sertion.

e e e —

Distances from  the inter-tro- Dﬂﬂmﬂmﬁ%fﬁ |
chanteric lines to the insertion to the insertion of the capsuli
| of the capsule.  The measure- The direments on the i
Length of the neck, showing on its anterior surfiee the distance] ments on the antorior surfsee turiurmﬂ:llrﬁ;ti'e of thia neck Wil
from A to B, and C to D, respectively ; also showing in like man-| of the neck were taken from| oopo o 0 points B and B
ner on the posterior and inferior surfinces of the neck, the dis-| the points A anpd C, respect- respectively; and those iy thed
tances from A fo 15, C to Iy and B to F. (See figs. 3 and 4.) ively; and thoss on the poste-|  erior surfuce were taks
rior furficce were taken in the Eﬁm the points B, D, and gl
same order from the points A, in the mmﬂmordcr I_E!-nu i
G, and E. (See figs. § and 4.) 3 and 4.) :
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tapess from A to I, C to D, and E to F,  (See figs, Zand 4.)

mgth of the neck, ghowing on its anterior surface the distances
from A to B and C to Ih, respectively ; also showing in like man-
ner on the posterior and inferior surfaces of the neck, the dis-

ATc0s r-tro-
IHLPWIH: !l;rtﬂ:: IrE];Iﬁq'- Iﬂ::';:-: Etlﬂ:'l' cartilaginoug edge of the head,

of the capsule.

ments on the anterior surface
af the neck wers taken from
the ||-uiul!ﬁ A amid C, [ ] R 8
Ively : and thase on the poste-
rior surface were taken in the
same order from the points A, |
C,and E.  (Seo figs. 3

The measure-|

and 4.)
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Length of the neck, showing on its anterior surface the distances
from A to B, and C to I, respectively; also showing in like man-
ner on the posterior and inferior surfaces of the neck, the dis-
tances from A to B, Cto I, and E to F.  (Sec figs. 3 and 4.)

Distances  from
chanteric lines to the insertion
of the capsule.
ments on the anterior surface
of the neck were taken from
the pointz A and C, respect-
ively ; and those on the poste-
rior surface were taken in the
pame order from the points A,
C, and E. (Zce figs. 3 and 4.)

the inter-tro-
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to the insertion of the ey
The measurements on ¢ it
terior surface of the neck we

respectively: and thoss on the
posterior sarface were (aken
from the points B, I, and E
in the same order. (Ses fig
3 and 4.} i
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The following engravings exhibit the insertion | pared by removing the entire joint from the su
of the capsular ligament in its normal state. jeet and injecting the capsule with plaster €
The specimens which they represent were pre- Paris. After the plaster had hardened, a trang
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verse section of the capsule was made near the | Figure 3, anterior view of specimen number 2.
edge of the cotyloid cavity, leaving the capsule The dark ridge represents the anterior inter-tro-
attached to the neck of the bone to show its in- | chanteric line. The external fibers of the capsule
sertion. The exact location of capsular inser- | which have their insertion into the inter-trochan-
tion, in each of the following specimens, may be | teric line have been removed by dissection, leav-

found by referring to the table.
Figure 1 represents the anterior view of speci-
men number 1. A A exhibit the superficial

Fr 1.

bers of the capsule dissected loose from the
eeper fibers, and reflected outward to show their
nsertion into the anterior inter-trochanteric line.
represents the deeper fibers of the capsule which
re refleeted wpward on the neck, limiting the
xtent of the cavity lined by the synovial mem-
rane. C is a space internal to the inter-trochan-
ric line, through which a fracture may occur,
nd yet be extra-capsular according to the fol-
owing definition of an intra-capsular fracture
iven by Malgaigne.

“This name is given to fractures dividing the
rvix within the limits of the synovial mem-

he same level, the fracture would communicate
t once with the joint.,"*

Figure 2 is a view of the posterior surface of
pecimen number 1, showing the insertion of its
apsular lizaments.

# Malgnigno on Fractures. American cdition, p. 530,

rane, so that if this membrane were divided at |

| ing that portion of the capsule which, by its
reflection upward on the neck, limits the extent
' of the cavity of the joint.

Fig. 2.

i The points indicated by the letters A B C and
| D, figure 3, are those from which the measure-
ments on the anterior surface of the neck were
taken in making out the preceding table. A is
situated in the center of the inter-trochanteric
line, at the base of the great trochanter. B is on
the cartilaginous edge of the head. C is in the
center of the inter-trochanteric line at the point
at which the line crosses the internal angle of the
ghaft of the bone; and D) is on the cartilaginons
edge of the head. The length of the neck, on its
anterior surface, wag obtained by measuring—
| 1st, from A to B; and 2d, from C to D, figure 3.
The location of capsular insertion was determ-
ined by measuring—1st, from the points A and
C, to insertion of capsule ; and 2d, from B and I
to eapsular insertion.

Figure 4 exhibits the points from which meas-
urements were taken on the posterior surface of
the bone. A ig situated in the center of the pos-
!mriﬂr inter-trochanteric line, at the base of the
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pat trochanter; and B iz on
¢ corona cartilaginous edge of
he head. C is in the center
f the line midway hetween the
A and the apex of the
ianter minor; and I is on

"-' inor; mll:'l F is on the corona.
l&um these points measurements
were taken in the same manner
as that described for figure 3.
Figures 5 and 6 represent the
posterior surfaces of specimens
' 3 and 4, which are the opposite
femurs of the same subject. It
‘will be observed that the inser-
| tion of the capsular ligament of
one of these specimens is ex-
actly the same as that of the
‘other, illustrating the fact shown
| in the table, that the normal cap-
gales of the opposite femurs of
§e same subject are identical
in their insertion.
. Figure 7, posterior view of
apecimen number 5, exhibite the
capsular ligament entire, and
filled with plaster of Paris. A
represents the opening in the
getabular fragment through
hich the injection was made
‘distend the capsule. Specimen number 5 is
e mate of specimen number 6, which, though
t represented in the plates, has the same in-
rtion for its capsule. (See table.)
Figs. 8 and 9 represent the posterior surfaces
gpecimens T and 8, which were taken from the
me subject, and are identical in the insertion of
capsular ligaments.
| # ig. 10 exhibits the capsular ligament with its

BRI

eriion into the shaft of the bone, and illustrates
ey
': From the foregoing table and its illustrative

ifferent subjects, are alike in their insertion mtu
ie neck of the bone; consequently no t’leﬁmtc
eseription of ifs insertion can be given. 2d.
‘Fhat the normal capsules of the opposite femurs

vings it will be seen: 1lst. 'T'hat scarce any |
gpecimens of the normal eapsule, taken I'mmu subject, since no two capsules taken from differ-

Fig. 7.

lji. \Er'

i ’JII

of the same gubject are alike in their insertion.
Having measured twenty-four pairs, I have yet
to see a single variation from this rule. More-
over, it is just what we must expect to find, in
obedience to that law of symmetrical conforma-
tion which pervades the animal economy.

These facts are of great importance in the set-
tlement of the question of bony union within the
capsule; for, since the injured bone and its cap-
sule often furnish little or no evidence of the exact

~!..=. ingertion of the morbid eapsule in all those | location of the fracture, on account of the changes
tages in which fracture has been followed by ab- | they have undergone since the injury, we are
tion of the entire neck. The specimen was
repared by dissection of the normal capsule in |
| [racture entirely within the normal capsule. This

obliged to look elsewhere for facts to determine
whether the given specimen be an example of

cannot be determined by comparing the specimen
with the normal capsule taken from a different

ent subjects are alike ; but may be ascertained by
comparing it with the normal capsule of the op

posite femur of the same subject, whose insertion
into the neck of the bone is cxactly the same as



the insertion of the capsule into the neck of th
injured bone previous to the fracture,

Before entering upon a review of the specimer
presented as proofs of bony union of intra-cajlj
sular fracture, 1 propose to consider briefly som

! of the pathological changes which follow th
| injury, and particularly the effect of these changs
| in removing the insertion of the normal capsul
| since some surgeons who have written on th
| subject have regarded the ingertion of the capsu
of the morbid specimen as being identical wi
| the insertion of the normal capsule, and has
considered as examples of union of intra-capsul
fracture all specimens in which the line of unic
was included by the morbid capsule. Thus, Pr
fessor Marech has questioned the anthority
Wilson’s Anatomy in locating the attachment
the capsule at the middle of the posterior surfa
of the neck, and cites, as proof to the contrar
the appearance of the dried capsule attached
one of his specimens representing union aftSy]
| fracture of the neck. The engraving of this sp
cimen represents the capsule as being insert
into the neck of the bone just within the posteris
inter-trochanteric line, and corresponds with b
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description of the capsule and its insertion, which
1 have already quoted. The same opinion is also
noticed in an inaugural thesis on * Intra-capsular
Fractures of the Cervix Femoris," by John George
Johnson, New York Jouwrnal of Medicine, 3d
;Ea:ies, vol. ii. p. 321:

{ “There is a single point more worthy of
" notice ; it ig the extreme difficulty there urpears
| to be in all these specimens, of deciding whether
they are intra-capsular, or only partly within.
- The mere fact that a surgeon of such emi-
nence as Professor Mussey should have been
migled and should have been so deceived as to
take a specimen across the Atlantic, to con-
vince Sir Astley Cooper of the possibility of
ossific union of intra-capsular fractures, by whom
it was conclusively shown that he was in error,
is sufficient to prove the difficulty of deciding
on these specimens. All such specimens should
be preserved in the wet state, with the capsule
' gtill attached, when there conld be no doubt of
their character.”

That this conelusion concerning the identity of
the insertion of the morbid capsule with that of
the normal capsule is incorrect, will be seen from
the following observations: First, the normal
capsule usually has its posterior insertion into
the maddle of the neck of the bone, and xEvER as
far remote as the shaft. Second, the morbid cap-
sule, ‘after fracture of the neck, often has its
ingertion into the shaft of the bone.

Two instances of this attachment of the mor-
 bid capsule are reported by Dr. John C. Warren,
of Boston. He states that in the first—

~ “The principal object of attention was the hip.
1 On cutting into this articulation, the head of the
105 femoris was found to be fixed in its socket,
ibeing anchylosed thronghout with the os innomi-
matum. The neck of the bone had disappeared.
The shaft had been drawn up an inch and a half
higher than the head, and on the surface corre.

=

ooth, articulating surface was formed, which

‘gnle, shorter and more closely embracing the bone
ithan the normal capsule.”

" In the second :—

:'"‘ The muscles about the thigh were thin and
wasted, the capsular ligament was thickened, but
regular on the outside. On eutting into the ar-
ticulation, there was no appearance of recent
Mnflammation; the neck of the thigh-bone was
absorbed.”

| The engraving of this specimen shows the
meck entirely absorbed, the capsular ligament in-
serted into the shaft of the bone, and the head of

¢ bone nnited to the shaft. This Dr. Warren

gponding with the anchylosed head a regular, 1sur|5='1r:e of the capsular ligament.

calls “An instance of fracture guite within the
capsular ligament, close upon the head of the
| bone."*

Robert W. Smith, of Dublin, has reported a
number of cases of fracture of the neck which
illustrate this insertion of the morbid capzule :—

“Case XXV. Robert Donovan, aged eighty,
fracture of the neck of the femur within the eap-
sule, The surface of the snperior fragment was
concave, smooth, and polished ; the neck of the
bone abzorbed, and the cartilage of the head atro-
phied, and in some places totally removed; the
capsule was unusually thickened, and organized
Ilymph adhered to its internal surface.”f

The capsule is shown in the engraving to be
inserted into the shaft of the bone.

Malgaigne records an instance in which the
morbid capsule extended “from the edge of the
cotyloid cavity to below the lesser trochanter.”

This insertion of the capsule is fully explained
by the resulting changes which follow fracture of
the neck; and it will be seen that the insertion
of the morbid capsule into the shaft of the bone
must follow, as a consequence, the entire abzorp-
tion of the neck, and that the periostenm cover-
ing the posterior surface of the neck external
to the insertion of the normal capsule becomes,
| after absorption of the neck, a part of the morbid
| capsule which has its insertion into the shaft of
the bone.

Eobert W. Smith states that—

“In recent cases of intra-capsular fractures of
the neck of the femur there are but few phenom-

| ena worthy of notice revealed by the anatomical

| examination of the joint.

| * * ¥ “There iz generally observed a preter-
ilmtuml amount of vascularity of the synovial
| membrane, and in some cases a small quantity of
| blood is found within the capsule, and sometimes
| coagulable lymph is seen adherent to the internal
* »

“The capsular ligament is usually greatly in-

\was mostly surrounded by an adventitions cap- | creased in thickoess, and occasionally osseons

matter is deposited in its structure.
* *® #* «In general, the head of the femur
preserves its globular form, and is movable in its

| socket ; but sometimes it becomes adherent to

the acetabulum.

| “The superior fragment of the broken cervix
| disappears to the level of the brim of the acetab-
| ulum, either in consequence of the action of the
| absorbent vessels, or by the friction of the broken

surfaces, or perhaps it is due to a combination of
both these causes. The absorption, however,

—

| * Cooper on Dislocations and Fractures, Amer. edit., p. 190,

Simith on Fractures, . 52, Boe ulso Case ¥, p. 68,
Deseription of Plate Ne. XIL, Malgaigne on Fractures,

Fig. G7.
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sometimes extends much further; I have seen | periostenm, which by its connection with the nor-
half T-lr ﬂl; E.“ﬂhlﬂ;:t‘ 1{}{-‘“‘1 of ﬂ‘g bone }r‘}ﬂﬂ 'i':- | mal capsule exhibits a lengthened capsule inserted '
moved, and a case has been recorded in w hich the ' into the shaft of the bone.

Lead of the bone was completely absorbed. In ! : 0 )
old cases the femoral fragment is likewise ab-| INumerous specimens have been exhibited, both

sorbed to a greater or less extent; sometimes it | in this country and in Kurope, as illustrations of
illiiapsq:jma F:Lt"i:ﬂr]“}_fhl;nélitﬁ :afﬁhm:i ri;lrﬁlpc;rtﬂ:g- ':f bony union of intra-capsular fracture, yet but few
springs, presents a smooth and even surface, lim- e oL of Hicse JriEt P em’l?nce that
ited by the trochanters and their connecting desirable result bas ever been obtained. Of the
lines.”* specimens found in European museums, Robert
When fracture occurs entirely within the cap- W Smith recognizes seven, while Malgaigne ad-
gule and is followed by absorption of the neck, | mits but three, and Sir Astley Cooper only one,
the process of absorption soon reaches that point | The number of specimens in this country, for
on the posterior surface of the neck to which the | Which this honor is claimed, is quite equal to the
| number recognized by Robert William Smith.

capsule is attached. At this point the capsule
is not only inserted into the bone, but also blended | Of ithiese, Heuben D M Professor of Surs
with the periosteum which covers the neck ex-| gery in the Miami Medical College at Cincinnatl, i

| Ohio, has three; Alden March, Professor of Sur-

ternal to this point. If the progress of absorp- | 2 5 :
tion continue, that portion of the neck to which | E°TF 11 the Albany Medical College, has twoj
the capsule is attached is soon removed, and the | Willard Parker, Professor of Surgery in the Calt

capsule is left, having no other insertion than its | lege of Physicians and Surgeons in the City of
connection with the periostenm. New York, has one; Daniel Holmes, M.I., of
1f the whole of the neck be removed in this Canton, Bradford County, Pa., has one. {]thersl -'

manuer, the periosteum covering it is lonsened, will be mentioned hereafter.

thickened by fibrous deposit, and constitutes, by A review of the cases of fracture of the necky :
its connection with the normal capsule, a part of | reported by Robert W. Smith, will show us that§

the morbid capsule which now has its insertion this eminent writer has claimed, as illustrationsi
into the shaft of the bone. If now the fragments | of intra-capsular fracture, a large number obj

be approximated and union oceur, we shall have specimens in which the entire neck of the boneg
extra-capsular union of intra-capsular fracture, has been removed by absorption; therefore, We

and yet the line of union will be iucluded within | bove a right, in discussing the subject of bon

the morbid capsule. tnion, to regard with some skepticism his cases I
It is highly probable that intra-capsular frac- |

| in which the exact location of the fracture is leftd
ture is sometimes followed by union without the dependent on an expressed opinion, and has noty
capsule, in this manner; but this, if it ever does

been given in the description of the specimen.
oceur, can never be proven, since the diagnosis of | In cases x., xi., ¥viil., xx., xxiii., and xxv., Mejl,

intra-capsular fracture cannot be made with posi- €

| Smith states that *the fracture was within theg
tive certainty during the life of the patient; and capsule,” and that  the entire neck of the bong
it is impossible, after absorption of the neck, to | has been removed by absorption.” We ask how 1l
tell at what point the neck was broken. 1 have is possible for him to tell the point at which the
sncceeded, by dissection of the normal capsule, ' neck was fractured, after the neck has been rejg
in illustrating the insertion of the morbid cap- moved by absorption? We do not feel unde
gule into the shaft of the bone, as seen after re- obligation to believe the expressed opinion 0@
moval of the entire neck by absorption. (See Fig. | any surgeon until we know the facts on whiel
10.) In the dissection I commenced just within | that opinion is founded. The first case adduce
the normal capsule, and, cutting through that | by Mr. Smith in proof of osseous union withil
portion of the capsule which is reflected upward | the capsule, is that originally reported by My
on the neek of the bone, dissected the capsule | Langstaff.* The history of this case is quit
loose from its insertion into the neck, leaving it unsatisfactory, inasmuch as Mr. Langstaff” tell
attached to the periostenm covering the neck | us that the bone was fractured, withont giving &
external to this point. Continuing my dissection | a single symptom which led him to such a col
outward to the shaft of the bone, I raised the l clusion. The following is the history:—
I

# Smith on Fractures, p. 41. # Medico-Chirurgical Transactions, vol. xiii, p. 491
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'ﬁﬁg. when the fracture happened. She was con- |
fined to bed for nearly twelve months after the |
! ogenrrence of the accident, and during the re- |
dmainder of her life, a period of ten years, walked |
with crutches.
the principal part of the neck of the bone was
absorbed ; the head and remaining portion of the
neck were united prineipally by bone, and partly
by a cartilaginous substance. On making a sec-
ttion of the bone, it was evident that there had
been a fracture of the neck within the capsular
{ligament, and that union had taken place by os-
tzeous and cartilaginous media. With a view of
lascertaining whether there was real osseous union,
he bone was boiled many hours, which, by de- |
stroying all the animal matter, satisfactorily
proved the extent and firmness of the osseous
‘connection, and exhibited the spaces which had
tbeen occupied by cartilaginous matter.”*

Mr. Langstafl states that “ on dissection it was
found that the principal part of theneek of the bone
was absorbed.” From this we conclude that more
than half of the neck was removed, and, if so, it is
more than probable that the line of union was, at
least, partly without the normal capsule, since the
lmeasurements of sixty-one specimens of the nor-
mal capsule show that its insertion into the pos-
terior surface of the neck iz in many instances
nearcr to the head of the bone than it is to the
bosterior inter-trochanteric line. The line of
anion, in this specimen, is undonbtedly external

20 the normal capsule; yet we cannot say, from
this, that the fracture was also without, neither

that it was within the capsule, since the frag-
' ents of the neck suffered loss by absorption be-
lore union oceurred, and it is consequently impos-
fible to give the exact location of the fracture.
e also states that “‘on making a section of the
Poone it was evident that there had been a fracture
f the neck within the capsular ligament.,” 'This
bpinion was undoubtedly founded on the appear-

-

imee of the morbid specimen, while its capsule

hown that the insertion of the morbid capsule,
._'r a portion of the neck has been removed by
bsorption, is not identical with the insertion of
e normal eapsule; hence, even though the zec-
ion of the bone shows that the line of union is
‘neleded within the morbid capsule, which still

* Emith on Fractures, p. 57.
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“Tn this case the patient was a female aged | remains attached to the bone, it furnishes no evi-

dence that the line of fracture was entirely within
the normal capsule.
If. on the contrary, the opinion that the fracture

On dissection it was found that | was intra-capsular were founded on the authority

of any anatomist who has definitely located the
insertion of the eapzular ligament, it is still liable
to error, since the line of capsular attachment to
the neck of the bone is =0 variable in specimens
taken from different subjects that no definite loca-
tion can be assizgned to it.

On referring to Mr. Langstaff"s history of this
case, I find that he has also reported in the same
paper six other cases, as illnstrations of intra-
capsular fracture, one of which he states, wazs—

“A transverse {racture of the neck of the os
femoris, within the capsule, closely united hy liza-
ment. The neck of the bone had been absorbed
nearly in a line with its origin from the trochan-
ter.”

In four of these cases the neck was “nearly
absorbed,” and in another he states that the neck
was “completely absorbed.” In the last case the
line of fracture may have been either close to the
head or close to the shaft of the bone, or at any
point intermediate, and neither Mr. Langstaff
nor any other surgeon could assign a definite lo-
cation to the line of fracture after the removal
of the entire neck by absorption. In most of
these cases he describes the capsular ligament as

| being thickened by fibrous deposit, but does not

speak of its having an abnormal insertion. After

' loss of the entire neck by absorption, the cap-

sule is found to have its insertion into the shayrt
of the bone,and there can be but little doubt that
Mr. Langstaff regarded fhis as its normal inser-
feon. If so, fracture at any point between the
head and the shaft of the bone would, in his opin-
ion, be intra-capsular. We do not doubt the
honesty of Mr. Langstaff’s report, but we must
be allowed to question the truth of his opinions,
when we find that in six of the seven cases of
“intra-capsular fracture” reported by him, the
neck of the bone had lost so much of its length
by absorption that it was impossible to know
whether the fracture had been enfirely within or
partly without the capsule.

No. 1. Dr. Brulatour's Case is as follows :—

“Dr. James, an English physician, (residing at
Bordeaux,) aged forty-seven, waz thrown from
hiz horse on the 29th of March, 1826; he fell
directly npon the great trochanter, but got uE

and walked a step or two, which occasioned suc
acute pain in the hipjoint that he instantly fell
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again. On examination, immediately after the
accident, Dr. Brolatour observed the principal
signs of fracture of the peek of the femur, such
as shortening of the affected limb, eversion of the
foot, and a feeling of erepitation in the joint when
counter-extension was made. FExtension of the
limb was kept up for two months, so as to pre-
serve it of its patural length. 'Three months
after the receipt of the injury, Dr. James was
uble to walk with only the assistance of a cane,
and subsequently recovered the full use of the
limb.

“On the twentieth of December, nine months
after the accident, he was attacked with hamate-
mesig, which proved fatal in two days. The post-
mortem examination of the right hip showed the
capsule a little thickened, the cotyloid cavity and
inter-articular ligament in a natural state; the
neck of the femur shortened, an irregular line
surronnding the neck, denoting the direction of
the fracture, and considerable bony deposit at the
bottom of the head of the femur, and at the ex-
ternal and posterior part. A section of the head
of the femur was made in a line drawn from its
center to the bottom of the great trochanter so
as perfectly to expose the callus. The line of
union indicated by the callus was smooth, and
polished as ivory. The line of callus denoted
also that the bottom of the head of the femur
had been broken at its superior and posterior
part.”

Definite measurements of this specimen are not
given in the deseription of the post-mortem ap-
pearances in Mr. Smith's work ; consequently we
have no means of knowing the exact location of
the line of union. The history states that the
peck was shortened, but does not tell us how
muoch. In most cases of union, after fracture of
the neck, it is shown that union did not oceur
till after the posterior surface of the neck had
been nearly or quite removed by absorption.
All of Prof. Mussey's cases of union are exam-
ples of this kind. Prof. Parker’s has suffered the
game loss. Mr. Adams’s case is another illustra-
tion of this change.*®

If a great portion of the posterior surface of
the neck be removed before union takes place,
the line of union will be found withont the normal
capsule, and in these cases it is impossible to
tell at what point the fracture oceurred. In D
Brulatour's history of the case, the following de-
finite measurements of the specimen are given,
which Mr. Smith did not quote :—

The post-mortem examination showed the neck
of the femur shortened ; * from the bottom of the
head to the top of the great trochanter was only
four lines, and from the same point to the top of

# 2o Smith on Fractures, page 50,

| the small trochanter, six linez,”* The line of

iuniun was at some point between the head and

' the trochanters, and was therefore less than four
lines distant from the top of the trochanter-major,
and less than six lines from the top of the tro-
chanter-minor, and could not have been included
by the normal capsule. |

“No. I1L. Mr. Stanley’s Case.—A young man,

i aged eighteen, fell from the top of a loaded cart
upon his right hip, the injury of which was _ﬂ

|fcndcﬂ with the following symptoms: He wag

' wholly unable to move the limb; the thigh was

'bent to a right angle with the pelvis, and could)

‘not be extended; abduction was difficult; the

| limb was everted, but there was no shortening,

' nor could erepitus be felt in any motion of thel
limh. This patient died, of what was supposed to
be small-pox, about three months after the oceur-
rence of the accident. In the examination of thed

joint, after death, the capsule was found thicks§¥
ened, the round ligament uninjured; a line off
fracture extended obliquel: throngh the neck off§

‘the femur, and entirely within the capsule; thef

' neck of the bone was shortened, and its head ap-

| proximated to the trochanter-major. The frag§"
tured surfaces were in the closest apposition, and#

| firmly united nearly in their whole extent by

'bone. There was an irregular deposition of bongd

upon the neck of the femur, beneath its synovial

and periosteal covering, along the line of thef

fracture.”§ i

The history of this case,as given by Mr. Smith |
on page 58 of his work on Fractures, affords bulf
little evidence that the bone was ever fmcture_ :
and had Mr. Smith quoted the whole of Mrj
Stanley’s report of the case, it would have 1_:." ;
vinced most surgeons that there was at leastd 1
reasonable doubt that fracture had ever occurred§
We can see no good reason why a portion of thige
history, as important as the following, should bi§
suppressed :— | 3

“The age of the patient was unfavorable to thig
occurrence of a fracture of the neck of the thigl
bome. 'The general opinion, therefore, of th
several surgeons to whose judgment the case woll'"
submitted, favoring the belief of a dislocation g™
| the foramen ovale, forcible extension of the lim
was made by means of the pulleys, and the thig
then movedin several directions, by which the hes
of the bone might be replaced in its socket.”§

i
s
A 4

The symptoms which attended the injury seesg
to be in harmony with the diagnosis of dislog
tion, for the patient was * wholly unable to m

the limb; the thigh was bent to a right -:-
with the pelvis, and could not be extended ; &

h

# Med.-Chirurg. Trans., vol. xiii.
1+ Emith on Fracturea, page 58,
| # Medico-Chirurzical Trausactions, vol. xvill. p. 257,
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getion was difficult; the limb was everted, but | as an effort on the part of the patient to relicve

iere was no shortening, nor could erepitus be | pain by relaxing these muscles, all of which rotate,

It in any motion of the limb.” If the neck of | the limb outward. Sir Astley staes:—
g bone had been broken by the fall, it seems | “I saw her soon after, and found her complain-

ipossible that forcible extension of the limb by . ing very much CI‘II pain inrllm 11eft hip ; _I,Im limb
s pulleys, together with the moving of the could be moved in every dircetion, but this motion
E 2 =]

BT e ; produced excessive pain. She.was laid on her
ub in different directions, should have failed to | buck with the limb extended, and nothing was

able Mr. Stanley to detect crepitus. I there | ever done beyond the application of fomentations
1 been impacted fracture of the neck, the ex- | for the first few days. I believed there was a {rac-
ding force applied would have loosened the | ;.l_lre of the neck uF the T.hl_'_ﬂl-]‘.‘ll:'llrlt’., n]l]}ul};rh the
: 2 .| limb remarned quite as long as the olher ; and
paction of the fragments, and then, according | . 5q neither percerve a erepitus, nor any altered
Mr. Smith's rule, we could not have hoped | appearance in @ls position, except a slight in-
or the oceurrence of bony consolidation.”* Mal- | clination of the toes outward. She had no ap-

ligne affirms, of this specimen, that the neck has | petite for common food, and for three weeks

§ nothing of its form or length by absorption ; | appeared so weak that she was under the neces-

jile Mr. Smith states that the neck was short- |
2d and its head approximated to the trochan-
ajor. It is impossible to reconcile these
hflicting statements. If the neck was not
ened, it is probable that the insertion of the
ssule was not removed. If, on the contrary,
he neck was shortened, and its head approx-
pted to the trochanter-major,” it is quite pro-
ble that the insertion of the capsule had re-
led toward the shaft of the bone, and that the
¢ of union was at least partly without the
imal capsule. Mr. Stanley’s history of the
e states that “the neck was shortened, and its
id in consequence approximated to the tro-
Inter-major.”

ENo. IV. Mr. Swan's Case.—Mrs. Powel,
ve eighty years of age, fell down, Nov. 14th,
.  Sir Astley Cooper, who saw her soon  submitted to the test of maceration or boiling to
@, believed that there was a fracture of the | prove the statement of Mr. Swan, that “the

k of the femur, although there was no appre- i :
e shortening of the limb, and only a slight greater part of the fracture was firmly united by

ination of the toes ontward; crepitus could | bone”? If not, there exists a possibility that
be 'perr:vived. The patient died about five | the bond of union may be composed of fibrous
8 after the oceurrence of the accident. Upon | tissue instead of bone.

mination of the joint, after death, the fracture | «No. V. Mr. Adams's Case.—Owen Curran,

found to have been entirely within the cap- aged seventy, was, for the last five years, an in-

v lirament, and the greater part of it was
: : ; mate of the pauper department of the House of
r unliﬁd. A seetion was rl:l.:l.!?{'! ﬂlm'ﬂg‘l thﬂ Iﬂdﬂst—r}h *p *l On H“: first ﬂr J‘Lllgﬂﬂt-, 1837,

ured part, and a faint white line was per- | (1) : : - :
i iy S ; e walking across his ward, he fell on his
. ;R E}ﬂuﬁep‘;ﬂiﬁm? uhf the u',i'{,ﬂn‘ Imt‘ "]:f IFESt right side ; he was unable to rise, and felt pain
" S5t b MILeLy ?i“’?'i' & cervical lZR- | i, hia right hip. * * He was visited by Mr.
IR 0K DCED IDjUred. William Johnstone, who found the limb everted,
ir Astley’s opinion that the bone was frac- |and only half an inch shorter than the other,
d, does not seem to be well founded on the : = f'Mt% Jalms_tc-u:'t “““51"1'3"31:1, t;m s att'm{;-
rded ¢ o _| ture of the cervix femoris, which required no
. ﬂ hi ]:J".“[’ 1;:1113 ﬂ; the case, The only symp other surgical treatment than that of placing and
|V “1'?- ;—“'111 )8 5:"_' to k";ﬂ ;“ such a conclu- | preserving the limb in a semiflexed position over
418 “a slight inclination of the toes outward;” | pillows.”

i this is what we have reason to expect in| “'This man survived the aceident one year and

Wf severe contusion of the muscles of the hip, | nearly ten months, and was able to walk.” At

sity of taking wine and brandy."*

The patient “was above eighty years of age”
when she received the injury, and the vital powers
were 0 nearly exhausted that her death occurred
five weeks afterward. After the injury, “she had
no appetite for common food, and for three weeks
appeared so weak that she was under the neces-
| sity of taking wine and brandy.” 1t is difficult
| to conceive it possible that, under such unfavor-
! able circumstances, bony union of an intra-cap-
sular fracture shonld occarin so short a time weih -
| out any treatment, when more than that time is re-

quired for bony union of a fracture of the shaft
| of the femur in a patient enjoying full health in
the prime of life. If we admit that the neck was
fractured, and that it was subsequently united,
then we wish to know if the specimen has been

# Zee page i, Smith on Fractnres. * Cooper on Dislocations and Fractures of the Joints. London
+ E2miith on Fractures, page 59, edition, page 157.
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the expiration of this time, he had an attack nf: been removed hy absorption.

bronehitis, which terminated fatally in four days. |

trochanter-major was elevated and projected
much outward; the degree of shortening just
amounted to one inch; the muscles presented
a healthy appearance; the capsunlar ligament
was of a yellowish color, and somewhat thick-
ened, * * * The round ligament was sound.
The head and neck of the bone had lost their
normal obliguity, and were directed nearly

horizonfally inward ; the cervix presented, both | applied around the pelvis.
anteriorly and posteriorly, evidence of a trans- | the EPIH”S and bandages were removed, and

verse intra-capsular fractore having occurred;
the globular-shaped head of the femur was
closely approximated behind and below to the
posterior intra-trochanterie line, and to the lesser
trochanter ; so that the neck seemed altogether
lost, except anteriorly, where a very well-marked
ridge of bone showed the seat of the displacement
and of the union of the fragments. * * * The
fracture of the neck, posteriorly, was found to
have been closer to the corona of the head than
anileriorly. * * * Scarcely any portion of the
neck can be =aid to have been leflt.

“The bone was, in its recent state, on the 25th
of May, 1839, laid before a meeting of the Patho-
logical SBociety. It seemed to be the universal

opinion of the members present, that it was a | junction with the neck: it was firmly united
decided specimen of the intra-capsular fmctur{: osseous matter.

of the cervix femoris which had been solidly |

united by bony callus.”® Accurate engravings of | ,no half of it was boiled in water for three I

this specimen may be seen on page 61 of Mr. |
Smith's work.

It is difficult to see how it is possible that *“the
cervix presented, both anteriorly and posteriorly,
evidence of a transverse intra-capsular fracture,”
when “scarcely any portion of the neck can be
said to have been left.” In the normal condition
of these parts, full hall of the posterior surface
of the neck is usually found to be external to the

capsule; and since “the neck seems altogether |
| that :—

lost, except anteriorly,” it is plainly a case in
which nnion oceurred at least partly without the

normal capsule, even thongh the line of union | ,f the bone was divided that the knife

% An cxamination of the body showed that ﬂlﬂ furnishes no evidence that the fracture was i
right leg and thigh were very much everted ; the | capsular.

The fact that th
line of union was included by the morbid caps

“No. VL. Mr. Jones's Case.—Jenkins ....:-'
slipped down as he was returning home one
evening about the middle of {lu::iuhﬂ 1538 ; he
was seen on the following day, by Mr. Co
House-SBurgeon to the Infirmary, (Woree
who detected what he considered to be a fract
of the neck of the femur. He applied a splint
the outszide of the limb, extending from the pel
to the foot, and bound the legs together, maki
use of the left as an inner splint; a bandage w
ahnut. eight wee

' was allowed to get up soon afterward. Dun
' the following spring and summer, he was able
move about with the assistance of a stick,
with the limb shortened about an inch and a k
and considerably everted. He came under
care as an inmate of 3t. Oswald’s Hospital, I
nuary 13th, 1840, and died on the 20th of Ajf
following, of chronic disease of the lungs.
the time of the accident, be waz more than eig
years of age, and he survived the i injury one §
and a hall. On dissection, the capsular ligam
was found very much thickened, and the sp
between the trochanter major and the edg
the acetabulum greatly contracted ; the bone
macerated, and a vertical section anada throl
the head, neck, and upper part of the shaft;
neck of the bone was found to have been bro
within the capsule : the fracture extended thre
the basis of the head of the bone, in the line g

The bone was first macerd
| it was subsequently immersed for several da
a strong solution of carbonate of potash,

without the slightest yielding ]]-emeptlhlc L
line of fracture. This specimen, which is:
gerved in the mosenm of St. Bartholomew’s
pital, was sent to Sir Astley Couper, for exa
ation. Sir Astley was of opinion that the frag
was ‘in part within, and in part external
capsular lizament; in part united, and in par
and the neck of the thigh-bone absorbed.’™

On referring to the original history of the
I find that Mr. Smith has omitted to quote

of its most important points. Mr. Jones §

“On dissection, the capsule was found
i much thickened, and it was not until th

was included by the capsule of the morbid speci- | passed around the joint, so contracted was

men, as seen by the members of the Pathological | space between the trochanter major and

Society. We have already shown that it is im-

p:msnbl& to locate the fracture after the neck bhas |y until the bone R e ———

vory lengihy, has not been quoted in full, yet it is believed that |
no important faet has been cmitted.

#8mith on Fractures, page 80, The I|.i-|t|:-r_} of thi= case tm'ng {

of the acetabulum. The direction of the
could not be traced, or the bond of union

tions of the capsule became loose, they

* Bmith on Fractures, page 62.



ed by the forceps, which enabled me to dis-
over, what I believe to be the case, that the
racture occurred entirely within the capsule.”*
Mr. Stanley saw the patient, and the following
g from his history of the case:—

“The history of the case iz clearly that of frac-
mre of the neck of the femur; the appearances of
he bone show that there has been a fracture
hich has reunited by an osseons medium, and
he direction of the fracture is such as, in my
sinion, can permit no doubt that it was confined
p the portion of the neck covered by synovial
pembrane ; consequently, that it was wholly
ithin the capsule. The fracture extends throngh
he basis of the head of the bone in the line of its
mnction with the neck. As in other cases of the
ame kind, a great part of the neck has disap-
eared, and, in consequence, the head is propor-
onately nearer to the trochanter major and shaft
[ the bone; #fs reunion has, in fact, taken place
part to the remaining portion of the neck and
part to the shaft.”"}

If it be true that “the fracture extended
arough the basis of the head,” it is equally true
at the head of the bone remained in its socket,
nchanged, during the time required for the com-
ete removal of the neck by absorption, and that,
ter this process was completed, the shaft was
sproximated to the head, and union occnrred.
is by no means probable that the fracture
rurred at this point; for we are bound, in
edience to the laws which govern the process
 absorption, to expect that the fragment which
most imperfectly supplied with the elements
nutrition will suffer greatest loss by absorp-
bn. After fracture of the neck, the femoral
ent is abundantly supplied with blood by
e nutrient artery of the femur and the vessels
‘the periosteum covering the neck, while the
etabular fragment is left with no other supply
an that of the small vessels which enter the
ot through the ligamentum teres; therefore we
anot conceive it possible that the loss by ab-
ion was entirely at the expense of the frag-
nt attached to the shaft of the bone. It is im-
seible to tell the point at which the neck was
bken ; yet it is highly probable that the frac-
re was nearer the shaft of the bone than the
ddle of the neck, and that the loss by absorp-

tached to the head of the bone. The engraving
ithe posterior surface of the specimen exhibits
it neck removed by absorption, and the head of
2 bone closely approximated to the inter-tro-

| * Medico-Chirurg. Trane., vol. xxiv,
A2
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chanteric line, and to the apex of the trochanter
minor, and consequently there can be no doulbt
that the line of unton on this surface 15 exiernal
to the normal capswle. This engraving may be
found in the twenty-fourth volume of the Med.-
Chirurg. Trans., but is not seen in “Smith on
Fractures.” Mr. Jones's opinion that the frac-
ture was intra-capsular, was founded on the fact
that the line of union was included by the capsule
of the specimen, and since the insertion of this
capsule was removed so far from its normal posi-
tion that it was fonnd to include the line of union,
which was close to the shaft of the bone, the
opinion of Mr. Jones furnishes no evidence that
the fracture was within the normal capsale.

No. VII. Mr. Chorley's Case.—This case is
cited by Mr. Smith in proof of bony union of
intra-capsular fracture, while the description of
the specimen affords positive evidence that the
fracture was not entirely within the capsule;
thus we find that “a portion of the upper frag-
ment extended in one situation a little external
to the eapsule.”* Malgaigne, under the head of
“ Intra-Capsular Fractures of the Cervix Fe-
moris,” says :—

“This name is given to fractures dividing the
cervix within the limits of the synovial mem-
brane, so that i this membrane were divided at
the same level, the fracture would communicate
at once with the joint."}

Mr. Smith concludes by saying that—

“The preceding cases furnish ample evidence
of the possibility of the occurrence of osseous
union in cases of intra-capsular fracture of the
neck of the femur, and it is highly probable that
they have all been examples of impacted frac-
tures: certainly in all those, of which delinen-
tions have been given, there has been either
penetration of one fragment by a portion of the
other, or else the irregularity of the line of frac-
ture has been such that the displacement of the
fragments has been prevented; they have been
maintained 1 contact and at rest, and it is ander

guch circumstances alone that we are to hope for
the oceurrence of bony consolidation.”{

Mr., Smith's conclusion that union in all those
cases “ of which delineations have been given,”
is due to the fact that the fragments have, in each
case, been impacted in such a manner that dis-
placement has been prevented, is beantiful in
theory ; but unfortunately it does not harmonize
with his record of the changes consequent upon
the injury. He states that—

e —

* Zmith on Fractures, p. £3.

} Malgaigne on Froctures, p. 550,
Emith on Fractures, p. 4.
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“The superior fragment of the broken cervix
usually disappears to the level of the brim of the
acetabulum, either in consequence of the action
of the absorbent vessels, or by the friction of the
broken surfaces, or perhaps it is due to a com-
bination of both these causes. The absorption,
however, sometimes extends much farther; I
have seen half of the globular head of the bone
thus removed, and a case has been recorded in
which the head of the bone was completely ab-
gorbed. In old cases the femoral fragment is
likewize absorbed to a greater or less extent;
sometimes it disappears entirvely to its bage, * * #
The absorption of the lower fragment is some-
times effected with extraordinary rapidity; in
Case No. 1X. the shortening of the limb which
immediately followed the receipt of the injury
was only a quarter of an inch, but after the ex-
piration of six weeks it amounted to one inch

and a half; and in Case No. XIL the removal of | }

the greater part of the neck of the bone was
accomplished in less than o month,”*

exceptions to the general rule, that absorption
follows the fracture, then we ask how he accounts
for the complete removal of the neck in Cases V.
and VI.?

The history of No. V. (Mr. Adams’s case)
states that—

“ Searcely any portion of the meck can be
said to have been left. The head and shaft
seem to be mutoally impacted into each other,
and almost the whole of the cervix has been
absorbed.”

The history of No. VI. (Mr. Jones's case)
states that—

“This specimen was sent to Sir Astley Cooper
for examination. Sir Astley was of opinion that
the fracture was ‘in part within, and in part ex-
ternal to the capsular ligament; in part united,
and in part not, and the neck of the thigh-bune
absorbed.’ "

If absorption did follow the fracture in each
of these cases, to the complete removal of the
neck, the impaction of the fragments, which
My. Smith considers so indispensable to bony
union of this fracture must have been loosened,
so that in accordance with his own theory he
could not have “ hoped for bony consolidation.”
Certainly the force of the blow which produced
the fracture was not sufficient to crush and ob-
literate the neck. The sections of these speci-
mens show that the neck has neither been driven
into the shaft nor the head of the bone; yet
the neck is gone, and the head is united to the
ghalt. (See plates on pages 61 and 63 of Mr.
Smith's work.) [ do not see how these specimens

#* Emith on Fractures, p. 42.

| hiﬁ’ and could not get up.
If Mr. Smith regards the cases in guestion as | a ho

.| got up from his bed daily.

can be reqarded as examples of impacted frae
ture; metther do I see how 9t can be known that
the fracture, in either case, was within the nor-
mal capsule; butl if the fracture in each ca
were infra-capsular, these specimens furnish
strong encouragement for us to hope for be
unton, wnder favorable circumstances, if th
fragments be approzimated, even after the entiy
removal of the neck by absorption.

The following seven cases were reported in t
April number of the American Journal of Med
iral Sciences for the year 1857, by Reuben I
Mussey, Professor of Surgery in the Mis
Medical College of Cincinnati, Ohio.

“Case 1.—Mr. 8., aged 78 years, a har
yeoman from one of the hilly districts of Ne

ingland, when more than a hundred miles frg
home, upset his two-horse wagon, fell on his le
e was carried 1
use and was visited by Dr. J. C. Dalton,
highly distinguished professional gentleman. wh
pronounced the case to be one of fracture of th
neck of the thigh-bone, and proceeded to app
a modification of Desault’s long splint. In fol
or five days the patient became so restive undeg
his confinement among strangers, that he en
ployed a carpenter to prepare him a box whig
should receive a bed together with himself an
gplint, with a view to return home
“When the doctor heard of this he remos®
strated with no small degree of emphasis againg
the project, but without avail; the old man sa
he might as well die in one way as another, ani
home he would go. When the box was ready
was wagoned home, and was carried forty mil
on the last day of his journey. _
“ Eighteen days after the injury I visited hi
He made a somewhat singular appearance ly
in his box, which, to accommodate himself al
splint, he being over six feet high, was not mug
less than ten feet in length. On removing ¢
bedclothes, I perceived that his knee and fe
were turned considerably outward. 1 took off §
splint, and gave some passive motion to the hi
without his complaining of pain; I then flexe
the thigh to a right angle with.the body, 8
kept it a minute or two in that position. Th
too, was done without giving pain; on flexing
thigh to an angle a little acute, he complain
that it hurt him in his groin. Pressure with th
fingers upon the groin and behind the trochants
major, both in the flexed and extended positiol
of the limb, gave him decided uneasiness. I comsd
pared the length of the limbs as well as I thel
could, without being able to satisfy myself thal
there was shortening of the injured limb. I ther
asked the old gentleman if he wished to get np
He said that he did, but could not. IHe was a8
gisted to get into a chair, and sat for some time
From that day onward he wore no splint, and w
I gave it as my

opinion that the neck was not fractured, inasmuet



18 it had strength enough to support the weight
of the whole limb for a minute or two, but did
ot satisfy myself as to the exact nature of the
pjury.  Soon after this I received a letter from
Or. D., who expressed surprise at the opinion
hich he understood I had given, saying that on
ig first visit to the patient he found the limb
werted and shortened more than an inch, and
g0 detected crepitus. I wrote him in reply
hat 1 founded my opinion on the fact that there
vas strength enough in the neck to support the |
imb without causing pain or doing manifest in-
ry. In the course of four months the patient
puld walk with a eane, but remained lame, and
puld never ride on horseback, as he had formerly
een accustomed to do. Between two and three
pars after this, he died of an acute attack of
sceral disease. The bone, on being carefully
eaned, presented the following appearances,
1%.: the neck shortened, and on its front a groove
depression running in a zigzag direction close
p the head. The shaft rotated outward, so as to
ring the corena of the head within one-third of |
inch of the posterior inter-trochanterie ridge ; |
hile the distance of the corona of the head from
¢ anterior lnter-trochanteric line is one inch and
aree-cighths, and the head sunk below the level
the top of the trochanter major, making a
nortening of more than half an inch. A verti-
al section of this, made by a saw, shows a con-
plidation of the fracture by a deposit of a mass
s compact and white as ivory."*

The history of this case is interesting, as an
lustration of the extreme difficulty which often
tends the accurate diagnosis of injuries about
1e hip-joint. No one questions the ability of
ther of these distinguished surgeons, yet while
'r. Dalton was positive that the neck of the thigh-
one had been fractured, Professor Mussey was
jually confident that the fracture had never oc-
arred ; and it was only the appearance of the
led specimen after the death of the patient
at convinced him of the truth of Dr. Dalton’s
sinion. This is the specimen which gave rise
such a diversity of opinion among European
irgeons when exhibited to them by Professor
ussey in the year 1830,

Assuming that the bone was fractured, a sup-
ssition which is not clearly proven to be based
pon truth, either by the history of the case or
¥ the appearances of the specimen, we have
Iy to ask, was the fracture and its subsequent
pion entirely within the normal capsule ?

' The description of this specimen corresponds
ith the engraving accompanying it, and shows—
1 ““ The neck shortened, and on its front a groove
7 depression running in a gigzag direction close

* American Journal of the Medical Sciences for April, 1867,
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to the head. The shaft rotated ontward, so as to
bring the corona of the head within one-third of
an inch of the posterior inter-trochanteric ridge;
while the distance of the corona of the head from
the anterior inter-trochanteric line is one inch
and three-eighths.”

The shortening of the neck of this specimen
has been mainly at the expense of its posterior
surface, the anterior surface remaining nearly as
long as it was before the injury. In this respect
it closely resembles the specimen owned by Pro-
fessor Parker, and nearly all other specimens, the
necks of which are in any degree shortened.

The outward rotation of the limb, and the con-
sequent friction of the posterior surfaces of the
fragments with each slicht movement of the pa-
tient, is without doubt the exciting caunse of this
local absorption of the neck, and is probably due,
in most instances, to an effort on the part of the
patient to relieve pain by relaxing the muscles of
the hip which have been injured by the blow

I producing the fractare. The force of gravitation

would also, especially during his sleeping hours,
rotate the limb outward, the weight of the limb
being on a line external to its point of support at
the hip.

The line of union, on the posterior surface of
the neck, as shown by the engraving of a section
of this specimen, approaches as near to the shaft
of the bone as the base of the trochanter minor,
a point which, in some instances, will be found
three-fourths of an inch or more external to the
normal capsule; and I have yet to see a single
specimen of the normal capsule which would
include this line of union.®

“Cage J.—Mr.N.,a curﬂulﬂnt man, aged fifty-
one, on getting out of his chaise fell upon his left
hip, and was unable to walk. I zaw him on the
third day after the injurf' and found the knee and
foot everted, and the limb shortened from an
inch to an inch and a third. I could extend the
leg to within about one-third of an inch of its
natural length. When extended and rotated, it
gave a distinct crepitus. I applied a long splint
modified from Desault’s by Dr. Hartshorne, of
Philadelphia. With this I kept up permanent
extension, but was never able to bring the limb
to its full length. When an attempt was made to
do so the patient complained of great pain in
the groin. During the whole course of treat-
ment the limb remained from a third to half an
inch shorter than natural. * * #* ¥ The
splint was removed in eighty-four days; the pa-
tient from that time was able to git in a chair,
but could never flex the thigh to a right angle

* Zen American Journal of the Medieal Sciences for April, 1857,
P 300, Fig. 2.
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with: the ‘body. * *. * &
walked with a cane.

“He survived the injury twelve years; and
eight years after his death I obtained the speci-
men of injured bone together with its fellow.
The head is a little elongated and depressed,

He ultimately

with a shortening of five-eighths of an inch, and |
The distance of

much absorption of the neck.
the corona of the head from the anterior inter-
trochanteric line is seven-eighths of an inch, and
the eorona, posteriorly from the ridge, scarcely
one-fourth of an inch.”

The history of this case clearly shows that the
neck was fractured, and the specimen shows that
the fracture has been united, but that the line of
union is partly without the normal capsule. The
remarks on Uase 1. are applicable to this case,
also to that of Mrs. Mason, Case IIL., in which
the veck has suffered a similar loss by absorp-
tion. The line of union in each of these three
specimens is near the posterior inter-trochanterie
line, and near the base of the trochanter minor,
as will be seen by reference to the illustrative
engravings in Prof. Mussey's paper.

Figures 8 and 9 exhibit a pair of normal cap-
sules having their insertion into the posterior
surface of the neck, an inch and a quarter from
the center of the posterior inter-trochanteric line,
and their insertion into the inferior surface of the
neck, one inch and a half from the center of the
apex of the trochanter minor. Figure 1 shows
the insertion of the capsule an inch and a half
from the middle of the posterior inter-trochanteric
line, and an inch and three-quarters from the
center of the apex of the trochanter minor. If
the neck of the bone in this specimen had been
fractured during the life of the patient, and union
had oceurred as close to the shaft of the bone as
it is in either of Prof. Mussey's cases, the line of
union would have been nearly or quite an inch
external to the normal capsule on the posterior
and inferior surfaces of the neck.

“Case I1I.—Mrs. 5. Mason, aged seventy-
three, a small, thin woman, was rendered helpless
by falling upon her right hip. Two days after
tlfe accident I was called to see her in consulta-
tion with my friend Dr. William Judkins, who
was in attendance., The knee and foot were a
little everted, with slight shortening and tender-
ness on pressure in the groin and hehind the
trochanter major. She was averse to the appli-
cation of any kind of splint, and, being in a-deli-
cate state of health, we allowed her to remain
upon her conch, with the thigh and leg somewhat
flexed and supported by a pillow. She remained
in this situation about three months, after which

gshe could move, with the aid of erntches, in a
manner not very satisfactory to herself. She died

| ply sufficient to sustain the weight of the body

in a year and a half after the accident, worn out
by age and exhaustion. _
“A considerable ridge runs across the anterior
part of the neck, with a depression or irregular
superficial groove between it and the head. T
head of the bone is three-eighths of an inch b
low its patural level. The distance anterior
the corona of the head to the inter-trochanterie
line is seven-eighths of an inch; posteriorly, half
an inch. * The interior of the bone shows a nar.
row, white, and ecburnated line corresponding
with the aforesaid ridge, exhibiting a firm con
solidation ; the neck somewhat shortened.”

While we entertain the highest respect for th
opinions of Prof. Mussey, we do not find recorde
in the history of this case conclusive proof tha
the neck of the bone was ever fractured; if, hov
ever, the diagnosis of fracture was correct, 8
much of the neck has been absorbed that th
line of union is external to the normal capsal
on the posterior surface of the neck, and it §
impossible to tell whether the fracture was er
tirely within or partly without the capsule.

“(Cagse IV.—Mr. F., aged eighly-two, a harg
yeoman, who had spent most of his life in Kej
tucky, fell upon his hip upon a slippery sidewall
He was helpless, and complained of great pail
under any attempt at motion of the hip-join
The limb was shortened, but to what extent cou
not then be ascertained, as he was unwilling #
submit to so much manipulation. It was judge
best by Dr. Fore and myself to leave him witho
dressings. After three months lying upon k
bed he could move upon crutches. In the cours
of a year he occasionally got about with a stal
He died in two years from the time of
injury.

“The post-morfem examination showed
bone with an intra-capsular fracture; the osseot
portion of the neck wholly gone, and the enti
of the osseous surfaces of the two fragments o
cupied by strong fibrous bands of one-third @
an inch in length. The head, when press
downward, just rested upon the trochanter ming
causing a shortening of one inch and an eight
The strength of this fibrous production was an

Professor Mussey states that “the post-mo
tem examination showed the bone with an inte
capsular fracture.” We cannot see how he arrive
at positive knowledge of this fact after ““the osse
ous portion of the neck is wholly gone.” H
seems to have been misled by the appearance ¢
the morbid eapsule, in the same manner that
Robert W, Smith was in Cases X., XT., XVIII
XX, XXIIT, and XXV, (See Smith on
fures.)

“(ase V.—Fig. 10 exhibits a posterior view o

an intra-capsular fracture of the neck of the 08
femoris. The specimen is without history. Itis
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Lteresting on account of the lizamentous con- | the Neck of the Femur,” published in the Trans-
‘ection of the fragments which, from appearances | aetions of the Medical Society of the State of

Y the time it was obtained, must have been suffi- p :
Sent for the ordinary purposes of locomotion. New York, for the year 1858, from which I quote

'he bony portion of the neck absorbed.” (See | the following: .
smarks on Casze IV.) “Of the two specimens here presented for ex-
“(ase VI.—Fig. 11, without history, shows a | amination as examples of intra-capsular fracture
lacture at the neck which corresponds with the | of the femur united by bone, the smaller one,
terior inter-trochanteric line. The shaft is | numbered 884, was 1mm1_rr:t'l in London some
stated very considerably outward. Tt iz inter- | years since, and at that time was regarded by
iting from the evidence it affords that the frag- | the curator of the old London Hospital Musenm
lentzs were never entirely separated from each | as a good specimen of fracture and bony union
her. The head, unchanged in form, is depressed | of the neck of the femur within the capsular
ree-cighths of an inch below its proper level; | ligament. 1 can give no history of the patient,
s corona, from the anterior inter-trochanteric | or subject, from whom it was taken. I think it
ne, one and three-eighths of an inch; posterior | could not have belonged to an old person; and
tto, three-eighths of an inch; the neck in front | it is quite clear that he or she, as the case may

ot shortened. Fig. 12 shows the line of 0sseous | be, lived long encugh after the occurrence of the
I

bnsolidation of this fracture.” * * * «The lipe | fracture for it to become thoroughly reanited by

consolidation, as marked on Fig. 12, is wholly | 'lmn;f material.

a-capsular—the fragments having been kept| *The neck of the bone is very much absorbed,

sitw after the injury, perhaps by the cervical | which will be found to be the case in almost

rament, or the mutual erushing into each other | all instances of mtrqa-cupsulnr I‘rncturq. whethr_:r
the fractured surfaces, or both.” | united by bony or ligamentous material. This

: i . specimen, with several ntherg of varions lfind_s
If the line of fracture “corresponds with thel of organic change, was submitted to the exami-

iterior inter-trochanteric line,” it cannot be E.Bi'l'.li nation of an able professor of surgery. who has
be entively within the capsule, for it is only | recently devoted much attention to the study of
e external fibers of the capsule which have | fractures, and who remarks upon it as follows:

| ‘Specimen 884 is plainly enongh a fracfure, and

- - - - 3 i - - I
eir insertion into the anterior inter-trochauteric [ T think there can be no donbt that on one side of

e, t'l_r!e deeper fibers of the eap.:',u!e h&i‘“g_i“‘ the neck the fracture was within the capsule;
rted into the neck of the bone within this line. | but I have no means of determining whether it
e synovial membrane lining the capsule usn-| was also within the capsule on the opposite side,

g Jloge to the upper part of | Since the neck is almost completely abzorbed.’
e et “On close examination, it will be found that

fe anterior inter-trochanteric line, but diverges | 5jout all the part of the bone that can be called
bm this line as we pass downward, so that at a 'r neek iz connected with the shaflt, and that the
int midway between the trochanters it is gen-i fracture appears to be nearly transverse and close

: - - : to the arfeeulaling or cartilaginous border of the
"‘T'rl ];ﬂ]f p s e ling., e head. It strikes me that it is just as clearly alto-

; il . ; gether within the capsule as it is a fracture.”
‘The line of union in this specimen, as shown

) Some weeks since, I addreszed a note to Prof.
Fig. 12 of Prof. Mussey's paper, is plainly

S e March, requesting measurements of one of his
hout the capsule, sinee it is close to the shaft specimens, to which he very kindly replied by
| the bone. sending both his specimens that T might examine
“Case VIL—Without history, Head de-|them at my leisure.

essed; shortening nearly the fourth of an inch; | qyq appearances of specimen 884 seem to have
irregular depression or wide groove in the

per and anterior part of the neck. The corona mizgled each of the distinguizshed snrgeons whose
the head from the anterior, one and a half | descriptions of the specimen are given above.
zh; posterior, one-fourth of an inch.” (See| Moreover, my first impressions concerning the
marks on Case 1.) gpecimen exactly coincided with the opinion of
Alden March, Professor of Surgery in the | Prof. Hamilton, who thought that the posterior
f

bany Medical College, has two specimens |sorface of the neck was “almost completely
sich he regards as examples of bony union of | absorbed.” A more careful examination of the
a-capsular fracture of the neck of the femur. | specimen, some days after, revealed the fact that
is with pleasure that I refer the reader to | nearly or quite one-half of the length of the
rof. March's report of these cases, which is | neck, even of its posterior surface, still remains
jcompanied with accurate engravings of the | attached to the shaflt of the bone, and that the

iecimens, and may be seen in a paper entitled | other half of the neck, which probably was at-
‘Osgeous Union of Intra-Capsular Fracture of | tached to the head of the bone after the fracture,
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was entirely removed by absorption before union |
occurred. After removal of the acetabular frag-
ment of the neck, the limb was rotated outward
and drawn upward and forward in such a manner
that the posterior surface of the femoral fragment
of the neck rested against the head of the bone
which still remained in its socket, the inferior
edge of the head being close to the base of the
trochanter minor, and its posterior edge close to
the posterior inter-trochanteric line, while the
anterior edge of the head extended a little be-
yond the fractured extremity of the remaining
portion of the neck. The capsular ligament must
still have retained its normal ingertion when union
occurred, since enough of the neck remainz to
warrant such a conclusion, and baot little doubt
can be entertained that the union, such as it is,
oceurred entirely within the normal capsule.
The insertion of the eapsular ligament into the
posterior surface of the neck, mnst have been
close to the fractured extremity of the femoral
fragment, and, as this fragment was drawn for-
ward, the limb being rotated outward, the pos-
terior surface of the capsule was folded back-
ward toward the shaft of the bone, thus interven-
ing between the head of the bone and the pos-
terior surface of the neck, and preventing union
of the fragments at this point. A portion of the |
dried capsule still remains occupying this posi-
tion; and, if the specimen be held between the |
eye and a bright light, it is plainly seen that the |
posterior surface of the neck is not united to the
head of the bone. The union is by no means ex-
tensive, and exists only between the posterior
surface of the fractured extremity of the femoral
fragment and that portion of the head with which
it is in immediate contact. FProf. March asserts
that “it is quite clear that he or she, as the case
may be, lived long enough after the occurrence of
the fracture for it to become thoroughly reunited
by bony material.” Concerning this statement
there exists, in my mind, a little doubt, for I
know that some of the bond of union is com-
posed of ligamentous material; yet I cannot
gtate that it is all of this character. Maceration
will prove the merits of the specimen. I have
called the attention of Prof. Hamilton to the
fact that much more of the neck still remains |
attached to the shaft of the bone, in specimen
884, than he thought at the time the specimens
were submitted to his examination by Prof.
March; also, that the fracture and its subse-
quent union were probubly entirely within the

e

*

'

normal capsule, After a careful examination ¢
the specimen, Prof. Hamilton requested me to
state that he now “regards the specimen as one
of great interest,”” although he “cannot cons
it a positive prool of bony union until it
been subjected to the test of maceration.”
The following is the description of Professop
Mareh's second specimen, together with the eyi-
dence cited to prove that the neck of the bone
has been fractured :— '

“The large bi-section of a more recent speg
men was procured about three years since, th
description and history of which is as follows
The subject from whom the specimen was take
was a large-framed man, about fifty-eight yeal
of age at the time of his death. I think I mu
have known the person twenty-five or thi
years. His gait was peculiar—a kind of sidg
waddle—one limb appearing to be two or thrég
inches shorter than the other, and the hip of the
shortened side greatly projecting laterally.

“When the two sections are replaced, and o
looking at the head of the bone, it will be
served that a pretty large surface at its uppe

art, and toward the trochanter major, is a litf

attened, and has the appearance of having beé
worn away, deprived of cartilage, and becomi
eburnated, or presenting at one point a porcelas
ous polish. This change 1 regard as the
of ¢nterstitial and progressive absorption, aide
by aftrition, as having occurred at an advance
period of life,

“'T'he ridge of bone on the anterior and suop
rior part of the neck, where I suppose the fractu
existed, is still covered with a portion of the dri
capsnlar ligament. At the back and inner pa
of the head there is a portion of eartilage to |
seen, of a brown color, and thinner than natur
That part of the head oceupied by the ligamentu
teres geems to have been getfing into a state |
ulceration, but how long before death I caon
conjecture. Most of the cartilage of the head
the femur, on the other side, is :ﬁmmheﬂ, and
surface more or lezs polished. In the specimen
this, in the right side of the same patient, the
appears to have been a fracture in the sh
about two or three inches below the trochan
minor, which was united without much dis
tion.

“If we continue the examination of the |
sected specimen—that of the left limb—after #
placing the sections, it will readily be observye
that the head of the bone has been depressed an
turned oblrquely backward—in these respect
occupying almost precisely the position in whick
we find the head of the bone situated in speck
mens where no doubt can be entertained as tof
the existence of fracture through the neck, as t%
or three of the accompanying specimens will

rove.

“The distortion of the head, or altered relation
between it and the shaft of the bone, is due to the

"action of the muscles that carry the shaft, and the:




o those that evert it, or roll it outward.

“The long spine or rib of bone extending up-
bard and inward, was found imbedded in the
mdons of the psoas and iliacus muscles; and
sems Lo have its attachment at its base, to the
pint. where we should look for a trochanter
hinor.

| “In comparing the inner face of the sawed
pecimen with Mr. Jones' case, a wood-cut of
hich is given in R. W.Smith's work on Frac-
res, at page 63, we shall see that the appear-
nees are almost identieal.

cident, at the time the fracture was produced,

as compleie, and altogether intra-capsular.
e succeed In establishing these two points, the
ig]. that of bony union, we conceive to be self-
vident.
“Fred. L., the subject of our morbid specimen,
ccording to the alms-house record, died May 18th,
854, aged sixty; although it is believed that he
yas not as old by some two or three years.
“1 instituted inqgniries of a great number of our
1d citizens as to the cause of ‘Fred.’s" lameness,
nd the time of its occurrence. I shall select
nly a few from the large catalogue, those that
ppear to be the most definite and to the point.
“A.C., aged seventy, a colored woman, born
nd had always lived in Albany, knew Fred. and
i3 mother well, when she (the witness) was
pung, and then a slave.

nd about as mueh of a eripple as at the time of

hat a shed fell upon him, or that he fell from a
hed, and injured him severely in the hip, and
hat was the cause of his lameness.

“W. H., a very reputable colored man, over
eventy years of age, had known ‘Fred.' many
rears; aud from his earliest acquaintance knew
iim to be a distorted eripple.

“Mrs. 8., the wife of a late distinguished citi-
sen and statesman, now eighty-three years of age,
says, she knew Fred. from childhood until near
he time of his death. She very well remembers
when he broke his hip or upper part of the thigh-
bone; and thinks that he could not have been
nore than ten or twelve years of age at the time,
5 she was in the habit of seeing the nurse, or
woman who took care of him, carry him up and
down stairs on her shoulders during his confine-
ment with the injury; and, also, immediately
fter getting about; that he was just about as
lame, as much of a cripple, and as much distorted
in his figure as he was at any time previous to
his death. :
“Mrs. L. H., eighty-three years of age, now,
and at the time of Fred.’s birth, a resident of Al-

ortion of the neck attached to it, npward; and |
Ccon
 teen years of age at that time. She also knew

the physician who attended him; and thinks he
]E not have been more than twelve or four-

that he was from that time, and ever after, lame :
one limb being much shorter than the other; and
that he continued to be a cripple as long as he
lived.

“ Bat the testimony of the following two wit-
nesses is as clear, as to time and place, as incon-
testible proof can possibly establish any given
fact.

“Mr. G. D, now about fifty-seven years of age,
and one of our most respectable citizens, was with

“Thus much for the ocular, demonstrative proof | Fred. at the time he fell from the shed, or the
f the existence of a former fracture; and after | shed fell upon him, and very distinctly remembers
iving the historical factz connected with the | the time and place of the accident; knew of his
| having been attended by a physician for a broken
e shall then undertake to demonstrate that it | thigh; and, also, has konown him ever since to
If | bave been a great cripple, with the left limb
| much shorter than the right.

“J. I, Esq., the senior of the above eye-
| witness to the accident, saw Fred. the next day
after he was injured, and knew that Dr. James
|Low, a talented and well-educated surgeon,
attended him for a fracture of the thigh.

“Now, when we come to consider the histor

| of the case, and compare the left morbid wit
| the right normal specimen, and observe how

strangely and strongly-marked the contrast is,
in relation to the head, neck, trochanters, and
shaft of the two bones, it seems to us that the
proof of the existence of fracture at an early
period of life is absolulely conclusive.

When he, the said |
ed.,” was a mere lad, she knew him to be lame, |

is death; also that he (Fred.) had informed her |

“The proof of its being complete fracture and
not smpacted, is to be found in the great shorten-
tig of the limb, and in the angular and rolary
distortion.

“The evidence of the fracture being nira-
capsular 1s to be found in the existence of the
original attachment of the capsular lignment,
anteriorly and posteriorly, in a dried state, and
may be easily examined by any one who may see
fit to do so.

“The American professor of surgery, to whom
reference has been made, and to whom I pre-

with a detailed degcription of it, as well as a par-
tial history of the occurrence of the accident,

| femur, as I allege, at an early period of life,
| disposes of the whele matter in the following
| laconic language : ‘I must concur with Dr, A,
in believing that specimen No. 1 is simply an ex-

ample of chronic rheumatic arthritis, or inter- °

stitial absorption.’”

The history of this case does not seem to afford
| conelusive
| ever fractured, and the appearances of the speci-

| men are quite as unsatisfactory. If the neck of

|the bone were ever broken, it is impossible to |

sented the specimen for examination, together |

| which resulted in the fracture of the neck of the

prool that the neck of the bone was |

bany, says, she was intimately acquainted with |t,?ll the point at which the fracture oceurred, !
he family in which Fred. was raised ; remembers | since nearly all of the neck has been removed by |
well the time when Fred. broke his thigh ; knew | absorption. The sections of the specimen exhibit |

2
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¢ both limbs extended.
. in the left groin and down the
* aggravated by motion and by pressure on the
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nothing which can be regarded as the line of

union of the fragments, the cancellated structure

of the head. neck, and upper part of the shaft

being almost entirely replaced by solid bone.
Professor March states that—

“The evidence of the fracture being infra-
capswlar is to be found in the existence of the
original attachment of the capsular ligament,
anteriorly and posteriorly, in a dried state, and |
may be e nslh
fit to do so.”

We have already shown that the removal n{”

| the upper part of the sacral and

the neck, by absorption, is accompanied by a
removal of the insertion of the normal capsule—
a fact which is well illustrated by the insertion
of the morbid capsule of this specimen. The
neck has been so completely removed by absorp- |

tion, that the greater part of the trochanter |ipe in depth to the ligaments of the sacrum. T
minor is lost in its connection with the head of | spite of all restorative means, the powers of life
| goon began to falter, and she nxplrtd on the 17th

the bone. A portion of the conjoined tendon of |
the psoas magnus and iliacus internus muscles
still remains, and exhibits, by its insertion, the
position of the trochanter minor. The capsular
ligament is inserted so far remote from its origin
that it includes nearly, or quite all of the trochan-
ter minor, and is so closely blended with the con-
joined tendon of the psoas and iliacus muscles
that this tendon seems fo form a part of the
morbid capsule. The insertion of the capsular
ligament of thiz specimen cannot be regarded
as its “original attachment,” and so little of the
peck still remains that, if the supposed line of
union be loeated at any point between the head
and the shaft of the bone, it will be in a great
degree external to the normal eapsule, and con-
sequently extra-capsular, even though it is in-
cluded by the morbid capsule of the specimen.
At a meeting of the New York State Medical
Society for the year 1860, Daniel Holmes, M.D.,
of Canton, Bradford Uaunt:r,' Pennsylvania, ex-
hibited a specimen as an illustration of bony
union of intra-capsular fracture of the neck of
the femur. The following is extracted from the

. report of the case published in the 'I'ransactions
. of the Society, page 80 :—

“In the evening of July 19th, 1859, I was
called in haste to see Mrs. C. W., who had just

. received an injury by falling on the floor; and as
- her residence was near at hand, I reached it in a

I found her lying on the bed with
She complained of pain
imb, which was

ghort time.

trochanter. :
“[ learned that as she was about to retire. she

extinguished her light; but wishing to sit down

examined by any one who may see I

| been submitted to such a test, he would boil _'= :

a moment, she placed her right hand on the le -._
arm of her chair, supposing it to be the right
arm thus missing tEe chair she came to the
floor with her whole weight on the left hip. The |
left lower limb being w]mll disabled by Lhe all,
she was taken up and Imd upon the bed. e
limb was measured and found to be one- half B
an inch shorter than the other. . &
“The toes were everted, and by placing one o
m_',r hands on the tr:}chanter and grasping '_
limb, and by rotating it with the other, I diss
covered a distinct crepitus. I then gave a pu
tive diagnosis of fracture nf the neck of
femur, and probably within the capsule.
“About the mu:lglu of the eleventh week, ju
as we were about to make the experiment oft
' having her sit up, and to try the strength of the
limb, a large carbuncle made its uilpeumnce -
wer lumba

| region. A large slongh soon came out, extend

of October, fnurtsen weeks and three days from
the time the injury was received. '
“A post-mortem examination, on the 18th
proved the correctoness of the diagnosis. It re-
vealed a fracture of the neck of the femur, wholly |
within the capsule, which was restored by hl}
union, and sufficiently strong to almost supporf
the weight of the bmi:,r The coaptation of t
extremities of the fracture was nearly perfect, anc
had the patient survived to have used the limb,
its length would have been nearly perfect.”

Dr. Holmes not only exhibited this specimen af
the New York State Medical Society, but alsg
presented it at the meeting of the American Med:
ical Association at New Haven, in the summer of
1860, and again before the Southern Central Med:
ical Association, in Binghamton, Broome County,
New York. In each of these societies he wa
met with the objection that the fragments .-;_5
possibly be united by ligamentous, instead of bon;
material, and was urged to prove his statement
by macerating or boiling the fractured bone
This he neglected to do. About three months
since T addressed a note to Dr. Holmes, informing
him that 1 was preparing a paper on the subject
of intra-capsular fracture of the neck of the femur,
and requesting definite measurements of his spe-
cimen, showing the distance of the line of union
from the inter-trochanteric lines. I also inquire
if the specimen had ever been macerated or 'l:unl
to prove that the bond of nnion was bony inste
of ligamentous, and requested that, if it had not

for gome hours, and inform me of the resulf
This note remains unanswered. '
However reluctant Dr. Holmes may be to sulﬁ'-




set the bone to such a test of the truth of his
pinion, it is to be regretted that he has not, at

5 will assign a definite location to the line of
mion. He states that the post-mortem exami-

mur, wholly within the capsule.” This may be
ery true, and yet the line of union may be with-
t the normal capsule; for the capsule of the

nion, when the head is united to the shaft of the
one, after removal of the entire neck hy absorp-
0.

awillingness on his part to subject the specimen
this important test, and, to one unacquainted
ith him, it might suggest the existence of a
oubt in the mind of Dr. H.that the fragments
ere united by bone.

No surgeon can be more anxious than I am, to
tablish the fact that bony union of intra-capsu-
fracture does occasionally occar; yet T am
hite unwilling to admit, as positive proof of this
girable result, any specimen which has not been
bmitted to long-continued maceration or boil-
2, to test the solidity of its union.®

The insertion of the capsule, in specimen 25,
he seven-eighths of an inch distant from the
jnter of the apex of the trochanter minor, and
at is the only one I have seen in which this dis-
nee was less than an inch. In specimens 5, 6,
land 8, the distance from the center of the apex
the trochanter minor to the insertion of the
peule was one inch and a half, and in specimens

After completing my r, I received a reply to my nots to
Holmes, w ichﬁﬂ ﬂi?i?]rnd been delayed by his illness, ab-
o from home, ete. The following are the measurements of
neck of the fracturced bone, showing the length of the neck,
the distances from the inter-trochanteric lines to the line of
o0, measuring from the points indicated on Figs. 3 and 4:—

Length of the Neck.
feBpterion . Lt geais i e fien 134—24.
Posterior . . . . . . . . . Xg—Ig—1518
Lengih of Neck of Sound Bone.
...... - . 18
......... 114—137—15¢,

istance from Infer-trochanterie Lines to Line of Fracture,
mtardor .. .. . Ll

151,
Posterior . . . %‘ﬁ—}i

eomp irison of the length of the neck of the fractured bone
1 that of the sound fomuor of the same subject, shows that
it Lalf of the length of the posterior and inferior surfces of
B neck was removed by absorption before nnion cccorred, and |
1t almost certain that the insertion of the capsule was removed |
Ehis absorption ; for the line of union, slthough incladed by
| capeule of the specimen, is distant from the center of the
ix of the trochanter minor, only three-fourths of an inch, and

S

sagt, given such measurements of the specimen |

ation “revealed a fracture of the neck of the |

orbid specimen is found to include the line of |

The simple fact that Dr. Holmes did not |
smply with the request made at each of the |
ree societies mentioned, would seem to imply an |

25

|1 and 27 this distance was one inch and three-
| fourths. (See Table.) Dr. Holmes states that
“The bone has been boiled and sufficiently
| tested to satisfy all those who have examined it,
| of the bony union. The specimen has been ex-
| amined by many of the best surgeons in the
country, who were all abundantly satisfied. The
capsular ligament is entire on the bone.”

If the fragments of a fractured bone be united
by fibrous material, long-continued maceration or
| boiling of the bone will destroy the fibrous union
(and separate the fragments. The ligaments at-
tached to the bone, and the periosteum coveringit,
will also be removed by the process ; hence, since
the * capsular ligament is entire on the bone,” we
| are forced to conelude that the specimen has not

been boiled a sufficient length of time to prove
that the fragments were united by bony ma-
| terial.

The following is a brief history of the specimen
| owned by Witha Parker, M.D., Professor of

geons of the City of New York. The patient
was an unmarried female, about sixty years of

ave yet to see o specimen of the normal capsule which would
rely inclade jt.

age when the accident ocenrred, and was at that
time an inmate of the Almshouse of Barnard,

-,

:Surger;.' in the College of Physicians and Sur- '/J &,

Fig. 11.
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Vermont. “One morning while going out of
doors she fell, striking upon her hip.” “On ex-
amination, the physician in attendance diagnos-
ticated a fracture of the neck of the femur, there
being present crepitus, shortening, eversion of
the foot, ete.” The doctor applied the straight
gplint, and on removing it at the expiration of |
six weeks, found that the limb was shortened
half an inch. Four years after the injury, the
fractured bones, togeiher with the sound femur of
the same subject, came into the possession of
Profeszsor Parker, and T am under many obliga-
tions for his kindness in lending me the specimens
till the artist could represent them by the draw-
ings.

Fig. 11 represents a view of the posterior sur-
face of the fractured bone. The shaft of the bone
is rotated ontward, and the posterior surface of
the neck is very much shortened by absorption; |
so that, measuring from the points indicated in |
Fig. 4, the distance from A to B is only § of an
inch; CtoD, }; and E to F, 1 inch; while the
distances from A, C, and E to the line of union
are, respectively, £, 4, and § of an inch.

Fig. 12.

Fig. 12. Anterior view of same specimen. A
A ig the line of union, and B B the inter-tro-

E

face of the neck is exactly the same as of
the sound bone, the neck having lost nothing by
absorption on this surface. The line of
internal to the inter-trochanteric line, 4 an inch
above, and § of an inch below, consequently the
fracture was, without doubt, entirely intra-caps |
sular on the anterior surface of the neck. b |

Fig. 13.

i st

Fig. 13 exhibits a section of the fractu
bone. The white portion, represented by
letter A, is a condensed bony structure, shot g
upward in parallel plates from the line of unl
into the head of the bone. B is a similar @
densation of the cancellated structure, pas
downward from the line of union into the sk
of the bone.

Fig. 14. Posterior view of sound femur of
same subject. The length of the neck on
anterior surface is 1 inch, and 1}; and the len
on the posterior surface is 1}, 1}, 1}, measuti
from the points given in Figs. 3 and 4.

The line of union, on the posterior surface
the neck of this specimen, is too near the sh

of fracture may have been as close to the
of the bone as the line of union is; and, if so, & ..

chanteric line. The length of the anterior sur-

shortening of the posterior surface of the nec




vy abzorption has been entirely at the expense
of that fragment of the neck which was attached

Fig. 14.

b the head of the bone. Again, the fracture
iay have been altogether within the capsule,
nd if this were the ease, it iz probable that the
bss of structure by absorption has been partly
t the expense of each fragment of the neck,
nion having ocenrred after the absortion of the
moral fragment had reached a point far with-
at the normal capsule. The line of union has,
v many writers, been considered identical with
1e line of fracture, but this can only be true of
ose specimens in which the neck has lost
othing of its length by absorption; for if a por-
on, of the neck be removed before union occur,
is impossible to determine that the absorption
as entirely at the expense of either fragment.

| The specimen represented by the following en-
ravings was very kindly loaned to me by Alfred

It is to be regretted that this specimen
ame into the possession of Prof. Post unaccom-
anied by a history. Prof. Post states that he
exhibited this specimen at a meeting of the
fedical and Surgical Society of the City of New

Post, M.D., Professor of Surgery in the Uni- |
ersity Medical College of the City of New |

Tork,” and that “it was believed by most of the
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members present to be an illustration of bony
union of intra-capsular fracture; but a few of
the members took opposite ground, and con-
tended that the bone had never been broken.”
The external appearances of this specimen are
| strongly indicative of bony union of fracture
w1thm the capsule, while a section of the speci-
| men exhibits no evidence that the neck was ever
| broken. The cancellated structure of the head,
| neck, and upper part of the shaft is perfect and
| entire; and this appearance is seldom, if ever,
geen in well-authenticated cases of bony union
after fracture of the neck. If the neck were ever
broken, the fracture and the union of the frag-
mant:s occurred, without doubt, entirely within

|
|
|
|
I
|

Fig. 15.

the normal capsule; but there must exist some
doubt that the neck was ever fractured.

Fig. 15 is an anterior view of Prof. Post's
gpecimen. Fig. 16 is a view of the posterior sur-

e rre———

R L
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face of the same specimen.
gection of the specimen,

Fig. 17 exhibits a

Fig. 16.

“Dr. Charles A. Pope, Professor of Surgery
in St. Louis University, Missouri, informs me
that he has an example of ‘intra-capsular frac-

ture of the neck of the femur, with concomitant |

fracture of the acetabulum. The union by bone
is perfect, although the neck is, as it were, gone,
the head being almost squarely set on the shaft
of the bone. The head is much deformed, being
an enlarged cone, and fitting into a similarly
shaped acetabulam. The motions of the joint
were well preserved.” 1 have never seen this
specimen, and I am therefore unable to speak of
it anthoritatively ; but I confess I do not gee how
it is possible to know that the fracture was wholly
within the capsule when the neck is gone,”*

#* Hamilton on Fractures and Dislocations, page 370,

|
Professor H. H. Smith, of Philadelphia, in hi
work on Surgery, page 399, has the following

Fig. 17. [+

brief report of two cases of bony union, afte
fracture of the neck of the femur :—

“There is in the Wistar and Horner Museus
of the University of Pennsylvania, a femur, apps
rently of an old woman, in which the neck ha
been fractured near the head, _}'ut_ in which eom:
plete osseous union, thongh with some degree ¢
shortening, has taken place. I have, moreove
in my own cabinet, a specimen in which the bon
has been fractured through the neck near th
head, the fragment having slid down beneath i
natural position, and the fracture travele
obliquely down the neck, though still within th
capsule, splitting it off in the line of the inte
trochanteric ridge. TIn this case, which mu:
have prodoced marked shortening of the li
there is complete osseous union.”

The report of the firet case is very brief an
| unsatisfactory, while that of the second is give
| more at length. Prof. Smith states that
| fracture traveled obliquely down the neck,
!still within the capsule, splitting it off in the li
of the inter-trochanteric ridge,” and if this
true, the fracture extended some distance beyon
the limits of the synovial membrane, and cann
therefore be regarded as an intra-capsular frae
ture. (See Fig. 1.)

EUMMARY,

1st. The insertion of the capsular ligament of
the hip-joint varies so greatly, that scarcely
two specimens of the normal capsule, taken from
different subjects, can be said to be inserted intg
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e neck of the femur at*the same point, and so
de are the differences seen that, if a transverse
icture of the neck of the femur be located at a
ven distance from the posterior inter-trochan-
sic line, it will be found to be entirely included
the capsular ligament in one specimen, and on
2 posterior and inferior surfaces of the neck,
If an inch or more external to the capsule, in
other; hence it is impossible to determine the
ecise location of capsularinsertion by measure-
mts of the neck of the femur after the removal
its capsular ligament ; and it is also impossible
indicate the line of capsular attachment by
mparing the dried bone with a specimen taken
m another subject, to which the capsule stil
naing attached.
2d. The descriptions of the insertion of the
psular ligament given in our works on anatomy,
1 even more widely at variance than the differ-
ces geen in nature. Some locate the posterior
sertion of the capsule at the middle of the pos-
dor surface of the neck, some at the posterior
er-trochanteric line, and others at all points
ermediate between these two extremes ; hence,
fracture of the neck of the femur occur at any
int between the head of the bone and the pos-
dor inter-trochanterie line, we can find anthor-
‘among anatomists for believing that the frac-
re is intra-capsular; and it will be observed
it, notwithstanding the extreme diversity among
rauthors in describing the insertion of the cap-
lar ligament, not a single one even intimates
at it ever varies from the position which he,
nself, has assigned to it.
3d. The insertion of the capsular ligament is
en removed by the morbid changes consequent
on fracture of the neck of the femur ; therefore
2 capsule of the fractured bone cannot be said
furnish reliable evidence that the fracture was
thin the normal capsule. The normal capsule
ally inserted into the middle of the poste-
ﬁnd inferior surfaces of the peck; in some
itances a little nearer the head of the bone
an this point, and in others more remote, but
ver as far distant as the shaft of the bone;
iile the capsule of the fractured bone is eften
and to have its insertion into the shaft, the en-
e neck of the bone having been removed by
sorption before union occurred.
4th. The ecapsular ligaments of the opposite
murs of the same subject, are exactly alike in
eir insertions into the neck of the bone; hence
the sargeon who makes an autopsy after union

*

of fracture of the neck of the femur, removes
both hip-joints, the insertion of the capsular lig-
ament of the sound femur will show the normal
insertion of the capsular ligament of the fractured
bone, and a comparison of the two specimens
will determine at once whether the line of union
in the given specimen be altogether within the
normal capsule.

5th. The line of union in a given specimen of
fracture of the neck of the femur cannot be said
to indicate the exact position of the line of frac-
ture, if the neck suffered loss by absorption before
union oeeurred; since it is impossible to determ-
ine that the loss of structure was entirely at the
expense of either fragment of the neck. Some
surgeons have recorded, as examples of bony
union of intra-capsular fracture, cases in which
the neck was completely removed by absorption,
and the head of the bone elosely united to the shaft,
and have claimed in these instances, that the neck
was fractured close to the head of the bone; while
other surgeons, who also regarded the line of
npion as being identical with the line of fracture,
have maintained that the fracture in each of the
given specimens occurred close to the shaft of the
bone.

6th. Under favorable circumstances fractures
of the neck of the femur external to the capsular
ligament unite readily by bone, g0 also do frac-
tures which are partly within and partly without
the capsule; and it iz highly probable that frac-
tures within the capsule, which are followed by
absorption, are sometimes united by bone, after
the proeess of absorption has reached a point ex-
ternal to the normal capsule, where bony mate-
rial is supplied; but this, if it ever does occar,
can never be proven; for, if the line of union be
partly without the normal capsule, it is impossible
to determine that the fracture was entirely within
it, and we can never be positive that bony union
of intra-capsular fracture has occurred, until a
specimen is presented in which the line of union
is found to be entirely included by the normal
capsule.

Tth. Fracteres of the neck of the femur are, in
most instances, followed by the absorption of a
part or the whole of the neck, and a careful re-
view of the cases recorded as proofs of bony union
of intra-capsular fracture shows that, in the great
majority of the cases, the posterior surface of the
neck of each specimen had lost very much of its
length by absorption before union occurred, and
that the line of union on this surface, although
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in¢luded by the morbid capsule of the specimen,
was too near the shaft of the bone to be included |
by any specimen of the normal capsule.

8th. Fracture within the capsnle is followed,
to a greater or less extent, by disease of the dif-
ferent tissues which constitute the hip-joint, and
the neck of the femur being very imperfectly
nourished after the fracture, usually suffers great
losg by absorption before union oceurs, so that
its appearance after union resembles that appear-
ance of the neck which is deseribed by patholo-
gists as the result of an interstitial absorption of
the neck which occurs without fracture, as a con-
sequence of old age. So closely allied are these
appearances, that eminent pathologists in this |

| and in other countries have claimed, with at le

a fair show of reason, that many of the specin
hitherto exhibited by surgeons as proofs of bo
union of intra-capsular fracture, have been exam
ples illustrative of the changes produced by inter
stitial absorption; hence, in the further investi
gation of this subject, it becomes a matter g
great importance that the diagnosis of fracture g
the neck be clearly made out, and that it be vie
dicated by competent surgeons in consultatio
and placed upon record in anticipation of an g
portunity to complete the history of the case, |
may be many years afterward, by describing th
post-mortem appearances of the fractured bone

DISCUSSION UPON THE FOREGOING

OF THE NEW YORK ACADEMY OF MEDICINE.

Dr, James . Wood, Chairman.

Stated Meeting, November 22, 1861,

Dr. Georce K. Ssith, of Brooklyn, having at
a previous meeting read an elaborate and interest-
ing paper on the “ Relation of the insertion of the
capsular ligament to intra-capsular fracture of
the neck of the femur,” opened by appointment
the discussion upon it by reviewing the whole
subject briefly as follows :—

In opening the discussion I propose to mention,
briefly, some of the reasons why different sor-
geons, equally honest in their search for truth,
and equally competent to judge of the points at
iszne, have hitherto been 20 much at variance in
the investigation of this subject ; and afterward
read the summary of my paper.

The first of these reasons is, that different sur-
geons have located the posterior insertion of the
capsular ligament at different points——some at the
middle of the posterior surface of the neck, some
as far remote as the shaft of the bone, and others
at all points intermediate between these two ex-
tremes ; so that a fracture, located three-fourths
of an inch distant from the posterior inter-tro-
chanteric line, wonld, in the opinion of one sur-
geon, be extra-capsular, while, in the opinion of
another sargeon, it wonld be entirely included by
the capsule. Second, surgeons have not seemed
to be aware of the fact that the insertion of the

'who have made autopsies, after union of a fra

PAPER IN THE SURGICAL SECTION

capsular ligament is removed by the morb
changes which occur as a consequence of t
fracture. This circumstance has given rise |
the following difference of opinion. The surgec

ture of the neck, have found the line of union i
cluded by the capsule of the specimen, even afl
the removal of the entire neck by absorption.
this circumstance they have found (as they s
posed) positive evidence that the fracture, 8
its subsequent union, were intra-capsular. Ha
ing determined this point, they have macerats
the specimen to prove that the bond of union W
composed of bony material; and when, aft
maceration, the bone has been viewed by oth
surgeons, some, finding the line of union close’
the shaft of the bone, believed it to be T
capsular; while others, who found the line
union equally close to the head of the bone, in
terpreted its proximity to the head in favor of 8
-capsular fracture. Mr. Jones's case fl
ishes a fine illustration of this difference 0
pinion. Mr. Jones states that -

“(On dissection, the capsule was found we
much thickened, and it was not until the 8 N
of the bone was divided that the knife could b
passed around the joint, so contracted wna

space between the trochanter major and I:l:u
of the acetabulum, The direction of the fre




suld not be traced, or the bond of union made
nt, until the bone had been macerated. As
prtions of the capsule became loose, they were
smoved by the forceps, which enabled me to
gcover, what T believe to be the case, that the
actare occurred entirely within the capsule.”

| After maceration the bonme was presented to
r Astley Cooper for inspection. He was of
hinion that

“The fracture was in part within, and in part
ternal to the capsular ligament ; in part united,

ad in part not, and the neck of the thigh-bone
ysorbed.”

The following is Mr. Stanley's history of Jones's

“The history of the case is clearly that of
acture of the neck of the femur; the appear-
ices of the bone show that there has been a
acture which has reunited by an osseous me-
um, and the direction of the fracture is such as,
my opioion, can permit no donbt that it was
nfined to the portion of the neck of the bone
vered by synovial membrane; consequently,
jat it was wholly within the capsule. The frac-
re extends through the basis of the head of the
one in the line of its junction with the neck. As
other cases of the same kind, a great part of
e neck has disappeared, and in consequence the
ad is proportionately nearer to the trochanter
ajor and shaft of the bone; #fs reunion has, in
t, taken place in part to the remaining por-
bn of the neck, and in part to the shaft.”*

(Dr. Smith here exhibited a plate representing

e Medico-Chirurgical Transactions.)

For the conclusions to which I have arrived,
e summary of the paper on page M8, 7 §~
Proressor Woon has suggested that I should
ve a brief review of the specimens of union
ithin the capsule which have been reported.

| Robert William Smith has reported seven
ses of osseous union of this fracture. Four of
ese cases are not illustrated by the engravings
| the specimens, and their histories have failed
assign a definite location to the line of union;
erefore, if we admit in either case that the bone
ag fractured, we have no means of determining
hether the line of union was within, or without
e normal capsule. The histories of three of
lese cases are also defective in other very im-
prtant points. Mr. Stanley's case does not
!O‘W conclusively that the bone was ever frac-
tred, nor does the history state that the patient

/g treated for a fracture ; on the contrary, Mr.
tanley’s history of the case shows that most of

1 * Medico-Chirurg, Trans., vol. xxiv.

e posterior surface of the specimen, taken from |
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the surgeons who saw the case believed that, in-
stead of a fracture, there was “a dislocation
into the foramen ovale;” also, that the patient
was treated for a dislocation. *“ Extension was
made with the pulleys, and the limb moved in
different directions, to replace the head of the
bone.”

In the history of Mr. Swan's case, the only evi-
dence that the neck of the bone was fractured is
found in the opinion of Sir Astley Cooper, who,
however, acknowledged his inability to detect
crepitus, or any other symptoms of fracture, ex-
cept pain on movement of the limb, and “a slight
inclination of the toes ontward.”* In the history
of Mr. Chorley's case, Mr. Smith admits that “a
portion of, the upper fragment extended in oue
gituation a little external to the capsule;” an
admission which at once excludes the specimen
from the class under consideration. In each of
the three remaining cases reported by Mr. Smith,
the appearance of the specimen is represented by
engravings, which show that the posterior surface
of the neck has been mainly removed by absorp-
tion, and that the line of union on this surface is
too close to the shaft of the bone to be included
by any specimen of the normal capsule. Mr.
Smith regards these cases as examples of im-
pacted fracture, in which the fragments have been
g0 locked together that * they have been main-
tained in contact and at rest:” and states that
“it is only under such circumstances that we are
to hope for the occurrence of bony consolida-
tion."t The histories of these cases state that the
neck has been absorbed, and the engravings show
that nearly the whole of the neck has been re-
moved ; hence the impaction, which Mr. Smith
considers so essential to bony union, must have
been loosened by the subsequent absorption.
Again, I cannot see how Mr. Smith is able to de-
termine that the fracture was intra-capsular, after
g0 great a portion of the neck has been removed.
The line of union in each of these specimens is
too near the shaft of the bone to be included by
any specimen of the normal capsule 1 have seen,
and I have taken acenrate measnrements of more
than sixty.

Professor Mussey has reported three cases of
bony union, in each of which the line of union iz
shown, both by the history of the case and the
engraving of the specimen, to be close to the

e —

—

* Cooper un Dislocations and Fractures of the Joints, p. 167.
T Binith on Fractures, p. 64,
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shaft of the bone ; too cloze to beincluded by any
specimen of the normal capsule. It is evident
that he located the posterior insertion of the cap-
sule close to the shaft of the bone, since it must
of necessity be so in order to include the line of
union in either of his specimens; moreover, he
has reported, as illustrations of intra-capsular
fracture, two cases of fibrous union in which the
whole of the neck has been removed by absorp-
tion.

Dr. Smith next reviewed the cases reported by
Professor March. He said that as Professor
March was present, he hoped to hear something
interesting from him on the subject, and would
be as briel as possible. He read the history of
the first case, and remarked concerning the spe-
cimen, that the fracture and its subsequent union
were probably within the normal capsule; that
about half of the neck had been removed by ab-
sorption, and that the remaining half is attached
to the shaft; also, that the head of the bone,
which appears to be united to the posterior sur-
face of the remaining fragment of the neck, is in
reality separated from it by the capsular liga-
ment, which was folded between the two frag-
ments.

that the fragments are not united in that situa-
tion, and that only the extremity of the neck is
attached to that portion of the head overlapping
it. He further stated, that some of the bond of
union is composed of fibrous material, but could
not say that it was all of that character. He,
however, suggested the importance of macerating
the specimen to settle that point. He then ex-
hibited Professor March's second specimen, call-
ing attention to the fact that the capsular liga-
ment which has been preserved with the specimen
is inserted so far remote that it includes nearly
all of the trochanter minor ; that the history does

not afford conelusive proof that the neck was |

fractured, and that, if ever broken, the line of
union is too near the shaft of the bone to be in-
cluded by the normal capsule.

He next proceeded to give an account of a
case reported by Dr. Holmes, of Canton, Pa. He
said that the posterior surface of the neck of the
specimen had lost about half of its length by ab-
sorption, and that the line of union, as given h;r
Dr. Holmes, was too near the shaft of the bone
to be included by apy specimen of the normal

He then exhibited the specimen, stating | union; the sections of the bone, however, ga
that if it were held between the eye and the gas- | no evidence of fracture, the cancellated structe
light, one could see through between the pﬁate-l of the head and neck being perfect thronghe
rior surfacey of the neck and the head, proving | | If the bone was fractured, the line of union w

capsule examined by him. He said that I
Holmes had informed him, by letter, that
specimen had been boiled, and sufficiently test
to satisfy all those who have examined it, of the
bony union,” and further, that * the capsular lig q |
ament is entire on the bone.” He thought that
the specimen had not beensufficiently tested in this
particular; for, if the bone had been boiled lo
enough to separate a fibrous union, the capsul
ligament could not now remain attached to ti
specimen, He then read the history of Profess:
Parker's case, and said that there seemed to |l
no doubt that the bone had been fractured, fi
the attending surgeon noticed shortening of
limb, eversion of the toes, and detected crepif
on moving the limb. He said that the anteri
surface of the neck retained about its porm
length, while the posterior surface had he
almost completely removed by absorption, ar
thought that the line of union on this surfa
could not be regarded as intra-capsular.

In regard to Professor Post's specimen, |
regretted that no history of the case could be o
tained. The external appearances of the nej
were strongly indicative of fracture, with bo

without doubt within the normal capsule.

Proressor Avpexy March, of Albany, (w
was present by invitation,) being requested to gi
his views upon the points before the meeting,
marked that, so far as the question related to t
varying points of attachment of the capsule
the os femoris, Dr. Smith's simple and ingenio
mode of measurement set the matter at re
He believed that we should find a difference
the point of attachment at the posterior part
the neck of the bones in the normal and abnorm
specimens. He agreed with Dr. Smith, tha
all cases of intra-capsular fracture, the nee
whether more or less attached to the head @
shaft of the bone, was almost or entirely absorbed
before any effort at reunion took place, either
ligamentous or bony material. And, furthermon
that as absorption progressed, when it began i@
encroach upon the attachment of the capsulel
its natural site, the attachment gradually recede
or was carried outward, so as either to approach
closely to or be transplanted into the poste '__L-
| inter-trochanteric line. This view of the sub
ject, he stated, was supported by the analogy
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hich existed between the pathological conditions | A fourth specimen, which he elaimed to be an
[ the capsnle in those cases, and in those of | intra-capsular fracture, was also shown. It oec-
orbus coxarius. JTn the latter disease, as the curred in a boy ten or twelve years of age, who,
estructive process goes on. the capsule will be | from the date of the accident, was always lame,
rried back upon the face of the bone, to corre- | He died at the advanced age of sixty-two years.
ond with the enlargement of the acetabulum. | | The history of the case c-:mld not be procured,
e then exhibited several specimens of hip dis- | since the attending surgeon died some thirty or
e, with the capsular ligament thus abnormally | thirty-five years before the patient. The non-
tached, which fully illustrated the point referred | professional testimony was abundant, and strongly
. Three specimens of his own, of intra-cap- | in favor of the nature of the accident assumed.
lar fracture of the eervix femoris, were next | In this case, the line of the fracture on the ante-
hibited ; the first, to show the rapid absorption | rior face of the neck, and in fact on the posterior
the neck, without any effort at union; the | face, corresponded in a remarkable manner with
2cond, absorption of the entire neck and liga- | the last specimen exhibited. The upper part of
pentous uwnion at a later period; and the third, | the thigh-bone of the same subject, from the op-
> illustrate nearly the same amount of absorp- | posite side, was exhibited, and found to be nearly
on as in the other cases, but with bony union. | in a normal condition, with the exception of a
‘he first specimen of fracture was from a white- slight change in the form of the head of the bone,
rasher, who fell from a ladder and injured him- | which muost have taken place at an advanced

oIt in the hip. He was taken to the almshouse,
‘here he died in the course of a few weeks. Dr.

pund, to his surprise, that the neck of the bone
ad completely disappeared, as if it had been cut

ttachment of the head to the shaft of the bone.
The second specimen was recently obtained
tom an almshouse subject, who, in January,

[ the institution, was merely thrown upon the
jjured hip. The attending physician, Dr. Boule-
are, (who reported the case to Dr. March,) diag-
psticated the injury to be fracture within the cap-
lar ligament,

atient on his back for several weeks.
symfortably by holding on to chairs, tables, ete

zarly twenty months after he received the injury,
2 died from an attack of dysentery.

In the third specimen of intra-capsular frac-
res, (in which there appeared to be bony union,)
tere was more of the neck attached to the shaft
: the anterior face of the bone than in either of
1e other specimens, though pesteriorly the rela-
on of the head and shaft appeared nearly the
ne. No history of this specimen could be ob-
sined; it was purchased abroad some years since,
ith other pathological specimens, for the museum
[ the Albany Medical College.

A3

|
l
|
|
|

larch saw the case at the time of the accident, i
nd called it a fracture of the neck of the femur. ' capsular fracture of the neck and trochanter,
n making the post-mortem examination, he|some of which were beantiful examples of that

nt. There was, however, no ligamentous or other |

360, while engaged in sport with other inmates |

period of life, from chronic arthritic inflamma-
tion.
He next exhibited several specimens of extra-

variety called impacted fracture. But one speci-
men seemed to be peculiar in these particulars—
there was little or no distortion ; no shorlening,
no nverston, and but the slightest amonnt of
eversion; without doubt, no crepitus conld have
been detected at the time of the acecident, and
hence a direct diagnosis would have been almost
impossible. He remarked that it was curious to
observe that in those specimens (and he thought
it would be found true in all other extra-capsular
fractures, whether impacted or not) there was no

It was treated by placing the I absorption or shortening of the neck. Whereas
jactured limb unpon a pillow, and confining the | | there was great shortening, and in most instances
In 1114::?I
mrse of a few months he could get about pretty
| the contrary was the case when the fracture was
ith his hands. On the 28th of August, 1861,

almost entire absorption of the neck of the bone,
when the fracture was within the capsule; while

without the capsule. This being the case, would
not the post-mortem condition of the part furnish
complete and satisfactory evidence of the nature
and sitnation of the fracture during life ?

Dr. March sugzested to all present to apply
the test of injecting plaster of Paris in all those
cases of suspected tntra-capsular fractures where
death occurred at a period remote from the re-
ceipt of the injury, that we might ascertain as
conclusively in the pathological, as Dr. Smith had
done in the anatomical specimen, the precise ex-
tent of the attachment of the capsule on the
posterior face of the neck of the bone. He also

PP —
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suggested, as a subject worthy of study, and
needing explanation, why it is that the bony ma-
terial of the neck of the femur was so freely and
50 rapidly absorbed in intra-capsular fracture— |
and by what means it was accomplished, while
the same effect does not follow in other fractures.

Assuming as he did, that in most cases of intra-
capsular fracture of the neck of the femur the
fracture took place near or close to the head of
the bone, and that all of the neck on that por-
tion conpected with the shaft was absorbed ; and
that the capsule recedes as the destructive pro-
cess goes on, o as to be found in due time
attached posteriorly near, or upon the posterior
inter-trochanterie line, as has been shown in the
specimens exhibited by Dir. Smith, he believed
that one of the difficulties in deciding whether a
certain fracture was entirely within the capsule
was satisfactorily removed. This discussion was
caleulated to bring two points prominently before
the medical publie, viz., the rapid absorplion of |
the neck of the bone in intra capsular fractures, |
and the abnormal connection of the posterior |
portion of the coxo-femoral capsule.

The specimen of Dr. Holmes, to which Dr.
Smith had referred, was submitted to the exam-
ination of the Medical Society of the State of
New York, at its session of 1860. Dr. March
wasg of opinion that it was a genuine case of com-
plete intra-capsular fracture, with bony union.

But as some of the members of the society |

geemed to doubt the correctness of this opinion, |

a committee, consisting of Dr. Brinsmade, of |

Troy, Dr. Parker, of Poughkeepsie, and the
speaker, was appointed, to whom the subject
was referred for a critical and thorough examin-
ation, both by maceration and the microscope.
But the committee never obtained possession of
the bone, and reported accordingly at the ses-
sion of 1861, with the request (suggested by Dr.
Holmes) that it be continued, which was done.
But up to this time, the committee have neither
received the specimen nor heard from its pos-
SEES0T.

The doctor, in conclusion, took oceasion to say
something about morbus coxarius. He presented
several specimens of necrosis of the head of the
bone detached from the neck ; one from the living
subject, from whom it worked out spontaneously,
and the patient recovered; and another which
had been found in a post-mortem specimen. In
a third specimen, about one-third of the head of

'at an early period of the disease. This paties

% .
off. A fourth specimen was exhibited, in whigl
an exfoliation of the head of the bone, somewhat
larger than the thumb-nail, was cast off, and ‘
tracted through an incision made into the join
also recovered. These specimens, he thought, |
would go to prove the correctness of his view
presented to the medical public in a puhIia
paper of the Transactions of the American Med
eal Association for the year 1853, on the Patho
ogy of Hip Diseases, and the mechanical mean
suggested to prevent progressive absorption,
will, he said, especially help to prove the efficae
of the treatment of my friend, Dr. Sayre, wh
not only uses extension and counter-extension |
relieve the inflamed and tender parts from pre:
ure, but advocates cutting freely into the hij
joint, under certain circumstances. If natw
feels the necessity and adopts the means, painfl
and tedions though they be, to separate the de
head from the shaft of the bone, Dr. Sayre ¢
do it much more speedily and effectually with h
knife. The effort. he said, that was made a f@
years ago, to bring into disrepute the mechanie
treatment of hip disease, (as suggested by hi
gelf,) and to recommend exercise, and motion
the joint in all stages of the disease, and to
upon constitutional remedies, seems about |
preposterous as would be the treatment of
broken leg without any dressings or means
support, and directing that the individual
affected should move about and take free o
door exereizse.

Stated Meeting, December, 27, 1861,

Dr. A. C. Post remarked as follows :—

“ appreciate highly the laborious and scie
tific investigations, the results of which Dr. Smi
has presented to the Section. I believe
they will lead to important modifications of
views which have been entertained by surgeol
with reference to the important class of injur
to which they relate, But I am not prepar
without further demonstration, to assent to
the conelusions at which he has arrived. 1 ha
no objection to make to either of the first I8
propositions, as stated by Dr. Smith. The fi
proposition seems to me to be founded on
error, or at least on a statement which has @
been demonstrated to be a fact. The statemel
to which I allude is this, viz., that when the cer
femoris has been fractured, and the fragmen
have reunited, and the cervix is found on po
mortem examination ‘to be shorter than
of the opposite side, the absorption, to which

the bone was found dead, but not entirely cust

shortening is due, preceded the union of the



ients. It appears to me more probable that |
2 union. in such cases, takes place in the first
stance, and that the intersititial absorption is
subsequent event. This view would seem to
e supported by the fact that before union has
aken place the fragment connected with the
ad of the bone has a very imperfect supply of
he veins or lymphatics, through whose agency
ne absorption would be likely to oceur,

“In order to demonstrate the truth of Dr
mith's proposition it would be necessary to
esent a series of preparations taken from pa-
ents who had survived intra-capsular fractures
or variable but known periods antecedent to
nion, and to show that there was a progressive
hortening of the neck before the occurrence of
ion. Dr. Smith's sixth proposition seems to me to
pvolve errors, or at least unsustained hypotheses,
pore glaring than that which is objected to in
he fifth Em}u}silinm The language which is
mployed by Dr. Bmith, in the sixth proposition,
2ems to convey the idea that the main obstacle
b bony union, in intra-capsular fracture, is to be
und in the condition of the fragment connected
ith the shaft of the bone; and that when the
ortion of the neck between the fracture and the
haft has been absorbed, the obstacle to bony
Inion is thns removed. Now, I conceive the
rincipal obstacles to bony union in intra-capsu-
ar fractures to be found in the condition of the

e conveyed to it by the lizamentum teres, does
ot receive sufficient nouvrishment to secure its
mion by bone with the other fragment. The
eventh proposition seems to be founded on the
ame errors or unsustained hypothezes which are
ontained in the fifth and sixth. The first sen-
ence in this proposition requireg to be qualified
y confining the statement to intra-capsular
Factures, as it has not been demonstrated that
here is ordinarily any shortening of the cervix
emoris following extra-capsular fractures. The
ighth propesition is founded on the same error
ir unsustained hypothesis as the three preceding
ines, viz., that the shortening of the neck by
bsorption precedes the union of the fragments
¢ bony or fibrous tissue. From the similarity
the appearances of certain eases of fractured
ervix in which union has taken place, and in
shich a large portion of the cervix has been
bsorbed, to certain cases of disease in which
hortening has occurred without fracture, it
ight be inferred that probably the union of the
agments has preceded the absorption of the |
rvix.

agment connected with the head, which, having |
o supply of blood-vessels, except thoze which

“The principal interest which attaches to Dr.

smith's report appears to me to be the demon- |
itration that there is a considerable diversity in |
he extent of the portion of the cervix femoris |
which is included within the capsule in different |
mbjects; and that the portions included within |
e capsules are equal on the two sides of the |
jame subject. He has also demonstrated that |
where is a considerable portion of the cervix in- |
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tervening between the insertion of the capsule

and the intertrochanteric linez. From these
facts which have thus been demonstrated, it may
fairly be inferred that it will ordinarily be im-
possible to determine, during life, whether or not
fracture is entirely within the capsule And in
old cases where absorption has taken place, and
the capsule has shifted its position, it may be
impossible, even by a post-mortem examination,
to determine positively whether the fracture was
originally within the capsule.

“I propose. therefore, to make a new classifi-
cation of fractures of the cervix femoris, dividing
them into two classes. viz., fractures between the
caput femoris and the inter-trochanteric lines,
and fractures at the inter-trochanteric lines ex-
tending more or less into the shaft of the bone.
I propose to call the fractures of the first class
indra-cervical ; and those of the =econd class,
exira cervieal. I think that these two classes of
fractures will be found to correspond very nearly
with those which have hitherto been deseribed as
intra-capsular and exira-capsular. They are
somewhat distinet in the signs by which they
are characterized during life, and are strikingly
dissimilar in their appearances, as diselosed by
examination after death. I submit the following
propositions :—

“1st. Intra-cervical fractures are usmally in-
cluded within the capsular ligament. being near
the head of the bone, and often involving a por-
tion of it.

“2d. Intra-cervical fractores are attended with
a shortening of the limb, which, in recent cases,
rarely, if ever, exceeds an inch.

“3d. Inintra-cervical fractures bony union very
rarely occurs. When bony union fails, there is
sometimes ligamentous union, and sometimes the
fragments remain entirely detached from each
other.

“4th. In intra-cervical fractures, whether bony
union takes place or not, the cervix femoris be-
comes greatly shortened by interstitial absorption,
and, after the lapse of zeveral weeks or months,
the limb may be shortened to the extent of two
inches or more.

“5th. In intra-cervienl fractures, as the neck
of the boune is shortened by absorption, the cap-
sule ghifts its pogition, so that in some cases it ulti-
mately becomes attached to the shaft of the bone.

“6th. In extra-cervical fractures, the cervix
femoris is driven into the spongy structure at the
junetion of the trochanters with the shaft of the
bone; and if the fracture be the result of a
moderate amount of force, the upper fragment
will be impaeted into the lower. The shortening
in such cases varies, according to Robert W,
Smith, from a quarter of an inch to an inch and
a half.

“Tth. When an extra-cervical fracture is pro-
dueed by a greater amount of force, the impaction
is reiieved by the splitting off of the trochanters,
and the fragments acquire a considerable degree
of mobility. In such cases, the shortening varies
from one inch to two and a half inches.
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‘“gth. In extra-cervical fractures, bony union

may generally be expected, if the patient be not | vains supplied to the fi
e T ppht o the femoral fragment of

infirm, or of very advanced age.
the trochanters with the shaft of the bone takes
place at an earlier period than the union of the
neck with the shaft,
bony matter is apt to take place at the junction
of the trochanter with the shaft of the bone.

“9th. There is not usually any remarkable
shortening of the cervix femoris after extra-
cervical fractures,”

The Society then, on motion, adjourned.

Stated Meeting, January 24, 1862,

Dr. George K. Smith, in replying to the re-
marks made at a previous meeting by Prof. Post,
commenced by quoting the following from that
gentleman :—

“The fifth proposition seems to me to be
founded on an error, or at least on a statement
which has not been demonstrated to be a fact.
The statement to which I allude is this: when
the cervix femoris has been fractured, and the
fragments have reunited, and the cervix is found
on post-mortem examination to be shorter than
that of the opposite side, the absorption to which
the shortening is due preceded the upion of the
fragments. It appears to me more probable that
the union in such cases takes place in the first
instance, and that the interstitial absorption is a
subsequent event. This view would seem to be
supported by the fact that before union has
taken place the fragment connected with the

the veins or lymphatics through whose agency
the absorption would be likely to oceur.”

It is very true that the fragment of the neck
attached to the head of the bone is, to a great
degree, deprived of its arteries and veins by the
accident. If the force of the blow producing
the fracture be sufficient to rupture the cervical
ligament, and separate the fragments, the upper
fragment is then supplied with blood by one, and
in some cases two small arteries, which pass
through the lignmentum teres to the head of the
bone. The elements of nutrition being thus im-
perfectly supplied to this fragment, we infer that
it will be absorbed with greater rapidity than the

femoral fragment, which, after the fracture, has |
an abundant supply of blood. This will certainly | in the bony tissue, we are by no means at liberty
be the case, provided that each fragment of the |on that account to deny that they really existy

. neck has a sufficient number of veins and lym-

g T - T

phaties to accomplish its absorption. I have often
examined that branch of the obturator vein
which returns the blood from the head of the
bone, and have usually found it about the size of
a crow's quill; and while it is admitted that this

An exuberant growth of  entagonistic force of an abundant nutrition.

| long, threadlike, transparent tubes of difficult

. | into them.
head of the bone has a very imperfect supply of |

| iz quite unequal to the number and caliber of the

'neck, it must be remembered that absorption

| through this channel 45 not held in check by the

| Prof. Post assumes, as a fact, that “before
| nnion takes place the head of the bone has alse
'a very imperfect supply of lymphatics, through

| whose agency the absorption would be likely to
| oceur.” It appears that the minute distribution
| of the lymphatic system is yet imperfectly unde
‘stood by anatomists. Some authors state that
| bone tissue is not supplied with lymphatic ves:
' sels, while others claim that it is. Cruveilhies
states that H

“ Lymphatic vessels have not yet been
tually demonstrated in the bony tissue but it
is probable that they really exist there; at
least the process of mnutrition in bones and
certain morbid phenomena which they present’
lead to the beliel of their existence.”® *Cruik:
shank, Scemmering. and Bonamy have sue-
ceeded in tracing them into the interior of thes
bones.”f * Lymphatic vessels are found in most
tissues and organs which receive blood, but hn'
not been detected in the substance of the brain
and spinal cord, in the eyeball and labyrinth, nop’
|ﬂIE placenta and its membranes. The principal
 lymphatic vessels are more numerous than -:!.
 arteries and veins, but very much finer. They are

tection, unless some eolored substance is injected
The mode in which the lymphatics
commence has been imperfectly ascertained, in
consequence of the extreme tennity and trans.
parency of the vessels and the impossibility o
injecting colored liquids in a direction opposed
to the opening of the many valves which oceupy
the larger branches. For the most part they
aplpe-.]r to originate in close capillary nets, inter
callated with the sangniferous capillaries, bub
having no communication with them”} * Thes
lymphatics are found in nearly every texture and
organ of the body, with the exception of the sub-
stance of the brain and spinal cord, the eyeba
cartilage, tendon, membranes of the ovam, the

| placenta, and umbilical cord, Their existence in

the substance of booe is doubtful.”'d "

If, from the conflicting statements of authors
concerning this subject, we are led to believe thaty

Iymphatic vessels have not yet been discovered

for this summary method of disposing of the
question would exclude further investigation,
which might lead to their discovery.

* Cruveilhier's Anatomy, p. 14

Leidy's Anntomy, p. 4258

Pancoast's Wistar, vol. i, p. 207,
Gray"s Anstomy, p. FET
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| | Dismissing this point, we notice that Cruveil-
| lhier states that synovial membranes are abund-
‘antly supplied with lymphatic vessels, thus: the |
'origin of the lymphatics can be shown only

t_

nes, the skin, the serous and synovial mcm.i

es, and the lining membranes of arteries and |

ins. All the lymphatics arise by a net-work of

uch tenunity that when injected with mercury

whole surface appears changed into a metal-

lie layer. The synovial membranes may be in- |

iected with the greatest facility, either near the |

. partilages where they are more tense than in |

‘other parts, or upon the ligaments to which they
dhere, *

If synovial membranes are thus abandantly sup-

. 1 with lymphatics, it can hardly be doubted

i

hat there are lymphatic vessels in the ligamen-
flam teres which may become active agents of |
bgorption alter fracture of the neck of the
emur; since the ligamentum teres is enveloped
hroughout its extent by synovial membrane,
I Gray states that “the deep lymphatics accom-
« pany the deep arteries,” and that “the Iymphat-
w8 of any part or organ exceed in number the
@ ¥eins, but in size they are much smaller.”
% If now the lymphatics originate in accordance
(Uith Leidy's opinion, “in close capillary nets,
| Itema.llu.ted with the sanguiferous capillaries,”
4ind pass in a direction from without inward, ae-
‘Slompanying the arteries, we can see no good
eason why that branch of the obturator artery |
i _J;.i-::h supplies the head of the bohe with blood
yithould form an exception to the rule. With our
tresent imperfect knowledge concerning the ori-
{in and distribution of the lymphaties, it appears
% b me that the statement of Prof. Post, that |
#tbefore union takes place the head of the bone
“fas a very imperfect supply of the veins or
. \'_phatins throngh whose agency the absorption
ould be likely to occur,” is a statement which
:|-'- nires further anatomical investigation before
[ 'g'an be admitted as a fact.
13

Whatever the agency may be by which the
e 13 accomplished, absorption of the head
Ir neck of the bone does actually occur, with-
| apparent attempt at union of the frag-
jents; and the rapidity of the absorption is
\ Dinelimes so great that nearly the whole of the

eck has been known to be removed in less time
L han s required for bony union of this fracture.

4

——

pon free surfaces, such as the mucous mem- |

‘ which

87

“The superior fragment of the broken cervix
unsually disn]])peara to the level of the brim of
the acetabulum, either in conseqnence of the

| action of the absorbent vessels, or by the friction

of the broken surfaces, or perhaps it is due to a
combination of both these causes. The absorp-
tion, however, sometimes extends much further:
I have seen half of the globular head of the bone
thus removed, and a case has been recorded in
the head of the bone was completely ab-
gorbed. * * * * TIn gld cases the femoral
fragment is likewise absorbed to a greater or less
extent; sometimes it disappears entirely to ifs
base, and the portion of the shaft from which, in
its normal state, it springs, presents a smooth
and even surface, limited by the trochanters and
their connecting lines. * * * The absorption
of the lower fragment iz sometimes effected with
extraordinary rapidity; in case No. 9, the short-
ening of the limb, which immediately followed
the receipt of the injury, was only a quarter of
an inch, but after the expiration of six weeks it
amounted to one inch and a half; and in case
No. 12, the removal of the greater part of the
neck of the bone was accomplished in less than a
month."#*

Here we see the effect, and from the effect we
infer the canse which produced it; for, although
we may be unable to trace the immediate con.
nection of cause and effect, we know that nature
never accomplishes any purpose withont employ-
ing means which are adequate to the ends pro-
duced. If after fracture of the neck the whole
head be removed by absgrption, without any

attempt at union of the fragments, we are forced

to conclude that the supply of veins and lymphat-
ics to the head of the bone is sufficient to pro-
duce this result, since it is through the agency of
these vessels that absorption occurs, and we can
therefore see no physiological necessity for the
absorption of the neck to be preceded by bony
union of the fragments. I would not, under any
circumstances, knowingly put a wrong construe-
tion upon the language of any surgeon, but, if I
correctly understand the following proposition of
Prof. Post, it does not seem to me to be strietly
in harmony with his criticism of my fifth propo-
sition :—

“In intra-cervical fractures, whether bony
union takes place or not, the cervix femoris
becomes greatly shortened by insterstitial ab-
gorption, and, after the lapse of several weeks or

months, the limb may be shortened to the extent
of two inches or more.”

Prof. Post states that in order to demonstrate
the truth of my fifth proposition it would be
necessary to present a series of preparations

s :—

* Craveilhior's Anatomy, p. 612,

=

* Bmlth on Fractures, p. 42



38

taken from patients who had survived intra-cap-
sular fractures for variable but known periods
antecedent to union, and to show that there was
a progressive shortening of the neck before the
occurrence of union.” It appears to me that it

would be almost impossible to obtain such a| | age, who died a little more than a vear al'te,r

geries of preparations, since they must be 'pm-

cured immediately after union, else Prof. Post | )
would claim that this shortening of the neck by | you will observe that all of that portion of
' neck attached to the head of the bone has bee

absorption did not occur till after the fragments
were united. They cannot be obtained till after
the death of the patient, and it will seldom hap-
pen that a patient, whose vital powers are suffi-
cient to secure booy union of a fracture of the neck
of the femur, will die immediately after union has
occurred.  Again, if it were possible to procure
such a series of preparations, they would not be
likely to illustrate ““a progressive absorption of
the neck,” since the whole of the neck is, in some
cases, removed in a few weeks or months, while
in other cases as many years will transpire with
a portion of the neck still remaining. The fol-
lowing extract, from Mr. Howship’s report of
“eazes of fracture of the neck of the femur,'*
will exhibit this fact :—

“1. Age seventy-six; lived three weeks after
the fracture; neck shortened half an inech; no
union. 2. Age seventy-five; lived two months
after the fracture; neck shortened three-quarters
of an inch; slight fibrous union. 3. Age seventy.
eight; lived five months after the fracture; neck
still undergoing absorption. 4. Age sixty-six;
lived five months after the fracture: the neck

completely removed by abzorption; firm fibrous
union. 5. Age seventy-nine;

attempt at union. 6. Age seventy-nive; lived

twenty-two months after the fracture; neck en-

tirely gone; no union. 7. Age seventy; lived eight
ears after the fracture; neck nearly absorbed ;
rm fibrous union. 8. Age fifty; lived fourteen
ears after the fracture; neck about half removed
y absorption; the fragments not united.”

In the last case the patient was not as old by
many years as either of the patients mentioned
in the preceding cases, and this fact would sug-
gegt a more abundant nutrition of the fragments,
which accounts, to a great degree, for the slower
progress of their abzorption. Since the last meet-
ing of the Section I received a letter from Dr.
Asa Horr, of Dubuque, Towa, informing me that

he had lately obtained a specimen of fracture of |

the neck of the femur. He gave a briel history
of the case, with a description of the specimen,

————

* Medico-Chirurgical Review, (New Series,) vol. xxiv. p. 102

- tion will result in disunion long before the whe
lived ten months |

after the fracture; neck nearly absorbed, with no |

and said, that, if T should “regard the specimen
as of any value to science,” he would forward if
to me on receipt of my reply. Through his ki
ness I am enabled to exhibit the specimen thig
evening. It is from a patient fifty-eight yearsol

occurrence of the fractare. The fragments were
not united. 1 have macerated the specimen, ang

removed by absorption, while a portion of th
neck, about half an inch in length, still
attached to the shaft, The specimen is interest
ing as a further illustration of the fact tha
absorption after fracture of the neck does ng
proceed with any regularity, a given distance in
given length of time, but generally progresse
with greatest rapidity in patients who suffer frog
this fracture at an advanced period of life, whe
the elements of nutrition are very imperfectl
supplied. I
It appears to me that the opinion of Profess
Post, that * the dnion takes place in the first i) 1'I
stance, and that the interstitial absorption 8
subsequent event,” is an opinion which necessy;
rily involves the disastrous consequence of di
union of the fragments, as one of the resultssf
such absorption, since parts newly formed an
more readily attacked by absorption than th '. h
of longer standing; and we must, therefore, "i b
pect that the callus by which the fragments wi
united will be first attacked, and that its absol T
| of the neck shall have been removed. The
lowing is interesting as an illustration of -5_i
point : Tk
“ The callus is gubject to soffening. disinte " -
tion, and absorption, if not also to the fatty
generation. * * * Occasionally the a.bs:}rp
can be distinctl traﬁud to the inordinate use
mercury, carrie lprnl"use salivation; or 1t m
be owing to a syphilitic taint of the aystem
cially when this affection has reached its thi
stage, in which the bones and periostenm aré
constantly and often so seriously involved.
the most common cause, crhapa of all, i
impoverished and dstasedp gtate of the
from the use of improper food, and especidl
from the want of a sufficient guantity of fre
vegetables and subacid fruits. The infi =|‘_
of |l| health arising from this canse upon &
condition of the callus was strikingly exemplif¥
in Lord Anson's voyage to the Pacific Ocean,
which many of the crew suffered severely fre
scurvy. It was noticed that those who had fi
merly had fractures were attacked with absor
tion of the callus, speedily terminating in d
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| nion of the ends of the broken bone. Cicatrices, | and Professor Parker's specimen illustrates the
hether the result of the healing of wounds or | same point. These specimens represent, without
[ ulcers, experienced a similar fate, the parts doubt, one or the other of two conditions ; there

eaking out into open sores, remarkably pale, ; ;
uguid,g flabby, undpdiiﬁcult of cure, gitﬁﬂur  has been either bony union of a fracture partly

Tects are occasionally observed to follow attacks | within and partly without the capsule, in which
tj-]:huid fever and anemic states of the sys-| the shortening was mainly at the expense of the
» however engendered.”* fragment attached to the head; or bony union of
Professor Post further states :— the fracture which occurred entirely within the
“The sixth proposition seems to me to involve | capsule, in which union did not take place until
ors, or at least uqsus!.uine:] ]Jg,*pcrth:escs, more | ahsorption had reached a point which was exter-
aring than that which is objected to in the fifth | . 5 4pe jnsertion of the capsule on the posterior

iti ich 1 loyed | e :
3 Tﬁé’lﬂ{h 'il;‘-‘h?ﬁhfléig:'igEpgggcs?tifasn c;:g;g ?m surface of the neck ; and it is impossible to deter-

nvey the idea that the main obstacle to bony | mine the class to which either of the given speci-
lon in intra-capsular fracture is to be found in | mens may belong. The posterior insertion of the
2 condition of the fragment connected with the capsnle is usually near the middle of the neck,

joft of the bone, and that when the portioR o' and a transverse fracture a little external to this

en absorbed, the obstacle to bony union is thus | point will be within the capsule on the anterior
moved."” i gurface of the neck, and without the capsule on
I confess that T am unable to see how the | its posterior surface. It is plainly indicated in
ove inference can fairly be drawn from the lap- | the sixth proposition that such a fracture is, under -
hage used. The following is the sixth proposi- | favorable circumstances, sometimes united by s
bu: Under favorable circumstances, fractures | bone; also that a fracture at any point between

| the neck of the femur external to the capsule | this line and the shaft of the bone is united in
like manner, and we are at a loss, therefore, to

determine how it is that—

“The language which is employed in the sixth
proposifion seems to convey the idea that the
main obstacle to bony union in intra-capsular
fracture is to be found in the condition of the
fragment connected with the shaft of the bone,
and that when the portion of the neck between
the fracture and the shaft has been absorbed, the
obstacle to bony union is thus removed.”

hite readily by bone; so also do fractures which
e partly within and partly without the capsule,
d it iz highly probable that fractures within the
psule, which are followed by absorption, are
metimes united by bone, after the process of
sorption has reached a point external to the
mal capsule where bony material is supplied ;
it this, if it ever does occur, can never be
loven ; for, if the line of union be partly without
2 normal capsule, it is impossible to determine
t the fracture was entirely within it, and we

- =

ipsular fracture has oceurred, until a specimen
fpresented in which the line of union is found to
| entirely included by the normal capsule.

It is well known that bony union is of frequent
rrence in fractures external to the capsular
ament ; but it appears to me that we are yet
thout positive proof that bony union has ever
ten place entirely within the normal capsule.
nmerous specimens have been exhibited as
nstrations of such union; but in the great ma-
bity of these specimens the line of union is
ind to be within the capsule on the anterior

“its posterior surface, with a portion of the
:k still remaining attached to the shaft. Pro-

* Gross's Bystem of Surgery, Ist edition, vol. ii. p. 145

ssor Mussey's cases are examples of this kind, |

FProfessor Post states :—

“I conceive the principal obstacles to bony
union in intra-capsular fractures to be found in
the condition of the fragment connected with the
head, which, having no supply of blood-vessels
except those which are conveyed to it by the liga-
mentnm teres, does not receive sufficient nourish-
ment to secure its union by bone with the other
fragment.”

Many reasons have been given for the constant
failure of bony union within the capsule; but it
appears to me that none have been given which
are altogether satisfactory. It is true that there
13 a want of due nutrition of the fragments in
patients who meet with this fracture at an ad-
vanced period of life ; but we find the same failure
to unite within the capsule, if a patient is the
subject of this fracture in youth or middle age.
In old age the function of nutrition is but imper-
feetly performed, and the weight of the body is, in
consequence, gradually diminished by absorption,

| each of the different tissues being more or less
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affected by the slow decay; and it has been no-
ticed that, for some reason which has not yet been
fully explained, the neck of the femur is more
seriously affected by this process than other parts
of the skeleton. In this fact we see the reason
why a fracture of the neck of the femur which
is the result of a severe injury, and is of the
rarest occurrence in youth, is frequently met with
in old age, and often as the result of a most tri-
vial injury. This atrophy or absorption of the
neck is, then, the exciting cause of the fracture,
and its progress, after the fracture, is seldom, if
ever, arrested until a great part or even the whole
of the neck has been removed. Malgaigne holds
that the destructive absorption of the neck,
which follows a fracture within the capsule, is
incompatible with bony union. After a careful
review of the reporis of post-mortem exami-
nations of fractures within the capsule, it ap-
pears to me that the materials provided by
nature for the uniting callus in this situation are
in many cases entirely removed by absorption,
leaving no appearance of an attempt at union;
and that in those cases in which the callus is not
thus removed, it is arrested in its development,
forming, in some instances, a kind of semi-carti-
laginous material, rounding off the extremities of
the fragments, and in others, a firm fibrous union
which does not become fully developed into bone.
Sir Astley Cooper states that, in recent cases,
the capsule is found to be distended with a mix-
ture of serum, synovial fluid, and blood, which—

“Is produced by the inflammatory process, and
becomes absorbed when the irritation in the part
subsides. 1 do not know the exact period at
which this change takes place, but | have seen it
in the recent state of the injury.”*

With regard to the new classification of frac-
tures of the neck proposed by Profezsor Post, it
geems to me that it will render the “vexed ques-
tion of osseous union within the capsule” more
diflicult of solution than it will be with the classi-
fication now in use. He proposes—

“To make a new classification of fractures of
the cervix femoris, dividing them into two classes,
viz.: fractures between the caput femoris and the
inter-trochanteric lines, and fractures at the inter-
trochanteric lines extending more or less into the
shaft of the bone. I propose to call the fractures
of the first class infra-cervical, and those of the
second cluss extra-cervical. I think that these

two classes of fractures will be found to corre-
spond very nearly with those which have hitherto

—

* Conper on Dislecations and Fractures of the Joints, p. 146,

| been described as intra-capsular and extra-cape
sular.” 3

He divides “fractures of the cerviz into t
classes ;" but the class of intra-cervical fractun
representing fractures at any point between the
head of the bone and the inter-trochanteric lineg
includes all possible fractures of the cervix, and
hence his extra-cervical fractures cannot proper
be spoken of as fractures of the cervix, and
not, therefore, correspond in any degree with fis
tures hitherto described as extra-capsular, in whi
the line of fracture traverses the portion of §
cervix included between the insertion of the g
sule and the inter-trochanteric lines. The great
objection to the classification is found in the fg
that an infra-cervical fracture, which Profes
Post thinks will be found to correspond ve
nearly with an ¢ntra-capsular fracture, may
cither an #néra-capsular fracture, an exira-co
| sulaer [racture, or a fracture partly within
partly without the capsule. This fact is impo
ant when we consider that these several fractu
included under the name of fntra-cervical dif
widely from each other, bony union being of |
quent occurrence in a fracture external to {
capsule, occasionally seen in a fracture par
within and partly without the capsule, while
has not yet been satisfactorily demonstrated
bony union has ever occurred entirely within |
capsule. It is highly important, both in a sei
tific and a medico-legal point of view, to kn
whether we can ever expeect bony union of
fracture entirely within the capsule. If not,
surgeon who faithfully performs his duty, 4
fails to secure bony union of this fracture, ¢
summon to his defense, when unjustly arraign
for malpractice, the scientific fact that a fract
within the capsule is never united by bo
Professor Post states that “in intra-cervi
fractures bony union very rarely occurs,” and
tells us that an intra-cervical fracture w
found to correspond very nearly with an inf
capsular fracture, If from this we are to unde

requires us to admit as a_fact that which surgee
have labored for fifty or a hundred years, s
failed to prove. 1 do not deny the possibility
bony union within the capsule, but simply thi
that the evidence lurnished in prool of 8
union is not safficient to establish it as a
and that further investigation is needed in
direction.
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Dr. W. R. Doxacue spoke as follows :— | of the neck in extra-capsular fracture. The line
Mr. Chairman ;—The eight conclusions of Dr. | of fracture, to bring it into this class, must cross
imith’s paper on fractures of the cervix femoris | the posterior aspect of the neck, oufside of the
ire before us for discussion. With the first four | inzertion of the normal capsule info that face,
| fully agree. and I am happy to have an oppor- | (which is usually about midway.) "The synovial
nnity oFexpressing my appreciation of the obli- | membrane, gnided by the still attached posterior
ation nnder which he has placed us all, by set- | insertion of the capsule, covers the fragment of
ing, after great and laborious research, points | the cervix connected with the head of the bone.
hout which anatomists have so long differed. | This fragment is also covered by the * cervical
To the fifth and sixth propositions I eannot | ligament,” which is continuous with the general
o fully subscribe. T quote the fifth: “The line | capsule along the line of its posterior insertion to
f union in a given specimen of fracture of the | the neck. By these two structures the nutritive
pek of the femur cannot be said to indicate the | wanis of this fragment are supplied, and it is
xact position of the line of fracture, if the neck | placed beyond the probabilities of absorption. It
affered loss by absorption before union occurred ; | must also be remembered, in this connection, that
nce it is impossible to determine that the loss ﬂi‘l the absorbing powers of the head are feeble. The
cture was entirely at the expense of either | best histologists, Killiker, Bowman, Morel, ete.,
agment of the neck.” ! have never been able to detect lymphatics in bone.
| In the negative of thizs I would argue that a  We have, then, no right to claim their aid. We
secimen, (and the existence of such is undis- | are shut up to the veins as the only known ab-
nfed,) in which the neck has been removed by sorbent agents ¢nn bone. Could that small, soli-
psorption, and the head is closely united to the | tary vein that runs back in the ligamentum teres
naft, proves that the line of fracture was infra- cause the disappearance of nearly an entire femo-
ipsular. ral neck? I wonld not deny it some absorbing
n such a case the fracture must have heen | power. It is well known that in intra-capsular
gtra-capsnlar; partly within and partly without | fractures, that small portion of the broken neck,
be capsule; or intra-capsular. It counld not | which remains attached to the head, often disap-
ave been extra-capsular, for (1st) in the numer- | pears up to the level of the margin of the aceta-
s cases of this variety that have been recorded | bulum, and in very rare instances the entire head
ith illustrations, (R. W. Smith on Fractures, | has disappeared ; but in these cases the synovial
c.,) the neck is exhibited as retaining nearly its | membrane and “ cervical ligament” covering the
11 original length. This is what we slmuldy ex- | portion thus absorbed were cut off by the direc-
bet. Though the vessels are severed which pass | tion and completeness of the fracture from con-
0 it from the continuous shaft, vet there still re- | tinuity with the distal parts of those membranes
ain sufficient sources of blood supply to main- | which alone could supply their vessels. Hence
in, in the great majority of cases, its integrity. [they added nothing to nutrition. In this fracture
ie capsular ligament, commencing at the mar- | (partly within and partly without the capsule) the
n of the acetabulum, sweeps outward to its | reverseistrue. 'Toquote Dr. G. K. Smith's words,
sertion, from which irregular line some of its | “absorption is held in eheck by the antagonistic
teper fibres are reflected upon the neck as far | force of an abundant nutrition.”

| the edge of its articular face, forming a true | But Dr. Smith argnes that “there are lym-
briosteum to the neck, designated by Dr, R. | phatic vessels in the synovial membrane covering
. Smith as its “cervical lignment.” 'T'he syno- | the ligamentum {eres, which may become active
al membrane lines the interpal face of the cap- | agents of absorption.” It is true that the liga-
lle, and is reflected upward on the “cervical liga- | mentum teres is covered by a reflection of the
ent,” as far as the head of the bone. Thus the | synovial membrane ; but it is equally true that
'ments of nutrition are sopplied to the neck, | the articular face of the head of the femur is not
d it retains its form. 2d. « Extrmca sular frac-  so covered. Itisnow anadmitied fact of anatomy
¢ is accompanied by fracture with displace- | that the synovial membrane does not extend over
ant of one or both trochanters,” (R. W. Smith, | the cartilaginous, articular surfaces. What could
algaigne.) If the specimen above quoted had | the lymphatics, then, of the synovial membrane,
en an extra-capsular fracture, it should present | folded around the ligamentum teres, do, being
idences of the associated injury, but none are | obliged to act from a distance upon a head and
be seen. peck from which they are separated by a thick
Could such a specimen have been the result | plate of articular cartilage ?

a fracture partly within and partly without the | Again, in order that lymphatic vessels may
psule ? 1 cannot recall any cases in which this | abzorb effete atoms, they must be in immediate
ecial variety has been carefully described from | contact with such atoms—they must be énfer-
st-mortem examination. Its existence seems to | stitial. Lymphatics of the synovial membrane,
ve been assumed as an anatomical possibility | then, can only absorb elements of the tissue in
ther than proved by either distinctive symptoms | which they are imbedded. They could not even
autopsy. Insuch afracture we may assumethat | absorb the component elements of the ligamen-
part of the neck would remain connected | tum teres which they envelop. If this power
th the head of the bone, and that its condi- | be claimed for the lymphatics of the synovial
i nfinutrition would be analogous to those | membrane that covers the fragment of the neck,
A

¢
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still attached to the head, the same reply may
be made, viz., that Leing on the surface and not
permeating the bone, their absorbent power can-
not extend to the hone. This difficulty is still
further inereased by the interposition between
them and the bone of the “cervical ligament.”
Moreover, the fact already enforced, that in
extra-capsular fracture the neck, by the nutritive
power of the *“cervical ligament” and the synovial
membrane, retains most of its length, shows that
their office is nutritive and not abzorbent. In the
fracture partly within and partly without the cap-
gule, these two structures are equally in contact
with that portion of the neck joined to the head,
and contribute to its integrity rather than its re-
moval.

The specimen, then, which we took as a text
cannot have been a fracture partly within and
partly withount the capsule; we have seen that it
was not extra-capsular; it must have been intra-
capsular. May we not, then, sobstitute Dr.
=mith's fifth proposition, by asserting that a line
of union of a head immediately to the shaft
proves an infra-capsular fracture?

It remains now to explain how, in such speei-
mens of united intra-capsular fracture, the neck
was removed. Unless the line of fracture were
close to the head, of course the neck would be
divided between the head and the shaft, each of
which conld remove its portion. Post-morfem
examinalion has established the fact of the re-
moval of the neck in cases of infra-capsular frac-
ture. Dr. R.W.Smith says: “The superior frag-
ment of the cervix usually dizsappears to the level
of the brim of the acetabulum. 1In old cases the
femoral fragment is likewise absorbed to a greater
or less extent. The absorption of the lower frag-
ment is sometimes effected with extraordinary
rapidity.”

The vein of the ligamentum teres could re-
move the proximal fragment of the neck, its nutri-
tion being now enfeebled by the ru ];tu re along the
ling of fracture of the “cervical ligament” and
synovial membrane. (It may be stated in pass-
ing, that to put the fragments in the proper rela-
tions for bony union, it is not necessary that the
Eruxima’l fragment of the neck disappear. If the

ead alone, or with a piece of neck still attached,
comes into contact with extra-capsular parts, the
conditions are fulfilled.)

The abundant veins of the shaft conld readily
remove the distal part of the neck. But it may
be said that in intra-capsular fracture, the outer
insertion of the capsule is still attached to the
femoral fragment of the neck, and is reflected on
it as a periosteum, and guides also to it the syno-
vial membrane, which, by their nutritive supplies,
will prevent its absorption. 'This view seems at
first plausible; but let us look at the exact condi-
tion of the arteries going to this fragment of the
neck. They run into it from the shaft and from the
“gervical ligament.” They run toward the head.
Suddenly, by fracture, every one of them is torn
across. They are now in the condition of arteries
in a stamp—that is, they are closed at their ends

]
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—and thus a back flow in the current is produced.
Iz it any wonder that the nutrition of a part
should be impaired that depends on streams of
blood that lie aimost stagnant in the cul-de-saes
of the torn arteries? To maintain nutrition you
must have a continuons current; blood ever
changing. The onward impulse of the blood i
these torn arteries is checked. Each of them ig
|in a state analogous to that of the proximal end
| of an artery after the application of a ligature
It is well known that no blood circulates in it &
far back as the first collateral branch; and, o
the other hand, the current of the veins (whig
are the absorbents in bone) is foward the shaft
The return of the blood in this direction is uni
peded, and it carries along in its flow atoms of
the femoral fragment of the neck that have b
come digintegrated by reason of impaired nub
tion. ,

The condition of the arteries is far differes
in the part of the neck attached to the head|
extra-capsular fracture, and in that form par
within and partly without the capsule. ‘I
arteries are derived from the same periosteum o
“eervical ligament ;" but the periosteum coveri
the proximal fragment of the neck in these ts
forms of fracture is continuous outwardly wit
the general capsule, and inwardly it sweeps ovi
the fragment up to the head without interraj
tion. J¢ s not forn across, and thus the arterigs
sent by it into the bone run along in their norm
course toward the head, and terminate in
natural anastomoses; thus giving to the blog
Sfree circust, which is the essential condition |
full nutrition.

The sixth propoesition of Dr. Smith is as §
lows: * Under favorable circumstances fractu
of the neck of the femur, external to the caps
lar ligament, unite readily by bone; so, also, do
fractures which are partly within and park
withont the capsule; and it is highly probal
that fractures within the capsule, which are fi
lowed by absorption, are sometimes m:ili'eﬂ-.
bone after the process of absorption has reached
a point external to the normal mpml_le,_w
bhony material is supplied; but this, if it es
does occur, can never be proven: for if the k
of union be partly without the normal capsuley
is impossible to determine that the fracture W 1
entirely within it, and we can never be positife
that bony union of intra-capsular -fracture has
occurred till a specimen is presented in whil
the line of union is found to be eutir_el; include
by the normal capsule.” In opposition to he
statement that it can never be proven thats
fracture within the capsule is ever united by
after the process of absorption has reack
point external to the nur:qa'l ca u!u.” Ih
attempted to show that a line of union outs
of the capsule proves an intra-capsular frac
which has united by bone. If this be true,
test that Dr. Smith proposes, requiring a
union entirely “included by the normal caps
to prove bony union of intra-capsular fracture,
cannot be admitted. If the view I have presente




correct, bony union of infra-capsular frac-
¢ has been proved by specimens in which the
1e of union s I;:w.ﬂy or enfirely without the
psule. I think it 18 such specimens which
jadow forth the truth in this much-disputed
estion. That an intra-capsular fracture, weth
paction, might form an intra-capsular line of
oy union, seems possible, but the fact has
ver been demonstrated. Under any other cir-
mstances than those of impaction the difficul-
8 in the way of bony union within the line of
2 pormal capsule seem insuperable.

ay we not, then, assert as the true statement
this matter, that infra-capsularfracture of the

ssibility

(L
atn 50 unite when the inner fragment has, by
sorplion of the femoral part of the neck, been
owed to come wholly or partly in contact with
part of the femur which s extra-capsular,
d ﬂjf?r this reason affords abundant bony ma-
hen such a change in the relation of the
bgments has occurred, the analogy between
eir pozition and that of the fragments in frac-
¢ of the anatomical neck of the humerus be-
mes striking. In this latter form of fracture,
en there is impaction, bony union almost
vays occurs; and even when there is no im-
tion, bony union is frequently the result.®
'he reparation of the injury is accomplished
ucipﬂ.lll}; by the lower fragment, which throws
it matter in great profusion.”t The power of
pducing reparative material is as great in the
noral shaft as in the humeral, and the relations
the fragments being now identical in the two
ms of fracture, why should not bony union
ur in one as it is known to do in the other?
n conclusion, it may be stated that if the
sitions taken have been sustained, all criticisms
specimens, auch as the sixth of Dr, B W,
and second of Professor Mussey, and
of like character, (admitted to be cases of
fracture,) that are based upon the fact
at “the line of union is external to the normal
osule,” fall fo the ground, and these specimens
Il exist as proofs of the bony union of intra-
psular fracture.

Stated Meeting, February 28th, 1862,

_n. A. C. Post remarked as follows :—

fr. Chairman:—I rise for the purpose of
plaining certain remarks which I made at a
pvions meeting with reference to Dr. Smith’s
per on fractures of the cervix femoris, and

h Dr. Smith seems to have misapprehended.
the remarks which Dr, 8. made at the meeting
the Section in January, he attempted to show

| & B, W. Bmith, Nélaton, Cloguet. f R, W. Bmith.
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that in fractures of the cervix within the capsule
there were veins and lymphatics enongh remain-
ing in connection with the upper fragment to
account for the absorption of the portion of the
neck connected with the head of the bone. I
did not intend in any remarks to deny the possi-
bility of absorption without previous union of
the fragments, but to throw upon Dr. 5. the
burden of proving that, when union and inter-
stitial absorption both oeccurred, the absorption
preceded the union, and to show that there were
some reasons for believing that the union pre-
ceded the absorption.

With regard to the objections which Dr. S.

k of the femur never can present a line of | made to my classification of fractures of the neck
y union entirely gncluded by the normal cap- | of the femur as being intra.cervical and extra-
le, unless tn cases of impaction, and that the | cervical, as implying that the term extra-cervi-
even under these errcumsiances has | cal, as applied to fractures of the cervix, involves
yet been demonstrated ; but that intra-cap- | a contradiction, I admit that the expression is
fractures have united by bone, and may | not strictly correct; but it does not involve

greater error than the term extra-capsular frac-
ture of the neck of the femur, as generally em-

loyed by surgeons to indicate a fracture which
18 situated at the junction of the neck with the
shaft of the bone, and not in the proper substance
of the neck. In speaking of extra-capsular [rac-
tures, Dr. Robert W. Smith says: “All extra-
capsular fractores are, in the first instance, also
impacted fractures, and all impacted fractures are
necessarily accompanied by a [racture traversing
some part of the trochanteric region. 1 have
omitted no opportunity of investigating this
point, and have now examined here and else-
where upwards of one handred specimens of the
extra-capsular fracture, and have found in all,
without a single exception, a second fracture
traversing some portion of the inter-trochanteric
space.” Dr. Robert W, Smith gives a series of
beautiful delineations of extra-capsular fractures,
and in every one of them the fractore is at the
junction of the neck and shaft of the bone, and
is therefore properly extra-cervical. Cruveilhier's
elegant and artistic delineations of extra-capsular
fractures exhibit the same features. The [luct is,
that surgical writers, as far as 1 am informed, all
describe these fractures substantially in the same
manner. Intra-cervical and extra-cervical frac-
tures are not simply bounded by the capsular
lizament on one or the other side. Intra-cervieal
fractures are near the head of the bone, and ex-
tra-cervical fractures encroach upon the shaft.
The two classes of fracture have each its distinct
physiognomy, and it requires no accurate meas-
urement of the attachment of the capsule to
ascertain to which class a particular case may
belong. The features of the two classes are as
distinet as those of a man and of a baboon. In
intra-cervical fractures, the neck becomes short-
ened by absorption; and in extra-cervical frac-
tures, the neck is shortened by impaction. I
have no knowledge of any cases of extra-cap-
sular fracture which are not also extra-cervieal.
Whichever of these terms is used, it is not strictly
proper to speak of them as involving the neck of

the bone; but long usage has sanctioned the ex-
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pression, and it is difficult to abandon it. The
same diffienlty exists here as in the use of the
terms external and internal ring, as applied to
the two extremities of the inguinal canal. Sar-
geons still use these terms as employed by the
older writers, but are obliged to accompany them
" with the explanation that the internal ring is situ-
ated externally, and the external ring internally.

Concluding remarks of Dr. Surrw,

Prof. Post justifies the use of the term exfra-
cervical, by stating that it does not involve a
greater error than the term extra-capsular fracture
of the neck of the femur, as generally employed
by surgeons to indieate a fracture which is sitnated
at the junction of the neck with the shaft of the
bone, andmot in the proper substance of the neck.
Hamilton states that “these fractures may occur
at any point external to the capsule; but gener-
ally the line of fracture is at the base, correspond-
ing very nearly with the anterior and posterior
inter-trochanteric crests.”* (Gross states that—

“The extra-capsular fracture is situated at the
base of the neck of the femur, extending from
above downward, and from behind forward, in
the direction of the inter-trochanterie line. It is
not always, however, as the name declares,
strictly exterior to the eapsular ligament; on the
contrary, it not unfrequently passes above the
attachment of the ligament so as to partake of
the character both of an inner and an outer frac-
ture of the neck.”}

It is evident that these surgeons regard an
extra-capsular fracture as one which, to a greater
or less extent, involves that portion of the neck
which is external to the capsunle. If, now, this
portion of the neck be fractured, the term extra-
cervical, when used to designate the fracture, is

# Tamilton on Fractures and Dislocations, page 352,
1 Gross's System of Surgery, vol. ii., page 242,

rect. If the fracture be so far remote th

=

| extra-capsular fracture, which I exhibited a short

a misnomer, and the term extra-capsular is cop-

does not traverse any portion of the neck, it
not properly be called an extra-capsular fract
of the neck. Prof. Post states: “I have
knowledge of any cases of extra-capsular fracture
which are not also extra-cervical™ Whichey
of these terms is used, it is not proper to s
of them as involving the neck of the bone. D
Robert W. Smith gives a series of beautiful §
delineations of extra-capsular fractures, and in §
every one of them the fracture is at the june ion |
of the neck and shaft of the bone, and is, there
fore, properly extra-cervicat? On viewing Roberk
W. Smith’s delineations of extra-capsular [
ture, it appears to me that the line of fractureis
not in each instance extra-cervical. In the
scription of the specimen in Case 31, it is staf
that *the fracture is oblique from above and
without, downward and inward; at its upper pagt
it extends within the capsule.” Iam unable fo §
see how this fracture *“is properly extra-cen
cal.” Case 33, *“a triangular portion of boue has
been separated both from the shaft and from the
neck of the femur.” Cases 34 and 35 are ¢
scribed as fractures of the neck of the femur ¢
ternal to the capsular ligament, and I can see
error in calling the fracture extra-capsular inj
either of these cases.®
I have in my possession a specimen of the

time since at the meeting of the Surgical Sectis

The fracture in this case extends into the neckolfy

the hone some distance from the trochanters, and §

cannot therefore be called extra-cervical.
&

# Bep engravings, Emith on Fractures, pages 87 and 88

ERRATA,

Nos. 6 and 6. Page 4, second line from bottom, second column
of figures, resud 112" instead of 127

Nos. 7 and 8. Page 5, first line of figures, £th colnmn, read
“104" instend of “134:" third line of figures, rend #11™ inatead
of %134

No, 22, Anterior. Becond column of figures, read * 2" instead
of “1%4."

No. 22, Tosterior. Tead whole line as follows: ¥ 13"—sa
AR KLY CILP UILN L Ten waim

Omn page 9, second line from top, read “corona o cartilagi
edgre.” i
On page 16, first colummn, third line from top, insert g
mark before * an.” o
On page 25, second column, fourteenth line from . top, resd
“this™ instead of * the.” o
Eame page and colomn, twenty-first line, read “Wiliard™ i
stend of “William Parker.” e -
On page 31, first column, nincteenth line from bottom, T
page “ 287 instead of * 540.7 i

e ————————————
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