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% .  OFRNCTURES

'}

Or tuE Cavuses oF FRACTURE.

CavusaTion is one of the moft interefting topics
in philofophy, and efpecially in Medicine : for
till the caufes of difeafes are inveftigated, as far as
their nature admits of, we cannot hope to be able
to apply proper remedies.

Whatever has the effec to encreafe the fragili-
ty of the bones muft be a predifponent caufe of
fracture. It has been already remarked, that this
takes place in confequence of a lofs of vafcularity
and fucculency ; and it may be added, of difeafes
which affe the fluids, efpecially the gluten and
marrow. A

1. Old age and long-continued and hard labour
are {uppofed to predifpofe to fracture, in the way
ftated above. |

2. If the pliancy or tenacity of bones depends
in any degree on their gluten and marrow, 1t ma}?-
be concluded, that difeafes which vitiate thefe

component
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component parts muft proportionally induce fra-
gility ; of which the following may be named:
The {yphylitic, or venereal ; the {corbutic, or pu-
trefcent ; the arthritic, or gouty ; the ftrumous,
or {crophulous ; the rachitic, or rickety; and. the
carcinomatous, Or Cancerous. gl

It would doubtlefs be foreign to the plan of this
Treatife, to attempt a particular inquiry into the
natures of thefe difeafes; it may be fufficient in
general to ftate, that it 1s highly probable, that
acrimony, of various quality and degree, is gene-
rated by the vitiation of the veflels ; and this pro-
duces the fragility in queftion ; for in fome cales
the texture of the bones has thus been fo pervert-
ed, that fracture has occurred from the {malleft at-
tempt to rife, ftand, or walk. '

An intenfely cold or frofty atmel{phere has been
imagined capable to render the bones more than
ordmarily brittle. The frequency of fractures
during frofty weather feems to have given rife to
this opinion ; but it thould be rememﬁered, that
the great hardnefs and {lipperinefs of the ground
in froft are fufficient to account for this fact, with-
out an encreafed fragility ; and that, while the
body in general is healthy, and the circulation of

' the



14 OF FRACTURES.

 the blood duly performed, the temperature of the
bones cannot be altered ; or, in other words, they
cannot be frozen.

External violence is the occafional caufe of thofe
fractures intﬂndé{l to fall under our definition, and
to which of courfe our remarks principally apply;
for thofe that are chiefly induced by the predif-
pofing caufes enumerated, are in fact not idiopa-
thic, but fymptomatic affections, and require, pre-
vious to their cure, that the primary difeafes be
yemoved : Therefore it is, that the treatment of
the former moft properly falls within the Surgeon’s
province. The truth is, that external violence,
fuppofed to be the occafional caufe of idiopathic
fracture, is often {o great as to require no affift-
ance from predifpofition. A like remark may be
made with refpect to the occafional caufes of ma-
ny other difeafes.

It appears to be an incontrovertible propofition
in pathology, That the proximate caufe of a dif-
eafe 1s the change or derangement induced by the
remote caufes, which comprehend the predifpo-
nent and occafional ones : therefore the proximate
caufe of fracture is a linear folution of the ofleous
fubflance, :

In






16 .OF FRACTURES.

as the natural thicknefs of the parts furrounding
the fracture, corpulency, fwelling, and tenfion,
often occafion abundant perplexity in afcertaining
the diagnofis even to the beft informed and moft
experienced Surgeon. It therefore becomes ne-
ceflary to enumerate the principal diagnoftics : 1t
is fuppofed that an adequate occafional caufe has
operated.

1. Very acute and pungent pain, efpecially
where the fufpefted part is moved or comprefled
by the hand or otherwife. This arifes from the
direct and ftrong ftimulus of the fragments aGting
on the mufcles and nerves, alfo from the de-
rangement of the medullary membrane, perio-
fteum, mulcles, and nerves, fituated near the frac-

ture.

2. A mutual fridion or grating of the frag-
ments, often very perceptible to the touch, and
fometimes audible. This {ymptom alone is deci-
five evidence, or abfolutely pathognomonic.

3- Deformity of the fufpected part or limb,
more or lefs confiderable, fuch as curvature, fhort-
ening, &c. This circumftance is efpecially re-
cognifed when the fracture happens to be ob-

lique,
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lique, and the inferior fragments difplaced. In
the purely tranfverfe one, fometimes this fymp-
tom is not prefent.

4. Lofs of motion, or comparative inability to
ufe the limb, efpecially below the fuppofed feat of
the fratture. This arifes from the derangement
and lefion of adjacent and perhaps adhering muf-
cles, particularly thofe attached to the inferior
fragments.

5. Swelling and tenfion of the parts furround-
mmg the {ufpected bone in various degrees. It ap-
pears from innumerable facts, that there is an in-
diffoluble relation between acute pain and {well-
ing ; this laft being nothing other than a deter-
mination or afflux of blood to the pained or irri-
tated part. It feems to be what Wifeman and
his cotemporaries called a Fluxion; which may
perhaps be explained in this way. 4

The motion of the blood is entirely occa-
fioned by the action of its veflels, which is
as the iritation to which they are fubjected.
When this action is morbidly increafed, the
blood is proportionally propelled, the exhalants
epening into the cellular fubftance effufe more

. | C than
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than ufual, while the abforbents take up lefs,
This accumulation foon affe@s the veflels, dil-
turbing, as would feem, but not diminifthing their
action, while the tranfmiffion is impeded. Thus
neceffarily the tumefaction in queflion is pro-
duced. '

This ftate of a pained part, when the flis
mulus is ftrong, is frequently changed into in-
flammation, which, as will appear hereafter, isan
unfortunate circumftance.

At other times this {welling partakes of the na«
ture of ecchymofis, being fuddenly produced by
ruptured veflels pouring their blood into the cel-
lular fubftance, according to the degree of injury
{uftained by the foft parts, whether from the ac=
tion of the occafional caufe, or the diflocation
of a pointed fragment, This alfo” readily pafles
into the inflamed ftate. LA

The only difeafes with which fimple fracture

is likely to be ccnfounded, are luxation and con-
tufion.

Luxation is neceflarily feated in a joint. By
this circumftance a difcrimination may be made,

Indeed
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Indeed fometimes frature and luxation are com-
bined. Contufion does not preduce curvature or
fhortening of the limb : thereé can be no friction
&s above defcribed ; and the pain is not fo much
aggravated as in fracture.

Anatomy is here of indifpenfible utility, as well
to the patient as Surgeon ; enfuring, in a great
meafure to the former a fuccefsful management,
and to the latter honour and [atisfaction.

Or TuE ProcNosiIs.

Tae fimple tranfveife fracture is ofteneft fpeed-
ily and happily cured. On the other hand, the
cure of the oblique one much feldomer terminates
agreeably to the wifhes of the patient and Sur-
geon: fo that deformity, or lofs of fundion in
various degree is too frequently the confe-
quence;

This refult would feem to be, ceteris paribus;
8s the obliquity ; for when this is confiderable,
C2 the
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the fragments are with difficulty preferved in pro~
per appofition ; and their extremities being point-
ed, prove more ftimulant, and deftructive to the
flefhy parts.

The proximity of a joint, oh account of the
peculiar nature of its conftituent parts, cannot
fail to encreafe the danger that otherwife would
attend any fracture ; for inflammation and ef-
fufion here muft be peculiarly pernicious.

It may be needlefs to obferve, that as the dan-
ger is almoft as the number of fragments, the
complicated and comminuted muft be liable to
greater accidents, viz. fwelling, inflammation, &c.
than the ftriétly fimple fratture.

Fra®ures are more or lefs dangerous and mo-
lefting, according to the degree of violation which
the {urrounding parts have {uftained : therefore
compound are univerfally more dangerous than
fimple fratures.

Or
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22 OF FRACTURES.

contends, that it is furnifhed folely from the pe-
rioftéeum, the learned and indefatigable Haller,
and Camper, with greater probability, affert,
that it is only effufed from the fubftance of the
fractured bones. Indeed the latter talks of a
double callus ; one part external, forimed between
the periofteum and the laminated furface; and
another internal, or the feparation and elongation
of the lamine.

The young callus, however, never affumes the
offeous nature, till it has been pervaded by the
offific veflels, fhooting from the neighbouring
parts, which unqueftionably had effufed it, like
as the inflammatory action of the wveflels of the
fofter parts, forms and pours out pus. By this
means it acquires an organization analogous, tho’
inferior in degree to that which the bones natu-
rally enjoy.

The morbid ftates of the fyftem 'ai‘rea&}* enu-
merated, as predifponent to fracture, alfo greatly
influence the formation of callus. Sometimes
they not only retard, but altogether prevent it,
The fcorbutic diathefis is particularly fatal to the
gr{}wth of callus; it has been obferved to deftroy

! it
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it in its moft confirmed ftate ; fraGtures, after ha.
ving been re-united for many years, have ap-
peared in confequence of this affetion as if res
cent,

¥t is alledged, that the ftate of pregnancy is
unfavourable to the produttion and perfeing of
callus ; and, for this reafon, fractures happening
during that cendition are faid to admit only of
very flow cure,

The time requifite to confirm or perfect the
callus, after fractures, muft be different in the
different bones ; and in patients of different ages
and conftitutions : At a medium, it has been fup-
pofed, that the frattured radius may unite within
four weeks ; the ulna and humerus within fixg
and the os femoris feldom under feven, or perhaps
ten weeks,

As the formation of callus is altogether Na-
ture’s work, and cannot be influenced by ar-
tificial means, the abfurdity of all topical and
quackifh applications, as well as internal reme-

| dies,
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dies, with a view to haften it, or, when formed, to
diffolve or foften it, is too felf-evident to require
yluftration.

Or Ttz MeTHOD oF CURE, OR TREATMENT OF

FRACTURES.

ArTtER being fully convinced, from the con-
comitant fymptoms, that a bone is fractured, the
Surgeon’s bufinefs is, to reduce its fragments ta
their natural {ituation ; and there to retain them,
by proper means, till the healing power, by the
interpofition of callus, completes the cure. In.
deed, under the beft menagement, this is fome-
times prevented by the interpofition of membrang
_or mulcle. |

This part of our fubject naturally divides itfelf
into three branches ; Extenfion, Coaptation, and

Retention. And thefe, well effected, conflitute
what
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to be proportioned to the refitance, which 1s as
the connecting and acting mufcles.

In {fome favourable tranfverfe fractures, no dif-
placement of the fragments enfues. This circum-
ftance plainlygfupgrfedels the neceflity of exten-
{ion. |

As the defign of extenfion is to reduce the
lower fragments, which, for reafons adduced, can
only be difplaced, it 1s eafy to perceive, that there
can be no neceflity for what is called Counter-
extenfion. If any idea is conveyed by this term,
it feems only to be the retracting of the upper
fragments?: | R, I O (O

In performing extenfion, the upper fragments
muft be fixed, or held fteadily in one puﬂur.e.k
The traltion, or extending power, whether the
hands or mechanical affiftance, isto be applied to
the lower fragments only ; for no good reafon can
be affigned, why, by applfiﬁg it to a more diftant
part of the limb, the intervening articulations
{hould be racked and ftrained, and perhaps luxa-
tion added to fracture.

For another and perhaps more important rea-
fon,
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Ii'nn the application of the extending power to a
diftant part of the hmb 1s highly 1 1mprnper and
unfmentlﬁc: viz. the mufcles, by this prc:-cedure
are all put on the firetch, and their tenfion infal-
libly 1ncreafed and cunfeguentl}r the refiftance
to the traction much augmented, which by eve-
ry poflible means fhould carefully be dimi- *
nithed.

£ 5 confiderable relaxation of the mufcles of the
leg and arm is obtained, by keeping the knee and
elbow joints in a flate of femiflexion while ex-
tenfion is performing. This circumftance de-
ferves to be particularly attended to. If a joint
intervenes betwixt the fracture and the part to
which the extending power is applied, a few f1.1p-
pofable cafes excepted, this relaxation is not to be
" obtained,

Although this practice of relaxing the mufcles

to facilitate the exteniion, ds well as retention of
fra@ured bones, ftands fupported by anatomical
arguments and common fenfe, it has been much
overlooked by the generali%y of authors. Some,
indeed, have mentioned it; but the many ad-
yantages refulting from it have never been fully
taught by any author, fo far as we know, be-
D2 fore
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fore M Pot ; to whofe judicious obfervations ot
this and other fubjected, {urgery is much indebt-
ed.

To accomplifh extenfiori, our trd&ive efforts
fhould at firft be gentle, cautious, and fteady ;
and, as fnay be neceflary, gradually encreafed.
The ftrength of the hands will almoft always be
found {ufficient for this purpofe; where it is fo,
it is conftantly to be preferred to every contri-
vaficé whatever. In fractures of the thigh-bone;
whofe {urrounding mufcles are by far thicker and
fironger than any other part of the extremities, I |
have always, with one or two affiftants, been able
to effect due extenfion ; though, at the fame time;
1 am far from doubting, that, in fome mufculaf
robuft patients, the affiftance of the mechanical
powers may be found neceflary ; efpecially when
the neck of the thigh-bone is the {eat of the frac-
ture.

It is very material, carefully fo attehd to the
prcrpér time of operating the extenfion ; it fhould
always be performed as foon after the accident as
“poflible, previous to the acceflion of the tenfion
and inflammation. 1If, however, thefe are pre-
fent in any confiderable degree, before affiftance

hay
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rative procefs can be properly accomplithed,
viz.

COAPTATION.

CoAPTATION, or fetting of the reduced frag-
ments, ought to be executed with all poffible ac-
curacy and attention ; for on it the future fhape,
and perhaps ufefulnefs of the limb, may in a great
degree depend.

Accurate aratomical acquaintance with the
{tructure of the parts concerned, will here be the
Surgeon’s beft afliftant ; fome information may be
gained by carefully comparing the affected with
the correfponding found limb.

The other fteps in the treatment of fractures
are, as it were, only fubfervient to coaptation :
For by extenfion the limb is reftored to its due
length; but by coaptation it regains its natural
form; which we endeavour to maintain by the laft
ftep, or |

RETE Ne
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cular firength or contractile power, by which the
fragments are difplaced, adds to the difficulty in
another'way. By it our retentive applications are
kept at too great diftance from the fractured
bones, whereby their influence i1s either diminifhed
‘or totally deftroyed : f{o that when they are made
‘with as great ftriGure as is compatible with the
{afety of thefe {urrounding parts themfelves, little
or no refiftance is oppofed to the derangement of
the fragments. This is peculiarly the cafe in
the thigh; for this reafon, by Hildanus it is
- compared to a bone {urrounded with a thick pik

tow.

2. The obliquity of the fracture. Nothing czn
be more evident than that the greater this obli-
quity 1s, the contradtility of the mufcles, and de-
ragement of the fragments, will be lefs refifted,
or the difficulty of retention augmented.

.3. The unfavourable external form of the par€
-aftected. The more this deviates from the cy-
lindrical, and approaches to the conical fhape,
our applications have a more unfavourable hold
of the-included parts. The form .of the thigh
is 2 firong inftance of this obfervation, particulare
iy if the patient 1s mufcular and plump.

4 The
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4. The reftleffnefs of patients. - It is needlefs
to obferve, after what has been f{aid, how abfo-
lutely neceflary to obtain a complete cure pre-
ferving the limb fteadily in one fituation muft be;
or how eafily, efpecially in obl que fractures, by
the fmalleft motion, the fragments may be de-
ranged. If, from the thoughtleffnefs of youth,
our patients are fretful and unmaﬁageable, they
are furely excufeable; but no apology is {uffi-
cient for fthe peevith difcontent, and provo-
king inattention, of fuch as are more advanced
in life, |

5. Accidents, fuch as convulfive {tartings,
cough, and reaching to vomit. All thefe are ve-
ry readily induced, iﬁ_the more delicate or mo-
bile fyftems, by the flimulus of the fragments;
as they occafion much concuffion of the whole
body, they muft of neceflity very often derange
the fragments after coaptation. To this head be-
longs diartheea ; the molefting nature of which is
obvious.

From thefe obfervations, the difliculty of re-
taining fractured bones in {itu muft be very evi-
dent. Indeed to effett retention properly has

ever been regarded as a very important bufinefs ;
E and
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and has accordingly, at all times, afforded abun-
dant exercife to the invention of the inge-
nious practical Surgeon; as will hereafter ap-
pear. | At R i !

Deligation of various kmds and Pofture, com-

prehend the retentnre meane empleyed in frae-
tures

Deligation. This includes bandages of every
kind, as well thofe made of foft materials, fuch
as cloths of all forts, &c. as thofe conftruted of
harder and more refiftant {ubftances, viz. Ieether
wood, metal &e called Machines.

Before giving particular directions for perform-
ing deligation, it ‘may not be improper, once for
all, to intimate, that the intention of bandages
is, in tranfverfe fractures, to prote@ the frag-
ments from derangement by external caufes,
which alone can affe® them ; in oblique fractures,
to reflift the deranging effecls of both internal and
external caufes, as they are affected by either.
The internal caufe here e]ueﬂ}r ‘alluded, is the
contractility of the mulcles, to which the benes,
in a found ftate, oppofe a refiftance, If, there-
fore, by handages in ebllque fractures, a temporary

{ubftitution
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{ybftitution to the now deficient refiftance of the
bories is not afforded, they muft either do mifchief
or nothing.

me thls view of the ; intention of bandages in
the management of fractures, we muft certainly
conclude, that it can never be cmmpleted by fuch
alone as confift altogether of foft and pliant ma-
terials. For this reafon it is, that pieces of me--
fEl_L wood, Iea{ﬁer, ﬁﬁﬁﬂbdard, or the hke, un-
der the name of {plints, have always made an ef-
fential part of the moft fimple apparatus for the
retention of fractured bones.

The roller- bandages, on account of the mo-_
tion and difturbance which the fragments mutt
1uffer from appiymg and rﬂmnvlng them are moft
| 1mprﬂper and inconvenient in the cure nf frac-
tures, and are _]'l.lﬁl}" fuperfeded by two or three
circular ones, put once, or, at moft twice, round
the limb, or by bandages with eighteen or tw elve
tails, or others conftructed on the fame prmmple
{uch as are defcribed by Scultetus and Mr Wil-
liam Slmrp ; and as, by their means, the ftate of
the fracture can be convenieritly and fdeI}T in-
fpeced, they are pcculmriy adapted to the cure

E 2 of
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of compound fractures, where the roller-bandages
can have no place.

Some practitioners prefer thefe bandages when
made of flannel to fuch as are made of linen cloth,
from an opinion that they can be applied with
greater firmnefs and neatnefs; at the fame time,
in cafe of fudden {welling intervening, they yield
a little, and cenfequently are not fo apt as the li-
nen ongs to impede the circulation.

The {plints moft commonly employeéd are made
of pafteboard. When gently moiftened Lefore
application, they affume, to a confiderable de-
gree, the ﬂlape of the part over which they are
applied ; and thus very much favour and facili-
tate the retention of the fragments; which in-
deed is chiefly effected by the action of {plints; -
the bandages may be confidered as only fubfer-
yvient.

Leather-fplints are extolled by fome as much
fuperior to the pafteboard ones; particularly -in
cnm-pcund fractures, where the rigidity of the
pafteboard is altogether defiroyed by the imatter
difcharged from the wounds, and by the moift
applications that may be neceflary. This is un-

doubtedly
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or excavation in their lower extremities to receive
the ancles ; thefe contribute a good deal to ren-
der more effectual.

If fplints thus conftructed are properly applied,
{carcely does any furrher bandagmg feem necef-
I.,uy ; for it is doubtful if by it the fecurity againft
alteration of the fragments can be increafed. If]
however, any more fthall il be thought pro-
per, the Eandages mentioned above are un-
doubtedly preferable to thofe of the roller-
kind. o S

Pofture. Tt is a very material point, after ha:
ving proceeded thus far, to contrive a method of
repofing the difeafed limb, that may equally qua-
drate with the curative intention and the patient’s

eale.

When treating of extenfion, it was Dbferveé,-
that a relaxed flate of the mufcles very much fa-
cilitated the rladuéliqn of the fragments ; that po-
fture of the limb, therefore, in wliich the great-
eft number of mufcles are relaxed, is here to be
carefully r.:un[ulted efpecially if the patient is

mufcular,
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mufcular, anr;I the fraGture oblique, ber:a,ufe it e-
qually favours retention.

If the fracture is afcertained to be of the tranf-
verfe kind, after the coaptation is pr{:-pa;r]y exe-
cuted, Iknaw no reafon, of any force, why the
relaxed ftate of the mufcles fhould be much re-
garded: on the contrary, perhapa, their being
conftantly on the ftretch, by firmly Dppoﬁng the
ends of the fragments to one anﬁther may not a
little contribute to retention.

When the arm-benes are fraGured, the relaxed
ftate of the mufcles is naturally and univerfally
adopted. To {ay any thing farther on this part
of our fubjeét, is therefore altogether unneceflary.
When the bones of the lower extremities are frac-
tured, it is much more difficult to obtain the re-
laxed ftate of the muﬁ:les M Pot refts the fuc-
_ cefsful cure of f'ljaﬂur_es, thofe of the thigh-bone
pﬁt excepted, almoft totally on the obfervance of
this circumftance : he direcs the patient to lie on
the fide which correfponds with the fractured
Iimb ; by which means the limb being laid on its
fide above a pillow, the knee-joint can be kept
in avftate of flexion to the re quifite degree.

Tt
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It may be objected to this  pofture of the leg
and body, that properly to obtain it is often im-
practicable. For this purpofe, the matrafs-bed,
on which the patient lies, thould be of an equal
hardnefs in every part, that his body and leg may
remain, during the whole cure, in the fame plane :
for if the body finks more than the leg, (which it
always does when laid on beds confiruted with
the ordinary materials, {fuch as feathers or chaff),
they foon came to be in very different planes;
and thus there is danger of diftorting what we
meant to reftify. In hofpitals, indeed, fuch e-
qually hard matrafs-beds may be purpofely con-
{ftructed ; but in common practice the cafe is very
different.

Admitting this difficulty, refpefting the ine-
quality of the bed, to be furmounted, it may ftilt
be faid, that lying on the fide becomes much
{fooner irkfome than on the back ; becaule, in the
former fituation, the weight of the body is fuf-
tained by a lefs and more unequal {urface than in
the latter. The arm alfo of the fide on which the
patient lies, is fo much hampered and confined,
és to prevent him from taking diet or medicine,
though placed within his reach. That to pa-
tients labouring under fractures, a fituation as-

little-
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Surgeons hitherto have been more employed in
adapting their patients, by pofture, to the ordi-
nary form of beds, than of altering and accommo-
dating this form itfelf.

The relaxed ftate of the mufcles of the thigh
and leg can be obtained, while the patient lies
freely on his back, by the following method ; a-
gainft which fewer objections feem to lie than a-
gainft the other. 1 have known patients remain
nine or ten wecks very fteadily on their backs ;
but never any for half that time with fuch con-
ftancy on their fides.

In fractures of the thigh-bone, the patient’s
body is to be elevated a foot or eighteen inches
above the general {furface of the bed. The fim-
pleft method of effecting this, is to double up the
proper matrafs of the bed, fo as that the legs,
from the knees downwards, may project over the
doubled part of it, to allow of the flexion of the
knee-joints. By placing the patient in this way
in the day-time, the body, by means of a bed-
chair, pillows, &c. may, without occafioning the
fmalleft difturbance to the fragments, (unlefs the
fracture is in the neck, or very near the upper part
of the bone), be raifed to the fitting pofture. How

‘ foothing
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foothing this alteration muft be, and how much it
will diminifh the irkfomenefs of long confinement,
is eafier to be conceived than exprefled.

When the fra&ure is fituated below the knee,
‘the leg, from the knee downward, is to be raifed
and kept in a plane fourteen or fifteen inches
higher than the furface of the bed, that the knee-
joint may admit of fuch a degree of flexion ss 1s
" fufficient for relaxing the mufcles. The height
of the one plane above the other, both for the
thigh and leg, muft be varied according to the
fize of the patient. This elevation of the leg can
be eafily effeGted, by placing pillows above one
another, or by any other contrivance which time
and place may fuggeft. By this method alfo the
patient may be regaled with the fame alternation
of pofture propofed above,

If the dependent fituation of the leg, when the
thigh 1s placed as deferibed, fhould be found to
induce {welling, or to increafe it, it may be raifed
nearer to the level of the body, without much dif-
advantage ; for a confiderable variation of the an-
gle of flexion has but little influence in ftretching
or relaxing the femoral mufcles,

i The
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of fracture, and the accidents fo often defeating
our retentive applications before mentioned, the
tafk becomes more and more arduous.

Fractures in the neck of this bone, which, on
account of its obliquity and {pongy texture, hap-
pen much oftener than was formerly imagined,
are, from 1ts natural fituation, always oblique,
with refpect to the common axis of the bone, and
the dire¢tion of the femoral mufcles. This cir-
cumftance renders the retention of fractures here
more difficult than in any other part of this
bone,

The grand defideratum is, by fome means or
other, to create a temporary {ubititution to the
now-deficient oppofition which was afforded by
the bone to the contraétility of the femoral muf-
cles, as well as to prevent derangement of the
fragments from any accidental motion of the leg
or body. Any apparatus or mede of deligation
for a fractured -thigh‘bnne, incapable of compleat-
ing thefe intentions, is evidently very much de-

fective,

This {ubftitution to the deficient refiftance of

the bones can only be made by afluming two fix-
ed,
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ed points, the one above and the other below the
place of the fracture, which are to be maintained
at the fame diftance from one another which they
held after coaptation, till the reuniting callus is
fufficiently confirmed.

Upon this principle we reje¢t the {pica-band-
age, junks, and the like, as altogether unequal
to retain the fragments in the fituation in which
they were placed by coaptation. The patient
would undoubtedly be lefs tormented, and the
deformity would not probably be greater, were
the cafe after coaptation entirely committed to
nature, and no trial made towards a cure by fuch
inadequate and prepofterous means as the common
practice employs.

The method of placing the frattured thigh on
its fide, as direted by Mr Pot, and trufting the
retention altogether to this pofture, I am much
inclined to regard as doing little more than leaving
it to nature. In oblique fractures efpecially, the
contradtility of the f{lrong and numerous femoral
mufcles forbids us to expect retention from po-
fture alone, however well contrived. Indeed
{plints fecured with the Drdinarf( bandages are not

neglected :
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negle@ted : however, for the reafons adduced, the
additional fecurity refulting from thefe is very in-
~ confiderable. Keeping the mufcles, as much as
may be, relaxed, by the method already recom-
mended, no doubt contributes confiderably to-
wards retention, by fomewhat fhortening the line
of their contrdactility, and rendering them lefs apt
to pull the fragments over ong another thian when
the leg is fully extended in the fame plane with
the body ; yet fuch long mufcles are {till capable
of contratting much more ; and always do fo as
foon as the fragments lofe their oppofition ; and
the refiftance to their further contraction is there-
by in a great meafuie removed.

From thefe obfervations it ﬁ}llqﬁs, t_haf if re-
‘tention of the fragments of the os femoris is at all
to be effeCted, it muft be by fome rigid {plint or .
machine, affited by pofture, calculated to fulfil
the purpofes above enumerated, with as great
{afety to the parts, and eafe to the patient, ‘as pof-
fible.

- Such {plints or mdchines only are here under-
ftood as are confiftent with the relaxed ftate of
the mufcles, whether to obtain it the patient lie

on
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5 OF FRACTURES.
" 1 fhall take the liberty to make a few remarks
on fome of the machines which have been recom-

mended to accomplith retention of the fractured
os femoris.

The cafe of a young girl, who, by a fall from
_a houfe-top, had fractured her thigh-bone, 1s nar-
rated by the celebrated F. Hildanus. The frac-
ture was near the upper pﬁrt of this bone, the leg
was confiderably fhortened; and, from the over- .
lopping of the fragments, a large tumor was per-
ceived at fhe place of the fracture. Extenfion,
coaptation, and delegation were performed ; and,
for fourteen days, every thing fucceeded to his
wifh. In the night-time, foon afterwards, how-
ever, The had altered the fituation of her body, by
which the fragments were difplaced ; fo that, on
vifiting her in the morning, -he found her leg
fhortened, and -the tumor returned. Extenfion,
&c. were repeated, and the fame accident fol-
lowed : he now defpaired of {uccefs, and thought
it vain to make any furth’_er attempts towards a
perfect cure.

‘When in this predicament, he happily contri-
wed a machine; the invention of which’ (with
' | more
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tioned the leg is placed. This isan advantage not
attended to by its author.

The following paflige from Dr James’s Medical
Dictionary is not foreign to our fubject. After
remarking the difficulty of retaihing the frag-
ments of this bone in fitu, he fays, * It would be
¢ worth while to invent a machine to preferve a
¢ fractured thigh in due extenfion, fb that the in-
¢ jured limb may be kept of the fame length
« with the other, for fourteen days or more, of
¥ indeed during the whole time of the cure ; for
then you might reafonably expect a certain and
“« more fuccefsful conglutination. Though Hilda-
“ nus has defcribed an indtrument proper for the
* extenfion of oblique fraGtures; yet it is to be'
“ feared it is fomething imperfect. In the mean
“ time, fince we are without a better, and the
“ method by bandage is not thought fufficient,
* it will not be amifs to apply that machine of
“ Hildanus,” &c.

&

The next I fhall mention is one invented by
M. Bellog, a very ingenious Member of the Royal
Academy of Surgery in France, approven of by
that learned and vefpectable body ; and which M.

Bellog,
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thigh, {o contrived, that by turning fcrews they
are elongated at pleafure; and the two circulars
are farther removed from one another : and thus
the intervening portion of the thigh in which .the
fra@ure is fuppofed to be, is kept extended to its
natural length, and a fubflitution pfuvided againit
the action of the mufcles, in place of that which
the Bone in 2 found flate affoided. His own ac-
count of it is as follows:

. “ How to keef a fractiired thigh duly extend-

11
L1
(19

g

¢ ed, partrcularly in adults, has exercifed. the

thoughts of fome of the ableft Surgeons; and
it is a point of great confequence to be well ef-

fecled.

. ¢ Several years ago, I had a machine made for

({4
(19
(1%
(1]
(1%
(41
e
6

i

this purpofe, according to a fketch I drew of it
before ; and foon Irad a fair opportunity of trying
its ufefulnefs. It aniwered my defign the firft

* time I ufed it beyond my expedtation, in a ve-

ry bad oblique fracture, attended with a vexa-

 tious cough, which occafioned extreme pain by.

fhaking the limb, and deprived the patient of
his reft : it kept the part, fenfibly to himfelf,
ina gentlé extenfion, and the limb in a fteady

¢ pofture,

¥y
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foft mufcular parts of the thigh, not only the cir-
culation of the limb in general, but that in the
great veflels which run on the infide of the thigh
in particular, is in danger of being much impe-
ded ; and fo fwelling, inflammation, and perhaps
gangrene of the whole leg, induced, unlefs pro-
vided againft with the greateft circumipection.
The author himfelf indeed acknowledges, that
¢ great caution is neceffary to guard the infide of
¢ the thigh.” |

Though the upper circular thus embracing ths
thigh in its upper or middle part, where the cir-
culation is altogether unprotected againft its ace
tion, creates an objection to this machine, this
cannot be faid of its lower one, which is prevent-
ed from fenfibly impeding the circulation, by the
ham-firings, or tendons of the flexor mufcles of
the leg, between which the crural veffels pafs fe-
curely. The two circulars connedted inflexibly
together, however, render the flexion of the knee-
joint, and confequently the relaxing of the mufe
gles, impofiible, |

When the neck of this bone is fractured, the
¢rochanter major is drawn upward on the lateral
andl
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‘and back part of the pelvis, confiderably above
the acetabulum, by the contracting mufcles. To
this circumitance the fhortening of thetlegr, always
confequent to fratures here, is owing. As Mr
Gooch’s machine does not lay hold of the pelvis,
but of the thigh itfelf, it is to be feared, that in
this cafe it would not properly effect retention, al-
taough it could otherwife be ufed with the great-
eft fafety.

Having thus (with the fame candour with which
I wifh my own propofals may be tried) examined
the feveral contrivances for accomplifhing reten-
tion of the fractured thigh-bone, which bade fair-
eft for fuccefs, and found them inadequate, in-
convenient, or unfafe, with deference, I next
proceed to propofe and deferibe other machines
for performing this important bufinefs, againft
which none of the objeions produced above, or
any others of equal weight, as far as experience or
information have yet thewn, can fairly be made;
which I fondly hope the candid experience of my.
ingenious brethren will farther improve and con-

&Grm.

H It
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It has already begn obferved, that a proper and
- meceflary refiftance to the conftant contratile ni-
fus of the fémnra,l'muﬂ:les, now that the bone is
fractured, can only be fupplied by afluming two-
fixed points, the one above 'and the other below
the fraGtured part; which are to be maintained at
the fame diftance they held naturally, cr imme-
diately after extenfion and ccaptation wer: duly
accomplifhed.

The pelvis offers itfelf as the moft proper part
on which' to affume the fuperior fixed point ; be-
caufe here the circulation and internal organs are
proteted from any preflure that may be confe-
quent upon doing fo. Its fituation alfo, as being
above the neck of the thigh-bone, is an additio-
nal recommendation. The lower part of the thigh,
or ordinary gartering place, for reafons already al-
ledged, 1s to be chofen for the inferior on. About
cach of thefe a belt or circular is applied. |

The circular which embraces the pelvis eccu-
_pies the fame place where the top-band of the
breeches in men 1s fixed; and with much the fame
flrictnefs, "and refembles it pretty much in fhape :
the other circular apphies above the knee, with a-

bout

L T
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5

fo little acquainted with the amatomy of the-part?
concerned, muft know.

Previoufly to any further explanation of what
I am inclined to regard ds peculiar advantages re-
fulting from the ufe of this machine for retaining
the fra@tured thigh-bone, it may not be improper
to give {fuch a_particular defcription of its parts,
and mode of application, as may enable fuch as
chuie properly to conftruét and apply it.

The largeft circular,” or that which fur-
rounds the pelvis aaa, (Piate I. Fig. 12), con-
fits of a piece of thickifh faddle-leather ; its
breadth, when intended for an adult, may be
from three to four inches: in one end of it are
three or four ftuds, which have as many cor-
refponding holes in the other end, by which it
1s buttoned or faftened round the body. Thefe
holes are continued backward, one after another,
at fmall diftances. By this fimple artifice, its
gircle can be augmented or diminifhed, fo as to
accommodate itfelf to pelves of different fizes, or
with diflerent degrees of firictnefs to the fame
pelvis.

L

This
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This leather circular, all except its perforated,
part, and about a quarter of an inch on each edge,
is covered on the infide with a flexible thin iron-
| plate, fuch as is fometimes ufed by tin-plate-work-
ers. It has two obfcure joints in that part which
anfwers to the back ; thefe allow it to open and
eceive the body with the greateft eafe.

Over this iron-plate, the circular is lined with
the {ofteft buff or fhamoy leather ; between which
and the plate a thin layer of hair or wool is inter-
pofed. The iiuing ought to projeét oit both fides
over the leather half an inch, or more, to pre-
vent it in any degree from prefling on the fkin.
" The lining is ftitched all round to the edges of -
the leather, to which the iron-plate does not ex-
tend.

It is moft convenient to throw the opening of
this circular to one fide of the os pubis. After
it 1s applied, to prevent it from moving upwards,
- (which the fhape of the pelvis, and the preflure
made from below, hinder from happening down.
wards), two thick ftuffed firaps s, fixed to its
~ back part, pafs between the thighs from behind, to
tie,
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Etie, by means or their forked ends, to its fore-part.
As almoft the whole refiftance to the fhortening
of the thigh falls ultimately on thefe ftraps, it
1s of confequence that they be thick and well
made : if they fhould, notwithftanding, at any
time, be found to fit uneafily, a foft-folded
cloth, or the like, can be put betwixt them and
the {kin.

From the above deferi ption, it will now be evi-
dent, that this whole circular is conftrué@ed on the.
very fame principle, applied and fecured to the
very fame places, and in the very fame manner,
as the common {pring rliipture-baﬁdage_. The
firt idea of it, indeed, was fuggefted h'y obfer-
ving with what eafe and immoveable firmnefs 2
jrmmg man I had under my care for an her-
nia inteftinalis wore one, during great exer-
cife, and for a great length of time. The chief
difference between the two is, that the circular is
much broader and thinner, and tied down to the
pelvis by two thick ftraps in place of one, that it
might lefs incommode the patient while lying on
his bacls, and the better divide and refift the prei-
fure from below, and ac as a fixed point, without
proving irkfome. It applies equally well, whether

the






b4 OF FRACTURES.
\

and to project over it about a hand=breadth. They
an{wer very well, when made about four or five
eighth parts of an inch broad, and about one
eighth-part of an inch thick ; that they may be
rigid enough to refit any violence tending to
thorten or otherwife derange the limb and frag-
ments ; and at the fame time fo flexible, that
they may be readily bended with the hand, and
made to aflume any degree of curvature in
any part of them which may be found necel-
fary.

Each {plint has a hole or {flit in its upper end,
zbout half an inch long, and one eighth of an inch -
in breadth, to receive the flat head of a ftud plant-
ed in the upper circular, in fuch a manner as to
allow of motion round it axis, for fixing the
{plint. | |

The inferior end of the {plint pafles through an
iron {crew-plate, which is firmly riveted to the
lower circular. The {crew has a flat broad head,
that it may be eafily turned with the fingers ; and.
its point fitted to catch in {fome one or other of
sthe impreflions purpofely made in the fplint at
%mall intervals., It is ealy to perceive, that by

this
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they can be occafionally added in the intermediate
{paces.

From the above deflcription, where, I hope, I
have exprefled myfelf intelligibly, it will be evi-
dent with what fecurity and facility this machine
may be employed, to effe@t reteniion of either
thigh, or of both at the fame time. |

When this machine 1s properly applied, all
motion of the thigh on the p-lyis is totally fup-
prefled ; which will be found to be a circum-
ftance highly favouring retention ; more efpecially
if the fraCture Is in or near the neck of the os fe-
moEs. T - %

As this method of retention is effectual, inde-
pendent of the affiftance of any other bandaging
whatever ; by making the {plints to arch pro-
perly outwards, the neceflary applications to all
the thigh, or to wounds in any part of it, may be
made, without in the leaft difturbing the frag-
‘ments, or paining the patient. Its extenfive ufe
in the treatment of compound fractures of this
part, requires no farther illuflration. |

'Ij-h_f::
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The advantages that may refult from the ufe
of this machine in the management of wounds
of the thigh, with lofs of fubftance of the bone,
{(which may happen from various caufes, particu-
larly the different fpecies of caries), will alfo be
abundantly obvious. However, more fully to il-
luftrate this obfervation, the following cafe is ad-.
duced, in which, if I am not much deceived, the
patient would at leaft have reaped much eafe and.
relief from this apparatus.

¢ A ftudent, at the age of tienty, for feveral
years had an ulcer with caries in the middle and
internal part of his thigh, where the crural artery
defcends. The caries, from the thicknefs of the
flefh in this part of the thigh, was invifible ; nei-
ther could the ulcer be enlarged with the knife,
or the bone cauterifed, on account of the vicini-
ty of the great artery ; fo that all the medicines
that were applied proved ineffe¢tnal. At length,
in walking, without any external violence, the
thigh was broken in this very part. Here, again,
we could neither enlarge the wound, or caute-
rife the bone, for the reafons above mentioned :
and although the boné was reduced, and a proper
bandage applied, yet it would never heal, and the
iz patient
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o OF FRACTURES.

OF FracTURES 1IN THE LEG-BONE.

HE difficulty of effecting due retention of
T the fragments of the leg-bones, after co-
aptation, is far from being fo great as that of the
fractured thigh-bone is fhewn to be. However,
if fractures here are much oblique, attended with
wounds, or followed with high inflammation, fup-
puration, ‘&ec. the retentive part of their treat- .
ment Is by no means ealy to be accomplifhed.
Any confiderable lofs of the fubfiance of the bones
ftill renders this bufinefs more difficult. Of thig
lat affertion the following cafe will furpifh an illu-
ftration.

A man, who by a fall from a great height had '
received a very bad compound fracture of the leg,
with the tibia confiderably protruded from the

| wound,
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force ; in confequence of which, the leg was again
dhortened above an inch.

Both by experience and probability, I am en-
couraged to propofe a machine, (Plate II. Fig. 3.
& 4.), conftrutted on the very fame principle
with the one recommended above for the thigh;
which bids fair to effet retention of the frac-
tured leg-bones with the greateft poflible eafe and
fafety, where-ever this is by any means practi-
cable. |

In this maghine, the graduating fplints, made
rather longer than the leg from the knee down-
wards, to which they are to be applied, are con-
pnedted at their lower extremities, by means of
flat-headed vertible fiuds or pins, to the foal of a
thoe laced before, otherwife of the ordinary form,
(Fig. 4.); or with the quarter-heel protracted in
the form of a half-boot, (Fig. 3.), the better to
embrace and lace round the ancle and interior part

of the leg,

The othex extremities of the {plints are fixed
in the fcrew-plates of a circular, exactly fimi-
K lar
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lar to . the inferior circular of the thigh-machine
before delineated, applied below the knee.

The fore {plint is made forked, or with an
opening at the lower extremity, {Fig. 3. & 4.),
of a compafs fufficient to receive, but fo as not
in the fmalleft degree to prefs upon the fore-part
of the foot. This circumftance contributes great-
ly to the fecurity of the foot againft lateral mo-
tion.

The intention of the fhoe’s havi‘*jg a laced o-
pening before, (in whichever of the two forms it
may be made), (¥ig.4.), 1s, that the foot may be
lodged in it, with as little pain to the patient, or
difturbance to the fragments, as poflible. When
this is done, the opening is to be accurately
fecured with the lace. The footyis previouily
to be involved in‘a piece of {oft flannel, or
covered with a fiocking-foot, as well for the
fake of feftnefs as warmth. At firlt I made ufe
of this machine confiruéted with a circular, which
fixed about the leg at the ancle, (Fig. 2.); but

from
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from repeated trials have found the fhoe to an-
{wer better in every refped.

It will readily be underftood, from the defcrip-
tion of this machine, how effectually, by its means,
the retention of all compound as well as of {imple
oblique fraGures of the leg may be effeted with
the greateft convenience and {afety : By hending
the {plints a little outwards, i1t allows the wounds
to be infpected and drefled with the greateft eafe,
- 1n whatever part of the leg they may be fituated ;
by laying hold of the fore-fplint with one hand,
the Surgéon can raife the leg, alter its fituation
when neceflary, fhift the dreflings or bandages
without the help of an aflifiant, and, what is of
much greater .confequence, without giving the
patient the fizlleft degree of additional pain.
It feems to me highly probable, M. Coutavos
would have afflifted his patient as much, or
more, by this inftrument, than the method he
purfued.

I have frequently ufed with great fuccefs, as
well in the fimple as compound fraflure of the
leg-fplints or demi-boots reprefented in Plate III,

o Thig
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This, like thofe for the thigh before defcribed,
may be made of tin-plate or thin copper; either
of which, under the hammier, readily affumes the
proper excavation the more accurately they arée
adapted to the fratured leg, they are the more
retentive. Any vacuities between them and the
furface of the leg may be filled with tow os
wool, which prevent them from being irk{ome,
while, by rendering them more equally coms
prefiive, their retentive eflect is entreafed.

When two of thefe {plints are properly ap-
plied, and fecured by the belts, or tapes of f{uffi~
cient ftrength, it is manifeft they muft produce
abfolute retention; heeaufe, by laying hold of
the knee-joint and the foot, and detaining them
at a {pecific diftance, it cannot be otherwile.

To enahle the fame fplints to apply to legs of
different fizes, they may be formed and furnifh-
ed with graduated fplints, as reprefented i
Plate 1V.

I have found one of thefe {plints duly reten-
tive even of the compound fradture. To allow
the matter dilcharged from the wound (which i@

often
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often in great quantity) to drill off, holes of any
fhape or number may be formed in any part
of it that may be deemed the moft fuitable.
When it is neceflary to turn or raife the leg, it
will be neceflary to apply two.

I (hall only add, that when one, at any rate
when two are applied, the retention may be ena
ﬁre?y effected, without the affitance of any
bandage ; for the knee-joint, the leg and foot are
completely encafed, and relative motion entirely
ﬂ)l'eventeﬂ. |

It does not appear to me to be poflible to devifeé
g more fimple plan of retention, unlefs, as many
Surgeons do, I think {from indolence, we lay the
limb on a pillow, with the ordinary bandages;
which is in fact abandoning the chirurgic cure
altogether, and literally leaving the cafe to Na-
ture ; which pratice is nineteen times in twenty
followed with deformity and difability, more or lefs
confiderable,

In all fimple and compound frattures, thefe in-
ftruments fuperfede the neceflity of any other
bandage, {oal-piece, fafe-guard, fralure-box, &ec.

recoms
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recommended to prote& the limb from being in-
commoded by the prefiure of the incumbent bed-
cloaths.

Another advantage attending the ufe of thefe
machines, not to be pafifed over in filence, is, that
by their help the patient is in a condition to leave
his bed with {afety much {ooner than could other-
wife be attempted. I had a young man, after a
compound fracture of the leg, marching through
the ftreet with one of them, within four or five
weeks from the accideat.

Or
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Member of the French Academy, who, it would
appear, has been an eye-witnefs of the diftrefsful
fcenes which this circumitance occafions, can beft
paint them. I fhall therefore, without farther
apology, tranflate part of a Memoir written by him
exprefsly on this fubject.

¢ Of all men who ftand in need of the aidj
of Surgery, none deferve it more than thofe who
continually expofe their lives in defence of the
State.

* No fpedtacle can be more affecting, than the
tranfportation of a number of wounded officers
and {oldiers from the trench or field of battle ta
a place for dreffing them. I have always, in fuch
conjunctures, been much touched with the exqui-
fite agonies caufed by the motion of the perfons
employed to place the wounded in proper carriages,
and of the carriages themfelves, occafion to fuch as
thave the bones of their legs or thighs fhattered.

- It 1s difficult to move, and place in a car-
riage, people in this fituation, without difturbing
the wounded parts; but although this thould bg
accomplifhed, it is impoffible that they can be

driven
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““ People wounded in war, after having under-
gone the pains and dangers of a firft trani'pﬂrting,.
are almoft always expofed to new pains and frefl
dangers, greater than the firft, on account of the
changing their fituation, becaufe of their num-
ber, or for other reafons of which the detail is
unneceffary. I fay, the dangers to which a {e-
cond tran{porting expofes them are greafer than
the firft ; becaufe the fick, having already fuffer-
ed abundantly, are lefs in condition to fupport
frefh fatigue ; and befides, the motion of the car-
riage, in {pite of all the precaution taken in fuch
cafes, may not only caufe all the mifchiefs which
I have already enumerated when fpeaking of the
firlt tranfporting, but may alfo, by the derange-
ment of the fragments, and the irritation of the
fenfible parts, difturb the {uppuration already e
ftablifhed, or about to be fo; and thus occafion a
a retroceflion of the purulent matter: A cir-
cumftance which js known ordinarity to prove.
fatal. ) e '

“ The concern which one ought to take for
the folace and prefervation of people wounded,
while generoufly expofing their life for the State,
has excited .me in a particular manner to invefti-

gEtE
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OF FRACTURES. R

Or FracTurE ofF THE TENDO ACHILLIS.

I~ HE Tendo Achillis is often fractured, by
T violent efiorts of the extenfor-mulicles of the
.. foot, in dancing, jumping, &c. or divided
with cutting inftruments, The former cafe is a-
nalogous to {imple, the other to compound frac.
ture of the bones.

Although there is no external wound, the frac-
ture, or, more firictly {peaking, the wound of the
tendon, dlfcovers itfelf immediately, by the cone
fequent mablht}r of fupporting the body on the
affe@ed leg with any degree of firmnefs.

In both cafes, retention, or the perf’e& chirurgic
cure, depends entirely on maintaining the foot in
M 2 ap
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an extended pofture, fo as that the parts of the

divided tendon may be kept in exaét oppofition;

and contiguous, (in the fame manner as the frag-
ments of the bones}, till they are re-united.

he fame method of cure is to be profecuted
for partial divifioms of this tendon, and for deep
tranfverfe wounds of the gnoftrocnemius mulcle,
whether immediately at or near where they be-
come tendinous,

Various methods of maintaining the extended
polture of the foot, to produce the defired reten-
tion, have been recommernided by authors. Mz
Gooch advifes the following one 3

“ The ends of the divided tendon are to be
brought and kept as neat together as poflible, by
@ favourable poftuie of the limb ; which is effe@-
“ed by bending the knee and heel; and extending
the foot to fuch a degree as is ealy to the patient;

keeping it fo, after drefling the wound, by the

following bandage : Firft, equalifing the {mall
of the leg, with foft well-adapted comprefles of
linen

el S i +.".'.i'!“
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be refle@ted, fixed, and fecured, as above de-
fcribed.”

. Although there thould be no attending wound,
this method by the roller-bandage muft be ex-
ccedingly troublefome and laborious, and I think
imperfet; but where there is a wound, it muft
prove much more {0 : Befides, the extenfion of
the foot canot be graduated without undoing al-
moft the whole roller.

_ The celebrated M. Petit invented the follow-
ing method for effecting the retention in queftion,
by which the extenfion can be regulated at plea-

fure.

A fandal or fhoe, witha low quarter-heel, is
put upon the foot; from its back-part a ftrong
ﬂrap paﬂ'es up the Jeg to the back- -part or hol-
low n:-f the ham, where a {mall ams in perltru-
chio is placed and ff:r:ured by means of a broad
r:rcu]ar {o divided i in its fure -part, that {}IIE half
paﬂ‘es above and the uther be]c.w the knec. By
turning the axis, which i 15 pruwdedmnh a handle,
the ftrap from the heel can be fhortened or reﬂax...

edat pleafure, and confequently the foot propor-
tionally
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tionally extended. If there is a wound, nothing
impedes the neceffary dreiling. |

A method almoft fimilar, though more fimple,
was practifed by the late Profeffor Dr Monro. He
made ‘ufe of a foot-fock, or flipper of tiking,-
(Plate VI. fig. 1.), open at the toes, to prevent
them from being fqueezed, when the extenfion
was made by a firap, which went from the back-
part of the fock to fix above the calf, to a circu-
lar, or calf-piece, (fig. 2.), which furrounded the
leg here, and laced before by" means of pye-holes.
The firap was graduated by the help of a buckie,
(fig. 3.), in place of the axis in peritrochio of M.’
Petit. - He woré this dreffing for fiftcen days,
without moving the foot. To prevent too great ex-
tenfion of the foot, at the end of {ix weeks, when
he was obliged to go abroad, he wore a fhoe witl
" a very high heel, (fig. 4.). ~ For greater fecuriry
- ftill, for five months more, he had a piece of fieel,
(fig. 5.), that reached from the broad of the
foot to the fore-part of the leg ; at both ends, this
fteel-machine was flat and ftuffed, to give as little
uneafinefs as poflible : it was {fecured by ribbands.

&
A

e
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A moft complete cure was the reward of aJl this
caution and ingenuity.

I tried this plan of retention in the cafe of @
gentleman ; but finding his leg fhrunk confider-
ably from the preflure of the calf-piece, I length-
ened it, fo as to make it extend half-way up the
thigh ; and finally, which is an obvious improve-
ment of this apparatus, I fubflituted a pair of
ftrong drawers, to the point of which, corre{pond-
ing to the ham, the ftrap of the fandal and buckle
were fixed like a boot to the breeches. 1 thus ob-
tainad a complete cure. '

When the fore-{plint of the leg-machine is remo-
ved, asis reprefented by the dotted lines PL.I.fig.4.
the foot is very readily made to aflume the extend-
ed fituation ; and as readily maintains that fitua-
tion, if a firaight {plint is made to pafs from the
circular to the point of the fhoe. By means of the
{crew-nail in the plate of the circular, it may be
eafily comprehended how accurately the quantity
of the extenfion of the foot may be graduateds

and,
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ing fqueezed or cruthed. Wounds attending
fratures or partial divifions of this tendon, or
wounds of its mulcles near its cummencemenit;
can be drefled with the greateft freedom.

ExPLANATION OF THE SIXTH PLATE.

Tais Plate exhibits the apparatus partly in-
vented and employed 1::;,-r the late Profeflor Dr
Monro, in his own cafe, of which a full account

is given in Effays and Obfervations, Phyfical and

Literary.

FIG. 1. reprefents the tiking fandal open at the,

toe-par’, and with a rh:ap from its h-::m-p;ut te

be buckled to

F1c. 2. the calf-piece, which is fixed byalacq_

above the calf, {o that h: buckle falls dlﬁi&-‘ |

_ 1y behind, to correfpona with the firap of the
‘.[_'andal. |

r1G, 3. exhibits a leg, with the foot duly ex,
tﬁﬂdiql

- . - _
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flen-e which adds very confiderably to the diffi-
culty of retention. . .

Like all other fra&ur&s, the cure here is to be
atiempted by approximating and keeping conti-
guous the fragments of the boxe ;- to effeét this,
the extended pofture of the leg with refpec to
the thigh, and the bended pofture of this with re-
fpect to ihe trunk of the body, are abfoiutely re-
guilite.

It very f=1dom happens, that the fragments of
the patella are firmly tnited by callus: on the
contrary, they are fixed to one another by a li-
gamentous, or, at any rate, a flexible fﬁbﬁance;
of various length. 1 {iw an inftance of this kind
at the Hague, in the colleGtion of the late refpect-
able Dr Campér. The perfeﬁ to whom it belong-
ed, during the cure of the fradture, was attend.
ed by the Doclor, and at his death ordered that
it fhould be delivered to him.

This circumfance unqueftionably refults from
2 defective retention, and is not produdtive of any
advantage. 1 therefore conclude, that the lefs
intermediate {ubftance, the better the cure.

M,
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allow the circulars to be more or lefs approxima«
ted, as may be neceflary.

The like effet may be produced by the knee-
pieces of the leg-machine, reprefented in PlateIV.
properly applied and fecured in juft oppofition.
This apparatus keeps the joint in a gentle flexion,
which fome think to be an advantage ; but it
ma}f be made fo as to keep it quite ﬁxtended
whlch is the preferable puﬁtwn

It will be obferved, that as all motion of the
knee-joint, by this mode of retaining the fractu-
red patella, becomes impoflible, the neceflity of
confining the patient to bed for any length of
time is fuperfeded : on thé contrary, he may
move about with a good deal of fafety after a fev;r
days. The circulars require to be applied with
much lefs firitnefs than the rgller-banﬂagﬂs r:c:;mf...
monly employed. '

The firlt Figure of the eighth Plate reprefents
a leather-bandage for approximating the frag-
gments of the patella; but it will be immediate-~
: o
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ing the fhoulder conneted with the fraGu-
red Clavicle duly backward ; and then preflx

ing the difplaced fragrﬂents gently into -their fi-
tuation. :

It is more difficult, on many accounts, to ab-
tain due retention, particularly the fmall furface
of the fragments in contac, and the almoft.un-
avoidable motion of the arm. ¥ ‘-*

- Ly

The beft method I know, and I have often ex-
perienced its good effec, is, to apply a lh'ng'mﬁ
ler, in the form of the figure of 8, behind, be-
tween the fhoulders, {fo as to approximate the
bafes. of the {capule more than ufual to one
another. By this means the requifite degree of
extenfion is produced and fupported. Full re-
tention is then obtamed, by placing 'campreﬂéé
over the place of the fracture, fo as to equalize it,
that it may receive the retentive preflure of the
{pica fcapularis, {o applied as entirely to cover the
feat of the difeafe,

To
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1. Pain varioufly intenfe, efpecially when the
joint is difturbed.  This perhaps flows in fome de-
gree from the laceration of the capfular liga;-
ments, which happens always proportionally, but
principally from the derangement o the attach-
ed mufcles, which are fometimes much violated,

and from the preifure of the luxated bone ajuinft
the nerves and vefiels, 1t '

2. Lofs of the ulual form or anpearance of tha
fufpected joint. This, being various in degree,
muft be varioufly confpicuous.  The caufe is eafi-'
ly afligned. It was formerly remarked, that the
general figure of our body depends greatly on
the bones, and their due arrangement. = When,
therefore, a bone is luxated, an alteration of the
external form of the joint in which it is con-
cerned is a neceffary confequence ; efpecially
as the difplaced bone is by the mufcles generally

drawn unduly upward, and thus the limb more
aor lefs fhortened.

3. Diminifhed motion. This is an unavoidable
' effe&
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fo that it is always, or almoft always, lodged in
the uppoar part of the arm-pit, above the margin
of its focket, or fomewhat forward, under the
edge of the great pectoral muicle, where it can in
general be eafily felt, efpecially if the arm be’
made to roll a little about its axis. As the del-
toid mufcle is now unfupported by the round ex-
tremity of the arm-bone, it becomes comparative-
ly flat, or, in other words, the fhoulder lofes its
natural rotundity and form ; which affords the well-
informed Surgeon a very cei a.n diagnoftic.

While the diflocated arm-bone is fituated as
defcribed, it is evident, that the fhort mufcles
inferted near its head muft be greatly deranged,
particularly the fupra-fpinatus and the infra-fpi-
natus muft be much firetched. Indeed in fome
cafes I have fufpected a laceration. Thefe cir-
cumftances fufficiently account for the pain, in-
dependently of the preflure and difturbance to
which the axillary nerves and veflels may be {ub-
jected from the end of the arm-bone in its new fi.
tuation.

: It muay be proper to recount the moft probable
- ; - and
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extending power, is likely to be inadequate te
the r:fittance.

2. The patient may be laid on the chamber-
floor, fpread with carpet or blanket ; the Sur-
geon then fits down by him, fo that he may
be able to apply his heel, or rather foal, to the
patient’s fide, near the axilla, correfponding to
the luxated bone ; then he grafps firmly the arm
above the elbow, and attempts the neceffary ex-
tenfion, counteracting properly with his heel : in-
ftead of applying his hand to the naked arm,

he may, if neceflary, employ lacs hereafter de-
{eribed.

Thus, drawing by thé arm is clearly prefer-
able to the ordinary method of doing it by the
hand ; becaufe we obtain the advantage of the
relaxed ftate of the mufcles, and avoid racking the
elbow and wrift joints.

- 1 have never tried this method. Performed as
defcribed, it may enable the Surgeon to reduce

- without afliftants, in cafes of luxation, that o-

h"i"r )

therwife
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this means, what I have called the running ftric-
ture is avoided.

' In the fecond figure of the eighth Plate, a lac
is reprelented, wiuch will anfwer well when ex-
ceflive drawin g is not wanted. Its fize and fhape
are adapted to the furface of the arm immediate-
Ly above the e]bn::w, ix*hile in the bent pofi ion,
fut' which fuitable notch in the inner part of its

nferior margin. It is fruffed and lined, to dimi-
rith the preflure when it is firmly fixed by belts
and correfponding buckles, fo as to gralp fecure-

Iy the os humeri above the condyles, fo as not to -

flip down duting the drawing; which is effeCted
by cords looped on the firong hooks, fecurely
fixed at proper diftances, on the external fur-
face; fo that one refls on the external, the o-

ther on the internal part of the arm, above the

joint.

I have iepe*lfedly employed this with due effect;
in fome cafes, however, where a great extending
force was neceffary, I have found it unable to keep
its fitnation, which either retards or defeats the

procefs. This circuftance fuggefted the one re-
prefented

e =
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chair is rendered immoveable by a ftrong belt or
rope, as exprefled in Plate IX, conneéted toa pcﬂi
or fome fined point. I have never failed in any
attf:ﬁ:lpts to reduce when this plan has been duly
enecuted. | |

3. Inftead of affiftants, the Surgeon may em-
ploy what I call the foot-lever, as reprefented in
the Plate above cited. The ftraps conneéed with
the lever, and the foot applied to the end of it may
pmducela great exertion, either by a fteady pref-
fure, or in the ftyle of a jerk; which laft is ex-
cellently calculated to deftroy obifinate concre-
tions and adhefions in inveterate cafes. I fuc-
ceeded in this way in reducing a qu,.atm.ﬂ -::-f thir.
teen weeks duration, '

4. While the entenfion is made in any way,
fome have employed a rolling-pin, placed in the
axilla, to raife the head of the bone to the foc-
ket by feizing both ends of it, and making an
upu ard exertion.

This plan feems to be futile, if not hurtful ;
for, as has been noticed already, as {foon as thﬁ

hmd of the bone is reduced by the drawing to
the
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come fatigued and relaxed, and their refiftance
 diminifhed or deftroyed. I tried this method
unfluccefsfully, in the cafe where fedu&i_u;l was
effected by the foot-lever, as mentioned.

It may be remarked, that in this way the ex-

tending power is the weight of the patient’s bo-

dy ; but in many inftances, I am perfedly cer-

tain that a much greater power is wanted.

7. The lever fupported on a proper fulcrum,
affifted by a little windlafs, or axis in peretrochio,

has been recommended for accomplifhing the bu-
finefs in queftion, under the name of Ambe; of
which the moft improved hitherto defcribed is that

of Mr Freck, of which an account is -given in the
Philofophical Tranfactions. I have feen this tried

without effect; indeed the reafon feems to me abun-

“ dantly apparent : to render it probable, Mr Freck
has made it {o low, that the patient muft fit en

the floor, and the Surgeaﬁ ftoop, while ufing it;

and therefore due exertions cannot be made ; and,

upon the whole, it is unftable and too unfubftan-

tial,
I have.

SN B e S
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T have corre@ed thefe defes in the ambe of
Mr Freck, and given it additional powers, as

will be underftood from its figure in the tenth
Plate.

The patient ftands on the pedeftal, acd places
the luxated arm gently bent, with the lac duly
applied, on the lever, which is moveable in every
direction. By means of a ftrong cord, the lac is
connected to the little windlafs of the lever ; and
any requifite extenfion-is thus obtained before the
lever is acted with, whizh enables the Surgeon to
increafe the extenfion at pleafure by &epreﬂing iz
and the peculiar or vniverfal joint, as it is call-
ed, permits him to roll the bone about its axis;
which contributes greatly to make it quit its neax
fituation, and to deftroy concretions in old cafes,

The fulcrum is about four feet high, which
anfwers for patients of ordinary fize. If it fhould
be found too high, the patient may be duly rai-
{fed by a ftool, or the like, under his feet. If
it be toa low, it may be heightened, as will be af-

R 32 terwards



3z OF LUXATIONS:

terwatds explained: Thus it bécomes univerfally
applicable.

| whiie the Surgeon ufes the lever, the pa-
tient thould raife himfelf, and fo far elude its o-
peration, he muft be kept down by an affift-

ant, with his hands applied on the affected fhoul-
der:

103 1t ﬂmuld be found ne:ce:ﬂ"a.r}r to exert greater
pDWE:I‘, by the windlafs fixed to the fide of the
fulcrum, the levt:r, which is joined to the top
of a {quare iron rod, with teeth correfpopd«»
ing to the pinion of the windlafs, concealed in
the fulcrum, may be raifed, and with it the pa-
tient, {o as to fufpend him, for the purpofe al-
ready mentioned ; and, ﬁn.ﬁﬂy, he ma}_r receive a
jerk of any degree, to deftroy concretions, or o-
ther obftacles, b y allowing the iron rod to fall {fud-
denly into its focket.

It appears that this modification of the ambe
1s capable to give any degree of extending power,
and in any direCtion. I may venture to affert,

that
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ExprLANATION OF THE NINTH PLATD,

Tuis gives a reprefentation of the patient with
a luxation in the right fhoulder, {eated on a chair,
as defcribed above, in orler o redudion, whe-
ther hy affitants drawing by t!e lac that is fixed
above the elbow, or by the Surgmn alone, by
means uf the foot-lever. '"

A, the chair mafly and fubftantial, and fixed
by | | :

B, {crew-nails through its feet to the boards ﬂf'
the floor, or by ik

¢, a {trong belt connected to

Ry

D, a poft, or other ﬁxed point ; or by both me-
thods at fame time, | |

¥, the



ilat e,

e

!

il







OF LUXATIONS. 139.

¥, the top of the back of the chair, properly
ftuﬁed, or covered with a pillow or blanket, reach-
ing to and lodged in the axilla, to prevent bruifing
during the extenfion.

¥, the horizontal line paffing through the axis
~of the affected joint, in which the drawing may be
firft attempted; and

ceca, the various degrees of deviation that may
be tried, according to the refiftance. Succefs may
be chiefly expected while we draw in the down-
ward dirﬂ&inns, for the reafons that have been af-
figned ; which is rather a fortunate circumftance, -
becaufe it is not eafy, unlels the patient be feated
very low, to draw in the fuperior directions. This,
however, is very eflectually and conveniently
done by the Ambe defcribed in the following
Plate.

-

#, the lac formed by the roller and firaps for-
merly taken notice of, which keeps its fituation
very fecurely during the fevereft drawing; and
therefore in this refpect, independent of its fim-

S 2 plicity,
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plicity, it is preferable to that defcribed in the
foregoing Flate. '

1, the foot-lever, conneceil by means of {lrong
cords with the lac : the end of it goes under the
crofs bar, between the hind-feet of the chair, by,
which it is counteracted, while the other 1s de-
prefied by the Surgeon’s foot. By this means a
very effectual extenfion may be pmduéed in the
downward dirzction, efpecially if the jerking
method is adopted. I have mentioned, that I
thus fucceeded, after almoft every other method
had been fruitlefsly tried, in a cafe of thirteen
weeks ffanding, .

It has been remarked, that making the arm
or diflocated bone roll about its axis excellent-
ly favours the reduction, by difengaging its
head from its new fituation, and breaking any
adhefions that may have been formed, and en-
creafing the refifiance. This is done by laying
hold of the fore-arm near the elbow, and cau-
tioully ufing 1t as a lever, to turn or roll the arm
as may be neceflary,

Exrra-
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per furface a little hollowed, the more commio-
dioufly to lodge the diflocated arm when its point
reaches to the arm-pit. It may, efpecially at its
end, be fomewhat ftuffed, to prevent irkfome-
nefs and contulion.

p, the little windlafs on the lever, at fuch a di-
ftance from its rounded end as to allow the arm of
the talleft man to lie on it bent, fo that the cord
connected with it may reach the lac above the el-
bow.

E, the crofs head of the lever, to be occafion-
ally feized by both hands of the Surgeon, {o as
to enable him to roll the patient’s arm about its
axis, for the purpofe formerly menticned.

¥, the univerfal joint, which ‘confifts of two
loops : the upper one pafles through the lever,
and is riveted into a [mall iron plate, concealed
by the ftuffing, fo as to allow the lever to move
freely in a horizontal circle. + The under one is.
formed in the top of the iron bar that is lodged in
the fulcrum. Thus a combination of the mo-
tions permitted between the two loops, and be-

tween the upper one and the extremity of the
lever,
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lever, produces the motion in all diretions; and
confequently a great dea.l nf the efﬁcmncy peci-
llar to this ambe, :

G, the greater windlafs fixed on the fulerum,
fo that its teeth, whicle fhould be of iron, and jui’tQ-
ly made, catch on thofe of the iren rod, repre-
fented in the third figure of this Plate. By turn-
mg the handle, therefore, in one direction, the
iron bar is neceﬂ'anly and proportionally pro-
jected from its fheath in the fulcrum ; and confe-
quently the patient fixed to the lever by the lu-
xated arm, as defcribed, is elevated from the pe-
deftal of the ambe, and {ufpended; and, by
turning the oppofite way, the tod is retracted in-
to its fheath, and the patient allowed to de-
fcend. If this motion is performed {uddenly,
it gives the jerk, that fo effectually contri-
butes to deftroy rcﬁﬂmg adheﬁnns in 111?etf:1atc
cales.

Fi1c. 2. exhibits a view of the iron bar reti-
red from its fheath. It ﬂught to be fufliciently
ftrong to fufpend the heayieft man without dan-
ger of bendmg, and of fuch length as to allow a
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ment of great firength. Thefe unqueﬁinnabi'jr
muft be lacerated when a diflocation of the head
of the thigh-bone takes place, which is called lu-
xation in the hip-joint:

Nature has guarded againft luxation in this
joint, not only by its ftrong liganmentous appara-
tus, but by the depth of the focket, efpecially at
1ts upper and pofterior parts, where the weight of
the trunk and burdens is thrown in the {landing
and ftooping attitudes, and alfo by the attach-
ment of ftrong and fhort mulcles near it ;
which muft be greatly firetched, deranged, and

perhaps partly lacerated, when luxation takes
place.

It will now be underftood, that great external
violence in general will be necefiary to be the
occafional caufe of idiopathic luxation of the
thigh-bone. Indeed fometimes a {fmaller weight
or ftroke than might be fuppofed adequate has
this effe, when they chance to at fo that the
thigh-bone affifts them as a long lever.

Befides the common {ymptoms, the luxation in
quefiion
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A rolling-pin, of fufficient length, with its
middle part well covered with doublings of!
fiannel, is placed in the peerineum, or applied to
the bottom of the pelvis: the ends of a ftrong
piece of girthing, the middle of which is fixed
in the ring already mentioned, are refpectively
tied to the extremities of the rolling-pin. Be-
tween the flannel around the rolling-pin and the
perineum, a bunch of tow or wool may be inter-
poled, to give as much fecurity as poflible againft
contufion, s

It will be underftood, that by this plan the pa-
tient is rendered immoveable with refpeét to the
extending power, which necefiarily gives it full
effect. Accordingly I believe the other Surgeons
of our Holpital have ever fince adopted it,

A fufficient number of firong afliftants confii-
tutes, I think, the moft trufty extending power.
They draw by ropes or girthing, of {fuflicient
length, fixed to the affected thigh, while the knee
is bent, by means of the lac already defcribed ;
which feems to be indifpenfible in this bufinefs,
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I have never feen any bad effedts from what

fome would perhaps deem over-extenfion. T can
fcarcely conceive, that there can be any almoft’
in any cafe ; the refifting fubftance, whatever it
be, muft yield, and be deftroyed, before the muf-
cles, or veflels in general, can be much ftretched
or injured.,

As was obferved concerning the arm, while
extenfion is proceeding, the kree being bent, the
leg is laid hold of by the Surgeon, with both his’
hands, near the knee, and employed as a lever,*
to roll the thigh-bone about its axis, for the pu;:-
pofe repeatedly taken notice of,

The patient always complains loudly of the
preflure or re-action’ of the rolling-pin on the'
perinzzum, however well it be covered, ‘which the

Surgeon muit endeavour to alleviate as much as
peflible. -

It will immediately occur, that inftead of the
covered rolling-pin, a cufhion, properly fized,
and fixed to the girthing, may be employed.

| The
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when the linb has regained it due length, and’
the foot its proper pofition, and retains them, al-
though the extenfion ceafe, we may be certain we
have fucceeded.

The moft trufty extending power, I have faid,
is that of afliftants; but it may be remarked,
that when neceflary a {ufficient one may be pro-
duced mechanically by the axis in peritrochio,
or a windlafs of proper fize placed before the
table on which the patient 1s laid, and fixed to
the floor, or other immoveable furface. By con-
necting this with the cords from the lac, a well-
regulated horizontal extenfion may be produced ;
and if the windlafs s connefted with a frame,
forming a part of a verticle circle, of which the
difeafed joint is the centre, it may be fuddenly
fhifted upwards and downwards on the circle,
without flackening the extenfion; and confe:
quently any requifite degree of varied direétion
¢btained at pleafure.

It is not to be expe@ed, that the private prac-
titioner fhould have an apparatus of this kind. I
think,
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