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PREFACE.

Ix nsing this book, I would advise the reader to avail himself
as much as possible of the illustrations in the anatomical text
books, and by this means to make himself familiar with the
exact relations of the strnctures described in the various
operations. I have refrained from introducing a number of
anatomical plates for the reason that the reader has already in
Quain’s and Gray’s anatomical text books drawings that can-
not be easily excelled; also becanse I think he will find it
more convenient to have the illustrations in a separate book,
rather than to have to refer continmally to a drawing on a
preceding page. I have made ountline copies of several of
the plates in Braune's large atlas, which I hope will prove
useful in illustrating the descriptions of the structures cut
through i the amputations and ligatures.

In all the amputations and excisions of the limbs, the
operation is supposed to be performed on the right side, so
that in describing an operation on the left side, some alteration
in the description will be obviously necessary.

I have omitted to give the requisite details as regards anti-
septic treatment, as it would necessitate so much repetition.

I have repeated many of the diagrams, several of which
represent more than one operation, as I considered that by
this repetition, the points in connection with each would be
more impressed on the eye than if every diagram represented
only one operation.

W. ARBUTHNOT LANE,

14, S1. THOMAS’s STREET, S.E.
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HANDBOOK OF OPERATIVE SURGERY.

SECTION I.—AMPUTATIONS OF THE LOWER

EXTREMITY.

THAT amputation at the hip-joint which 1s most satisfactory
in 1ts results 1s

LISTER'S MODIFICATION OF FURNEAUX
JORDAN’S OPERATION.

Steps of the Operation.

1. Empty the limb of blood by keeping it in the vertical

position for a few minutes. Then surround the extreme
upper part of the thigh by a strong elastic band, having
previously arranged two or three pieces of bandage beneath
the elastic. These are held in the hands of an assistant,
who prevents the band from slipping downwards over the
flaps during dislocation. It 1s usual to use an elastic band
sufficiently thick to require your full strength to streteh it
to double its length. It is, however, more easy to apply a
thinner band, in which case it is necessary that it should
encircle the thigh twice or thrice. See Fig. 1.

2. The limb being held by an assistant, make a vertical inci-

sion about eight inches long in the adult, commencing
B
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half an inch above the pos-
terior superior angle of the
great trochanter. You di-
vide in this incision skin and
superficital fascio, containing
branches of the external cuta-
negus nerve.
3. From the lower extremity of
thelongitudinal incision make
1 two incisions slightly convex
downwards over the front
and back of the thigh to a
point on its inner aspect two
2 inches below the commence-
ment of these inecisions, divid-
ing skin and superficial fascia.
3 In the latter you eut in the
anterior flap from within ount-
wards the infernal saphena
vein surrounded by Ilympha-
e ¢ tics, and accompanied by
cutaneous branches of the in-
ternal cutaneous mnerve, also
the two branches of the mid-
L dle cutaneous, and the ante-
rior branch of the external cu-
taneous. In the posterior flap
cutaneous branches of the
small sciatic and branches of
the external cutaneous nerves
are divided.

Fig. 1. Outer side of left leg.
1 indicates the lines of the incisions in Lister’s modification of Furneaux
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Jordan’s amputation at the hip joint, the dark lines showing those on the
outer aspect, and the dotted lines those on the inner aspect of the thigh.
2 indicates thelines of the incisionsin Lister’s amputation through the thigh.

4. Dissect up the skin and superficial fascia from the deep
fascia to the level of or immediately above the lower ex-
tremity of the vertical incision. Then by a circular inci-
sion divide all the soft structures down to the bone. These
are shown in Fig. 2.

In doing this you divide from without inwards in the
front of the thigh beneath the fascia lata the wvastus ex-
ternus, rectus femoris, sartorius, adductor longus, and gracilis.
Beneath the rectus the wvastus internus and crureus are
divided, and beneath the adductor longus a portion of the
adductor brevis and magnus. The femoral artery is divided
in the interval between the sartorius, adductor longus, and
vastus internus. The vein lies behind and alittle to the outer
side of the artery and the long saphenous nerve external
to both. On the inner margin of the vastus externus is
the descending branch of the external cireumflex artery with
its veins, and in the substance of the vastus internus,
crureus, and vastus externus are divided the nerves to
these muscles. On the anterior surface of the adductor
brevis the profundd artery and veins are cut through near
the femur, and more internally the superficial branch of
the obfwrator nerve. The deep branch of the obturator
nerve 18 divided as it lies between the adductor brevis and
magnus. Lying beneath the deep fascia internally are
the two branches of the internal cutaneous nerve and a
branch of the obturator nerve. :

In the back of the thigh you divide from within ontwards
the adductor magnus at its insertion, behind it the internal
intermuscular septum, the semimembranosus with the semi-
tendinosus lying on it, the biceps and external infermus-
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Fig. 2. Transverse section of the thigh at a point about three
inches below the lesser trochanter.

As in all the following transverse sections, the muscles are indicated by
their initial letters. .

The femoral artery, vein, and nerve, are seen lying in the angular interval
between the adductor longus, vastus internus, and sartorius ; the nerve to
the vastus externus and the descending branch of the external circumflex
artery between the crureus, rectus, and vastus internus ; the profunda vessels
between the vastus internus, adductor longus, and adductor brevis; the
superficial division of the obturator nerve in front of the adductor brevis,
and the deep division behind that muscle ; the great sciatic nerve, the
sciatic artery, and the comes nervi ischiadiel between the gluteus maximus,
adductor magnus and biceps; the small sciatic nerve in the back of the
thigh beneath the fascia lata.
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cular septum, and the lower limit of the gluteus maximus.
The great sciatic nerve with the comes nervi ischiadici are
divided in front of the biceps, and the small sciatic nerve
immediately beneath the fascia lata. Portions of the
vastus externus and crureus are cut through external to the
intermuscular septum.

5. In the line of the vertical incision eut down on the femur,
dividing fascia lata, aponeurosis of gluteus maximus, the
vastus externus, the crurews, and the burse between the
glutens maximus, great trochantcer, and vastus externus.
Transverse branches of the exfernal circumflex artery are
divided beneath the vastus externus.

6. Now keeping close to the bone, dissect the soft structures
from it till you have cleared the anterior surface of the
capsule of the joint. You divide in so doing the origin of
the vastus externus from the base of the great trochanter,
the insertions of the gluteus medius and minimus, the
origins of the vastus infernus and erureus, the origin of the
iliacus minor from the front of the capsule of the joint and
ascending branches of the erternal circumflex artery.

7. Now raise the soft parts from the back of the bone and
joint separating the vastus externus crureus and external inter-
muscular septwm from the linea aspera. Then cut through
at their insertions the pyriformis, obturator internus, and
gemelli, guadratus femoris, gluteus maximus, adductor magnus,
brevis, and longus, and the psoas and tliacus. No arteries
of any size are divided in raising these flaps. Now cut
through the capsule of the joint and the ligamentum teres
and remove the limb.

8. Bring the edges of the flaps carefully together, and intro-
duce the drainage-tubes into that portion of the wound
formed by the vertical incision.

Should a longer stump be shaped, Fig. 3 will give the
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relative positions of the structures cut through in the
circular section of muscles.

Sometimes it is advisable to separate the periostenm
from the femur, in which case a much firmer stump is
obtained.

Fig. 3. Transverse section through centre of thigh.
The profunda vessels are seen as they lie between the femur and the
adductor magnus.
The great sciatic nerve and the comes nervi ischiadici lie between the
biceps, semitendinosus, and the adductor magnus.

The advantages of this operation are that the wound can be
kept antiseptic, since it is at some considerable distance from
the anus. By this means the danger from shock is enormously
diminished. The stump resulting from the operation is much
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longer than in the ordinary flap amputation, and should the
subperiosteal method be adopted it is still much firmer. On
this account an apparatus can be more easily fixed to it.

FURNEAUX JORDAN’S OPERATION.
Steps of the Operation.

. Apply elastic pressure to control the circulation after empty-

ing the blood-vessels by an Esmarch’s bandage, or by hold-
ing the limb in the erect position.

Make an incision about five or six inches in length along
the outer aspect of the femur, commencing just above the
trochanter, and proceed to free the capsule of the joint,
as In excision. Then divide the capsule and dislodge the
head of the femur.

Continue the vertical incision down the outer side of the
thigh, and rapidly separate the muscles from the shaft of
the femur.

Replace the femur in its bed, and make a circular incision
throngh the skin and subcutaneous tissue, then retracting
the skin make another circular ineision through the musecles
down to the bone.

Twist or ligature all the vessels.

Bring the edges of the wound accurately together, and
msert the drainage-tnbes in the lower and outer angle of
the wound.

Since the structures cut through are almost the same as

those divided in Lister’s modification of this operation, I will
not give them again in detail. See Fig. 2 and Fig. 3.
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AMPUTATION THROUGH THE Hip JoINT BY
ANTERO-PosTERIOR FrLAPS.

Steps of the Operation.

1. Empty the vessels of the limb and control the circulation

2

in the manner already described. Define the position of
the anterior superior spine, hip joint, and tuber ischii.
Stand to the left side of the limb to be removed. The
buttocks of the patient are brought well to the edge of
the table, and an assistant holds the thigh slightly flexed
on the trunk and rotated inwards.

. Enter the point of a long amputating knife about two

inches below the ramus of the pubes and near the tube-
rosity. Pass the point of the knife in the direction
of a point midway between the anterior sumperior spine
and the great trochanter, and you must remember in
doing this that the point of the knife must pass imme-
diately over the front of the head and neck of the femur
and behind the large vessels and the muscles on which
they lie, so that having passed the head the point of the
knife will have to be depressed to enable you to bring it
out midway between the spine and trochanter.

3. Now cut downwards parallel to the anterior surface of the

femur, then turn the blade forwards, and shape a flap
between six and eight inches long. See Fig. 4.

In transfixing, the point of the knife passes through
skin, superficial fascia, deep fascia, the gracilis, the adduc-
tor magnus, the adductor brevis, the inner margin of the
pectineus, the psoas, iliacus and iliacus minor, with the
bursa beneath these muscles and a portion of the front of
the capsule of the joint. The point then passes through
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a deep process of fascia lata, the anterior margins of the
glutens minimus and medius, the tensor vagine femoris,
fascia lata, superficial fascia, and skin.

Fig. 4. Section through the thigh immediately below the trochanter
IMINOr,

The great sciatic nerve and the seiatic artery lie on the posterior aspect of
the adductor magnus; the deep division of the obturator nerve on the
anterior surface of the adductor magnus; the superficial division of the
obturator nerve between the adductor longus and brevis; the nerve to the
vastus externus with the descending branch of the external circumflex artery
between the vastus externus and erureus ; the femoral artery and vein, the
anterior crural nerve, the profunda artery and vein in the space between the
adductor longus, pectineus, iliacus, crureus, rectus, and sartorius; the small
sciatic nerve between the semitendinosus and the gluteus maximus.

In cutting the flap you divide further portions of the
muscles already ennmerated, and besides these the adduc-
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tor longus, the rectus, the vastus externus, internus, the
crureus, and the sartorius. See Fig. 2.

The femoral artery is divided where it lies beneath the
sartorius, and between the adductor longus and vastus in-
ternus with its vein behind it. | _

The profunda artery with its vein is divided as it lies
on the iliacus and psoas or pectinens, its internal circum-
flex branch being cut through as it passes back between
the psoas and pectineus. The three divisions of the ex-
ternal circumflex are divided separately: the upper as it
passes over the neck of the femur, the middle as it passes
beneath the vastus externus, and the descending branch as
it lies on the inner margin of the vastus externus. You
cut through the long saphenous nerve and the nerve to
vastus internus as they lie external to the femoral artery,
the nerve to the vastus externus with the descending
branch of the external circumflex artery, the internal
cutaneous nerve as it lies superficial to the femoral artery,
the superficial branches of the obturator nerve on the ad-
ductor brevis, and the deep branches beneath it.

You cut through in the superficial fascia from without
mwards the external cutaneous nerve, the two branches of
the middle cutaneous, the internal saphena wvein accom-
panied by its lymphatics, the upper cutaneouns branch of
the internal cutaneous nerve, the ilio-inguinal nerve, and
branches of the inferior pudendal nerve.

The large vessels are now to be twisted or ligatured.

3. An assistant retracts the anterior flap, while another ab-
ducts the thigh, rotates it outwards, and so extends very
forcibly the hip joint. Cut through the front of the cap-
sule, allowing the head to be forced forwards out of the
acetabulum, divide the ligamentum teres, and then the
posterior portion of the capsule.
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4. The assistant now draws the head of the femur and the tro-
chanter forwards, rotating the femur inwards at the same
time. You now cut downwards and backwards, forming
a posterior flap about four inches in length. The length
of this flap varies with the length of the anterior one, and
should be much shorter than it. In eutting this flap you
divide the remainder of the tensor vagine femoris, the glu-
teus medius and minimus; superficial to them the glutens
maximus ; the adduetor magnus, and any portion of the
adductor brevis which 1s not contained in the anterior flap;
behind the neck of the femur the obturator externus, ob-
turator internus with the gemelli, and above them the
pyriformis; the quadratus femoris, and superficial to it
the three hamstring muscles. You cut the great sciatic
nerve and the comes nervi ischiadici as they lie behind the
adductor magnus; beside it the small sciatic nerve and its
branches with the sciatic artery and its branches ; branches
of the obturator artery with the tendon of the obturator
externus ; branches of the gluteal artery and superior
gluteal nerve between the gluteus medius and minimus;
and branches of the obturator nerve to the hip joint
and to the adductor magnus.

Outside these you cut deep fascia and superficial fascia
containing cutaneous branches of the small sciatic nerve.

5. Ligature or twist any vessels, and bring the edges of the
flaps together with sntures, and introduce drainage tubes.

AMPUTATION THROUGH THE Hip JoiNT BY LATERAL
Frars.

Steps of the Operation.
1. The patient being in the same position as in the last opera-
tion, and the circulation controlled, define carefully the
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position of the femoral vessels, great trochanter, and tu-
berosity of the ischium. Make a semicircular incision,
starting from the tuberosity of the ischium and passing
downwards and forwards to a point one hand’s-breadth
below the great trochanter, thence passing gradually up-
wards and forwards to the centre of the groin on the outer
side of the femoral vessels.

2. Cutting inwards, reflect this flap upwards to the level of
the upper border of the great trochanter. You now open
the joint and disarticulate, an assistant foreibly adducting
the limb to facilitate this step.

3. Now make the inner flap by transfixing the thigh on the
inner side, inserting the knife in the anterior wound,
passing it backwards close to the inner side of the neck
of the femur, and bringing it out near the tuberosity of
the ischium where the external incision was commenced,
and then cutting out through the soft parts, including all
the adductors, &c.

I have taken the account of this operation from Mr.
Bryant’s ¢ Surgery.” He proposes to ligature the common
femoral before the second flap is made, should there be
much fear of loss of blood.

The incision being vertieal, the drainage is more satis-
factory than in the amputation by antero-posterior flaps.

AMPUTATION THROUGH CENTRE ofF THIGH.
ListEr's Frar METHOD.

Steps of the Operation.
1. The upper limits of the flaps must be placed about two
inches below the point at which you intend to divide the
femur. See Fig. 1.
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Make two vertical lateral incisions along the inner and
outer aspects of the thigh,each equal in length to two-thirds
of the diameter of the limb. Join their lower extremities by
a transverse incision across the front of the thigh, sloping
it obliguely npwards at its extremities, so that the angles
of the flap may be rounded. This incision extends throngh
skin and superficial fascia, containing the infernal saphenous
vein, lymphatics, and npper branches of the vnternal cuta-
neous nerve, the anterior branch of the wnternal cutaneous,
the two branches of the middle cutaneous, and the anterior
branch of the external cutaneous nerves.

2. Make a skin-flap from the posterior aspect of the thigh by
cutting it at an angle of forty-five degrees to the axis of
the imb. Reflect it at once.

You divide skin and superficial fascia, containing the in-
ternal branch of the infernal cutaneous, branches of the
obturator, branches of the small sciatie, and branches of the
external cutaneous nerves.

3. Raise the anterior flap, containing a moderate amount of
muscle, cutting 1t from without inwards. Reflect well
both flaps. Cut by a circular incision down to the femur
through the muscles surrounding it, so as to expose the
bone about two inches above the angle of union of the
flaps. See Fig. 3, and Fig. 6.

In raising the anterior flap you divide deep fuscia,
portions of adductor magnus and longus, gracilis, sartorius,
vastus nternus, crureus, rectus, vastus externus, with the
femoral artery, vein, and wnfernal saphenous mnerve in
Hunter’s canal, branches of the external circumflex artery
along the inner aspect of the wvastus externus, with
the nerve to that muscle, and branches of the nerve to
the vastus internus in its substance. In the circular
incision further portions of the same muscles are di-
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vided. On the back of the thigh you divide deep fascia,
and from without inwards the wvastus externus, the crureus,
the external intermuscular septum, the two heads of the

Fig. 5 is a transverse section through the lower third of the thigh, about
three inches above the patella.

The femoral artery, vein, and the internal saphenous nerve are seen as
they lie between the vastus internus, adductor longus, and sartorius in the
lowest part of Hunter’s canal.

The great sciatic nerve and the comes nervi ischiadici are seen to lie be-
tween the two heads of the biceps and the semimembranosus muscles.

biceps, the semitendinosus, the semivmembranosus, and more
anteriorly the internal intermuscular septum and further por-
tions of the adductor magnus, and adductor longus gracilis.
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Lying between the adductor muscles the profunda artery
and wvein are cut, and under cover of the semitendinosus
and biceps the greatf sciatic nerve and the comes nervi ischia-
dici are divided. The small sciatic nerve is divided be-
neath the deep fascia posteriorly, and in the adductor
magnus branches of the obturator nerve to the knee joint.

Fig. 6. Section through middle of thigh.

AMPUTATION THROUGH THE THIGH.

CircurArR METHOD.

Steps of the Operation.
1. Make a circular incision through the skin and superficial
fascia about three or four inches below the point at which
you intend to saw through bone. (The point in this de-
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scription will be an inch above the centre of the femur.)
In so doing you divide skin and superficial fasecia, which
contains in front branches of the external cutaneous, two
divisions of the middle entaneous, anterior and internal
divisions of the internal cutaneous nerves, and on the
back of the thigh branches of the small sciatic nerve. The
internal saphena vein and lymphatics are also cut through,
and occasionally a cutaneous branch of the obturater
nerve on the inner aspect of the thigh.

2. Tarn the skin and superficial back from the deep fascia for

about two inches. An assistant retracts this circular flap.
Make a circular incision through the soft structures down
to the bone. See Fig. 6.

You divide deep fascia, which encircles the thigh, and
beneath it on the front of the thigh the vastus externus,
rectus, vastus internus and crureus, sartorins and portions
of the gracilis, adductor longus and magnus; on the back
of the thigh the vastus externus, the crureus, external in-
termuscular septum, the two heads of the biceps, the
semitendinosns with the tendon of the semimembranosus
lying internal to it. More deeply still the adductor magnus
and longus muscles are cut through, the gracilis internal
to both, the internal intermuscular septum behind the
adductor magnus, and in front of the adductor longus an
aponeurotic band stretching from the anterior surface of
this muscle to the inner aspect of the vastus internus,
and sheathing in the structures contained in Hunter’s
canal. The femoral artery is divided in Hunter’s canal,
with the vein which lies posterior and external to it, and
the long saphenous nerve which lies external to both.

In the adductor magnus is divided the mnerve to the
knee joint from the deep division of the obturator.

Behind the adductor longus, near the linea aspera, the
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terminations of the profunda artery and vein are cut
through. The descending branch of the external circum-
flex artery, with branches of the nerve to the vastus
externus, are divided at the inner aspect of that muscle.

The great sciatic nerve with the comes nervi ischiadieci
are divided on the posterior surface of the adductor mag-
nus, and the small sciatic nerve is cut through as it lies
superficial to the hamstring muscles, and beneath the deep
fascia.

3. An assistant firmly retracts the skin and muscle while you
separate the soft structures from the femur for an inch or
more of its length above the level of the circular incision
through the muscles. Having done this, you saw throngh
the bone at this point. The divided bone is now seen to
form the apex of a cone, whose sides are formed by the
divided muscle, subentaneous tissues, and skin. In clear-
ing the bone you separate the origins or insertions of
several of the deeper muscles, namely, the vasti and cru-
reus, the adductor magnus and longus, the short head of
the biceps, with the internal and external intermuscular
septa. A very satisfactory stump results from this form of
amputation. Should the amputation be made through
the lower third of the thigh, the structures cut through can
be seen 1n Fig. 5, 1n their relative positions to one another.

AMPUTATION AT THE KNEE BY CARDEN'S METHOD.

Steps of the Operation.

1. The knee being kept semiflexed by an assistant, stand to
the right of the limb. Grasp the lower part of the thigh,
so that the tip of the middle finger indicates the position
of the tubercle for the insertion of the adductor magnus,

C
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and the extremity of the
{\ \ thumb is placed on an oppo-
site point which is in the
same vertical and horizontal
plane as the adductor tuber-
cle. See Fig. 7 and Fig. 8.
2. Join these two points by an
incision which 1is convex
downwards, the limit of its
convexity approaching the
level of the tubercle of the
tibia. You cut through skin
and superficial fascia, con- -
taining from within outwards
the anterior and internal
branches of the internal cu-
taneous, the cutaneous patelle,
the terminal branches of the
two divisions of the maiddle
cutaneous and the external
cutaneous nerves, and, on the
inner side, the long saphenous
vein with its accompanying
lymphatics. Branches of the
anastomotica magna and of
the articular arteries are di-
vided in the superficial fasecia.
3. Reflect this flap from the an-
terior surface of the patella,
and, onreachingitsuppermar-
gin, divide the muscles and

Fig. 7 is the outer aspect of the left
leg and thigh.
3 indicates the incisions in Carden’s amputation, and 4 the incisions in
Lister’s modification of Carden’s operation.
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Fig. 8 is a transverse section through the condyles of the femur.
B.P. indicates the position of the Bursa patellz.
C . ” Capsule.

L. M. 3 s Ligamentum mucosum.

S.M. & s» - Synovial membrane,
E.LL. . o External lateral ligament,
LL.L. 7 o Internal lateral ligament.

The popliteal artery, vein, and internal popliteal nerve are seen lying be-
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tween the inner head of the gastroenemius, the outer head of the gastrocne-
mius and plantaris muscle. The external popliteal nerve lies behind the
biceps.

The internal saphenous nerve lies with the tendon of the gracilis outside

the sartorius, and the internal saphena vein inside that musele in the super-
ficial fascia.

deep fascia and reflect them from the femur to the level of
the adductor tubercle. (Or the patella with the ligamen-
tum patellee may be also reflected in the flap, and subse-
quently dissected out of it.) In doing this you open the
bursa over the lower half of the patella, you divide deep
fascia above the patella, the quadriceps tendon and muscle,
the subjacent synovial membrane of the joint, the external
branch of the anastomotica magna, branches of the de-
scending division of the external circumflex, superior internal
and external articular arteries, and of nerves to the vastus
externus and internus in the substance of these muscles.
4. Now enter the point of the knife with its edge directed
backwards at the point you first entered it, pass it behind
the femur, and make it emerge through the outer angle of
the anterior incision. Cut directly backwards through the
soft strnctures in the back of thigh. In doing this you
divide outside the external condyle, the biceps with its apo-
neurotic wnsertion into the fascia lata, and, on the immer
and posterior part, the sarforius, the gracilis, and lying
external to it the semimembranosus with the tendon of the
semitendinosus lying on it posteriorly. The two heads of
the gastrocnemius and the plantaris are also cut through.
The popliteal artery and the branch of the obiurator nerve
to the knee joint are divided on the back of the femnr, and
the popliteal vein lying posterior and a little external to it.
Still more posteriorly and externally is divided the wnternal
popliteal nerve with its branches to the skin, muscles, and
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joint. The external saphena vein may be divided as it
enters the popliteal, and the internal with its lymphatics in
the superficial fascia at the lower and inner portion of this
incision. The exfernal popliteal nerve with the communa-
cans peronet and articular branches are divided behind and
internal to the posterior margin of the biceps tendon. The
wnternal saphenous nerve and the superficial branch of the
anastomotica magna artery are divided at the upper border
of the gracilis. Just beneath the deep fascia, in the middle
line, the terminal branch of the small sciatic nerve is
divided, and in the superficial fascia small branches of
the small scratic, internal, and external cutaneous nerves.

5. Now clear the femur at the level of the adductor tubercle
by a ecircular incision, dividing the synovial membrane
covering its anterior surface, branches of the arficular
arteries and of the anastomotica magna, and the periostewm.
Saw through the bases of the condyles at this level trans-
versely to the axis of the limb.

Some surgeons remove the articular surface of the patella,
which they leave in the anterior flap, and oppose its cut
surface to that of the femur, this modification being called
Gritti’s operation.

LisTER’'S MobpIricaTION 0OF CARDEN'S OPERATION.

Steps of the Operation.

1. Cut transversely across the front of the leg at the level of
the tuberosity of the tibia, from the inner margin of the
tibia to a corresponding point on the outer aspect of the
leg, dividing skin, superficial fascis, and stroctures con-
tained in it. See Fig. 7 and Fig. 8.

2. Join the extremities of this incision by another, which will
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form an angle of forty-five degrees with the axis of the
limb. This incision is also through skin, superficial fascia,
and contained structures.

3. Dissect up the posterior skin-flap and the circle of skin and
subcutaneous tissues to the level of the lower margin of
the condyles.

4. The assistant then bends the knee to clear the upper
margin of the patella. Make a circular incision through
the structures about the joint, dividing at the same time
the ligaments of the joint. Saw through the bone trans-
versely to the axis of the limb.

These structures have been already described in detail.

AMPUTATION THROUGH KNEE JOINT.—POSTERIOR
Frapr.

Steps of the Operation.

1. An assistant holds the leg in an extended position. Make
a semilunar anterior flap commencing at the lower and
back of the internal condyle, passing just below the patella,
and ending at the lower and back part of the external
condyle. See Fig. 9. In doing this you divide skin and
superficial fascia, containing from within ontwards branches
of the cutaneous patellee, anterior and internal branches of
the internal cutaneous, the middle and exlernal cutaneous
nerves, and branches of the articular and anastomotica
magna arteries.

2. The assistant flexes the leg, and you cut through the joint
in the direction of the incisions, dividing deep fascia, liga-
mentwm patellee, capsule, ligamenta alaria and mucoswm, the
internal lateral and two external lateral ligaments of the knee
joint, the synovial membrane, the crucial ligaments, and the
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popliteus and biceps tendons. The inferior external articular
artery and nerve are divided as they run with the tendon
of the popliteus.

3. The assistant holds the tibia and
fibula firmly, displacing their
upper extremities a little for-
wards. With the edge of the
knife directed downwards, cut
a long posterior flap from within
outwards and above downwards.
This flap should be about four or
five inches long.

In clearing the margin of
the tibia to introduce the blade
of the kmife flat along its pos-
terior surface, yon divide the
posterior ligament of the joint,
the semwvmembranosus internally
at its insertion into the head of
the tibia, and any of the biceps
not already completely divided.
You then divide the fibular
origin of the soleus, the plantaris;
and both heads of the gastroene-
mius. The sartorius, gracilis, and

Fig. 9 is a diagram of the outer
aspect of the left leg.

The lower end of the femur,
from before backwards as they and the patella are shown; also
lie in the inner aspect of this flap. Fh‘l_ﬁf‘erﬂﬂt malleolus, which is
The popliteal artery is divided YRR 0L,
near its termination, and 1ts infe- amputation through the knee
rior internal and external articu- joint by a large posterior flap.

lar and museular branches. The

semitendinosus will be divided

vein 18 divided on its inner aspect, and the infernal pop-
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liteal nerve internal and superficial to both. The exfernal
popliteal nerve is divided as it lies on the posterior and inner
aspect of the biceps tendon. Superficial to these structures
are divided deep and superficial fascie, containing the com-
municans fibularis and f#ibialis, and the termination of
the small sciatic nerve accompanying the exfernal saphena
vein. The internal saphenous vein and nerve and the super-
ficial branch of the anastomotica magna are divided in the
inner portion of this flap.

ANTERIOR FLAP AMPUTATION THROUGH THE KNEE

J OINT.

Steps of the Operation.

1. The leg is held extended by an assistant. Make a long an-
terior flap whose convexity shall extend to a point about one
and a half inches below the tubercle on the tibia, and which
shall commence and end at the lower and back part of
each condyle. In this incision you only divide skin and
superficial fascia with structures already enumerated.

2. Make a very short posterior flap, dividing skin and super-
fictal fascia, with the external saphenous vein, lymphatics,
the termination of the small sciatic nerve, the internal
saphenous vein, and accompanying lymphatics, and branches
of the internal and external cutaneous nerves.

2. Dissect up the skin and superficial fascia to the level of the
lower margin of the condyles. The knee is now slightly
flexed, and the joint is cut through, with the soft parts
surrounding it. These last have been already enumerated
in the preceding operation.

Some operators prefer to remove the patella, in which case
the circular incision is made at its upper limit.
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AMPUTATION THROUGH THE KNEE BY LATERAL
Fraps.

Steps of the Operation.

1. Make two convex lateral incisions, commencing at the
anterior margin of the tibia about an inch below the
tubercle, and reaching the median line posteriorly at a
point on a level with their commencement. The inner
flap should be a little larger than the ounter. From the
angle of junction of the flaps on the posterior aspect of
the leg make a vertical median incision to the level of the
knee joint. See Fig. 10.

2. Reflect the skin and subcutaneous tissue to the lower
margin of the patella. Cut throngh the ligamentum
patellee and the other ligaments of the joint, and divide
the remaining structures by a ecircular incision at this
level.

AMPUTATION OF THE L.EG THROUGH THE CALF.

Lister’s METHOD.

Steps of the Operation.

1. Measure the diameter of the limb. Make a longitudinal
incision equal in length to half this diameter along the
inner aspect of the leg from a point an inch below the
intended division of bone, which in this description is an
inch above the centre of the leg. See Fig. 7 and Fig. 11.

2. Make another incision on the outer aspect of the leg
directly over the fibula, commencing an inch higher up
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than the one on the inner aspect of the leg, and ending
in the same horizontal level as the last,
3. Join the extremities of these vertical incisions by a trans-

.BEP

Fig. 10 is a transverse section through the condyles of the femur.

verse incision crossing the front of the leg, taking care
that each of the posterior extremities of this incision
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slopes upwards so as to round the angles of this flap.
These incisions are carried through skin and superficial
Jascia, and in this fascia the internal saphenous vein, lym-
phatics, and nerve, with branches of the external saphenous

Fig. 11. Section through middle of right leg,

The anterior tibial vessels and nerve are seen lying on the interosseous
membrane between the tibialis anticus and the extensor longus pollicis ; the
posterior tibial vessels and nerve between the tibialis posticus, flexor longus
digitorum, and the soleus ; the peroneal vessels between the flexor longus
pollicis, tibialis posticus, and fibula, The internal and external saphenous
veins and nerves are seen in the inner and outer aspects of the leg,

vein and nerve, are divided. The musculo-cutaneous nerve is
divided as it emerges from the deep fascia of the leg.

4. Connect the npper extremities of the inner vertical incision
with the outer incision, at the same level, by an incision
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which crosses the back of the leg at an angle of forty-five
degrees to the vertical, dividing skin and superficial faseia,
containing the external saphenous vein, nerve, and lymphatics,
and branches of the nfernal saphenous wvein, merve and
lymphatics and small sciatic nerve.

9. Raise the anterior flap to the level of the upper end of the

inner incision, cutting through all the soft structures
down to the bone, carefully avoiding the anterior tibial
vessels, which you separate from the interosseous mem-
brane with the tip of the finger. In doing this you divide
deep fascia with the intermuscular septa, the tibialis anticus,
extensor proprius pollicis, extensor communis digitorwm, and
the peroneus tertius, should it extend high up the leg. The
peroneus longus and brevis with a portion of the soleus will
also be divided in the outer vertical incision. The anterior
tibial vessels and nerve will be divided between the tibialis
anticus and extensor proprius pollicis. In reflecting this flap
these muscles are all partly removed from their bonyorigins.

6. Reflect the skin and superficial fascia forming the pos-

7.

terior flap to the same level, and divide the structures on
the back of the leg down to the bone.

You divide deep fascia, gastrocnemius, the plantaris, any
portion of the peroneus longus or brevis not divided in cut-
ting the anterior flap, the soleus, a layer of deep fascia, and
beneath it the flewor longus digitorum, tibialis posticus, and
flexor longus pollicis. The posterior tibial vessels and nerve are
cut through as they lie on the tibialis posticus, and external
to them, and under cover of the flexor longus pollicis, the
peroneal artery and the nerve to the flexor longus pollieis.
Reflect the soft parts from the bone to the level of the
upper limit of the external incision; that is, for an ineh
higher up. Clear the bone, and divide it with the inter-
osseous membrane at this level.
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By means of these incisions the heavy mass of sural
muscles 18 excluded from the posterior flap.

AMrPuTATION OF THE LEG BY TEALE's MEeTHOD.

Steps of the Operation.

The only part of the leg where this amputation is now per-
formed is in the lower portion of the calf. As will be seen
from the deseription of the operation, it cannot well be applied
to the leg where i1ts circumference is great. See Fig. 11 and
Fig. 12.

1. Measure the circumference of the leg at the lower limit
of the calf. Divide this circumference into two equal
anterior and posterior portions, taking care that the points
of division are in the same horizontal planes., From these
points mark two vertical lines, each equal to the semi-
circumference of the limb, and join the lower extremaities
of these vertical incisions by a transverse mark crossing
the front of the leg.

2. At the junction of the lower three-fourths with the npper
fourth of the vertical lines mark out a transverse incision,
which erosses the posterior aspect of the leg.

2. Make vertical and transverse incisions along the lines which
mark out the square anterior flap, dividing all the soft
part down to the bone, and reflect this flap to the upper
limit of the vertical incision. You divide skin and superficial
fascia, containing the internal saphenous wvein, nerve, and
lymphatics, the two divisions of the musculo-cutaneous, and
branches of the external saphenous nerves, anterior annular
ligament and deep fascia, the tibialis anticus, anterior tibial
artery, veins, and nerve, their muscular branches, the extensor
longus pollicis, extensor communis digitorum, the peroneus
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Fig. 12.
@ indicates the lines of the incisions in Teale’s amputation.
= the lines of ineisions in Syme’s or Pirogoft’s amputations, and
8, the lower oblique ineision in the modified form of Pirogotf’s amputation,

tertius, and the anferior pero-
neal artery and veins emerging
from beneath it.

In the outer vertical in-
cision the knife will pass
obliquely through the pero-
neus brevis and longus muscles.
In raising the anterior flap
these muscles must be raised
from the bones, the anterior
tibial vessels and nerve being
separated carefully from the
interosseons membrane with
the tip of the finger.

4, Make an incision down to

bone along the transverse
marking across the back of
the leg, and raise this flap to
the same level as the anterior.
In doing this you divide skin,
superficial fascia with the
external saphena vein, lymph-
atics, and nerve, and branches
of the internal saphenous nerve,
deep fascia, the tendon of the
gastrocnemius, beneath it that
of the plantaris, and the apo-
neurotic posterior aspect of
the soleus blending with the
anterior aspect of the gas-
trocnemius, a layer of deep
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Jascia beneath thesemuscles, and outside them those portions
of the peroneus brevis and peroneus longus not contained in
the anterior flap. Beneath the

deep layer of deep fascia the l

flewor longus digitorum, tibialis

posticus, and flexor longus pollicis
are raised in the flap, and the
posterior tibial artery and weins,
as they lie superficial to the
flexor longus digitorum, the
nerve lying superficial and ex-
ternal to them. The peroneal
artery is divided as it lies be-
neath the flexor longus pollicis.

. Saw through the bones at the

upper limit of reflection of the
flaps.

6. Bend the long anterior flap on
itself and suture its angles to
those of the posterior flaps.
See Fig. 13.

{13 |

SYME'S AMPUTATION. Fig. 13.  Outer aspect of left
leg.
In Syme’s Amputation, the foot 3 shows the stump left after

is removed at the ankle joint, to- the flaps have been brought
together in Teale’s amputation

gether with the lower extremities ¢, ough the lower part of the
of the tibia and fibula, just above calf.
the bases of the malleoli.

Steps of the Operation.
1. Control the blood supply by an elastic tourniquet above
knee.
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2.

The foot being held at right angles to the leg, grasp the
back of the heel with the left hand, so that the tip of the
index finger rests on the extremity of the outer malleolus,
and the tip of the thumb indicates a point exactly opposite
to it. This will be seen to be considerably below .and
behind the lower extremity of the inner malleolus. See
Fig. 12.

3. Using a short, strong-bladed knife, make an incision across

the sole of the foot joining these two points, cutting at
once down to bone. This incision may be vertical, but
should the heel be very prominent, it is advisable to make
it slope a little backwards towards the heel. Now extend
the foot and join the extremities of this incision by one
running straight across the front of the ankle.

In making the second incision you divide—Superficial
faseia, containing the wnfernal saphenous vein with Ilym-
phatics in front of the inner ankle, accompanying them
the internal saphenous nerve, and outside it the two branches
of the musculo-cutaneous nerve and branches of the external
saphenous merve. Branches of the internal calcanean, the
internal malleolar, external malleolar, and anterior peroneal
arteries are also cut.

Beneath the superficial fascia you divide in the same
order internal annular ligament with the tendons of the
tibtalis posticus and flewor longus digitorum surrounded
by synovial sheaths, the anterior annular ligament cover-
ing the tendons of the tibialis anticus, extemsor longus
pollicis, extensor longus digitorum, and peroneus tertius.
Beneath the last tendon is seen a part of the fleshy
origin of the exfensor brevis digitorwm. The termina-
tion of the anterior tibial artery with 1ts wvene comaites
is divided between the tendons of the extensor of the
great toe and those of the smaller toes, and lying to its
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inner side i1s the termination of the anterior tibial
nerve.

In making the first incision you cut through superficial
fascia, which is very thick in the sole of the foot, and
consists of fibrous septa containing in its meshes nodules
of fat. In the superficial fascia you see the cut ends of
the calcaneo plantar cutaneous branch of the posterior
tibial nerve below the inner malleolus, the external sa-
phenous nerve and its branches below the outer malleolus,
and near it the external saphena vein accompanied by, lym-
phatics.

Branches of the internal calcanean artery are divided on
the inner aspect of the heel, and on the ounter branches
of the anterior and posterior peroneal arteries. Beneath
the superficial fascia the internal annular ligwment, the
inner, middle, and outer divisions of the plantar fascia and
the external annular ligament are divided, and beneath
these structures, the abductor pollicis covering the tendon
of the flewor longus pollicis and the fleshy origin of the
fexor accessorius.  Above the tendon of the flexor of
the great toe the posterior tibial artery is divided with its
venee comites, and below the artery the posterior tibial
nerve. In some subjects, instead of single trunks, the
internal and external plantar arteries and nerves would be
divided. This depends a good deal on the direction of this
incision.

Outside these are divided the flexor brevis digitorum and
the abductor minimi digiti ; also the tendons of the pero-
neus longus and brevis and the middle fasciculus of the
external lateral ligament. These two tendons are sur-
rounded by synovial membranes.

4. Now dissect the posterior flap from the under surface of the
os calcis till the heel is turned, keeping the edge of the
D
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knife close to the bone. You divide in so doing the attach-
ment to it of the internal annular ligament, the three divi-
sions of the plantar fascia, the external annular ligament, the
abductor pollicis, flevor accessorius, flexor brevis digitorum,
and abductor minime digiti.

5. Separate the tibia, fibula, and astragalus by cutting through

the anterior ligament of the ankle joint, the infernal laferal
ligaanent immediately below the internal malleolus, the
anterior division of the external lateral ligament, and later
the posterior division, the middle division having been al-
ready cut through. Clear the upper surface of the os
caleis from the surrounding fat, dividing further portions
of the internal and external annular ligaments. Finally
cut through the fendo Achilles at its insertion, at the same
time opening the bursa between it and the bone,

6. Now separate the soft structures from the tibia and fibula to

a point half aninch above the marginof thearticular surface
on the under aspect of the tibia, dividing in so doing that
portion of the deep fascia and annular ligaments which bind
these parts down to the bone. Retract them, and saw
transversely through the tibia and fibula at this level.

7. The edges of the flaps must now be brought together and

drainage tubes inserted.

PiroGcorr’'s AMPUTATION.,

In Pirogoft’s Amputation the steps of the operation are

similar to those in Syme’s operation, except that the portion
of the os calcis behind the posterior margin of the astragalus
is left in the flap, and is adjusted to the cut surface of the
tibia and fibula. See Fig. 12.

Some surgeons prefer to cut the surface of the tibia and
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fibula horizontally, and that of the lower flap and os caleis
vertically (No. 7, Fig. 12); while others cut the lower flap
and these bones obliquely, the first in a downward and forward
direction, the os calcis in a similar direction (No. 8, Fig.
12). By this last means the dense skin covering the under-
surface of the heel sustains the superjacent
weight, and not, as in the former, the more
delicate covering of the posterior surface of
the heel. This operation is not regarded with
much favour by many surgeons, because the
flap requires very delicate adjustment, and
becanse in some cases there is risk of caries
of the fragment.

The stump left after Pirogoft’s amputation
18, according to the makers of mechanical
appliances, better than that left after Hey’s,
Lisfranc’s, Chopart’s, or Syme’s amputation.
Mr. Heather Bigg deseribes the apparatus
used after Pirogoft’s amputation as one of

Fig. 14 shows the

£ : sition of the me-
the most perfect in the range of mechanical g, tarsal articula-

appliances. tion, and of the
bones entering into
its formation.

CHOPART'S AMPUTATION.

In Chopart’s Amputation, or medio-farsal disarticulation, the
front of the foot is removed at the medio-tarsal articulation.
Posteriorly this joint is formed by the convex head of the
astragalus internally, and externally by the concavo-convex
anterior surface of the os caleis, and anteriorly by the concave
posterior surface of the scaphoid on the inner side, and on the

outer side by the irregular posterior surface of the cuboid.
See Fig. 14.
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The direction of the upper limit of this articulation is not
transverse, its inner half being convex anteriorly, its outer
half concave in the same direction. :

The inner limit of the joint is situated immediately behind
the tubercle of the scaphoid, and corresponds in a foot of
average size to a point one inch in front of the inner mal-
leolus or to a point midway between the malleolus and the
base of the first metatarsal bone. In most feet it is not difficult
to feel the tuberosity.

The ounter limit of the articulation is also situated one inch
in front of the outer malleolus, or midway between the mal-
leolus and the base of the fifth metatarsal bone. It can be felt
as a distinct prominence, which is formed partly by the os
calcis and partly by the cuboid.

Steps of the Operation.

1. Grasp the front of the foot in the left hand, indicating with
the tips of the thumb and forefinger the inner and outer
limits of the articnlation. Then taking care that your
incision begins and ends fairly in the sole of the foot, join
these two points by an incision across the dorsnm of the
foot, having a slight convexity forwards. See Fig. 15.

In so doing you divide superficial fascia, containing from
without inwards the external suphenous nerve, the branches
of the musculo-cutaneous nerve, and the wniernal saphenous
nerve; also accompanying the nerves of the same name,
the terminations of the external and internal saphenous veins.

Cutaneous branches of the external plantar, tarsal,
external malleolar, anterior peroneal, internal malleolar, and
wnternal plantar arteries may also be seen in section.

2. Having retracted the skin and superficial fascia sufficiently,
cut through the structures lying superficial to the medio-
tarsal articulation. These are from without inwards a
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portion of the outer division of
the plantar fascio, with a little
of the abductor minimi digite
lying beneath it ; the deep fascia,
with the lower limit of the an-
terior annular ligament, covering
in the tendons of the peroneus
longus and brewis, the extensor
brevis digitorum covered by the
tendons of the peroneus tertius
and ewxtensor longus digitorum,
the tendons of the extensor longus
pollicts and tibialis anticus, and
still more internally a portion
of the ¢nner division of plantar
fascia and the subjacent ab-
ductor pollicis are cut through.

The dorsalis pedis artery 1is
seen between the tendon of the
extensor proprius pollicis and the
long extensor of the toes. Fur-
ther branches of the exfernal
plantar and other arteries al-
ready mentioned are seen in the
superficial fascia.

The inner division of the an-
terior tibial nerve is seen lying
internal to the dorsalis pedis
artery, and the oufer division is
seen cut in the substance of the
extensor brevis digitorum.

3. Now cut through the ligaments

covering in the articulation

Fig. 15, Outer aspect of left
leg.

7 indicates the position of
the external mallenlus, and 6
the posterior extremity of the
fifth metatarsal bone. 8 is
placed immediately below a
point midway between the tip
of the external malleolus and
the projecting base of the fifth
metatarsal, and corresponds
therefore to the angle of june-
tion of the dorsal and plantar
Hlaps in Chopart’s operation.
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above, namely, the superior calcaneo cuboid, the internal
calcaneo cuboid, which is placed deeply in the hollow be-
tween the astragalus and os calcis, and is closely connected
with the next ligament to be divided, the external calcanco
scaphord.  Lastly, the superior calcaneo scaphoid is . cut
through.

4. Now shape a large plantar flap, commencing by cutting
from the inner end of the dorsal incision along the inner
margin of the foot, along the anterior limit of the sole,
and along the outer margin of the sole to the ounter ex-
tremity of the dorsal incision, cutting the flap longer
internally than externally. Dissect this flap up from
the bones till you reach the level of the medio-tarsal arti-
culation. In making this flap you will divide supeificial
fascia, which 1s thick and contains masses of fat separated
by fibrous septa. In this fascia you divide branches of the
vnternal saphenous nerve, internal and external plantar and
external saphenous nerves, also branches of the nternal
and external saphenous veins, and branches of the nternal
plantar, external plantar, tarsal, and metatarsal arteries.

In raising the flap from the bones, you divide the inner
division of the plantar fascia with the abductor pollicis
beneath it, the five processes of the middle division of the
plantar fascia, bifurcating to enclose the tendons of the
frewor longus and flexor brevis digitorum, and the tendon of
the flexor longus pollicis. All these tendons are divided
here with their coverings of synovial membrane. Between
these processes of plantar fascia are divided the termina-
tion of the internal plantar artery and veins, the digital
branches of the external plantar artery and veins, and the
tendons of the lumbricales.

The outer division of plantar fascia with the subjacent
abductor minimay digity are also divided. In raising the
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flap still further small portions of the transversus pedis,
JHexor brevis pollicis, adductor pollicis, outer interossei muscles,
and the flexor brevis minimi digiti may be removed in the
flap. The deep division of the external plantar artery will be
divided with the accompanying veins and nerve on the
bases of the second or third metatarsal bones. The tibialis
posticus will now be divided with the process passing back
from it to the sustentaculum tali.

o. Now cut through the inferior caleaneo scaphoid and the
long and short plantar ligaments, and the operation is
complete. _

6. Bring the flaps together with sutures and introduce drain-
age tubes.

Some surgeons prefer to open the joints from the dorsum,
and afterwards make the plantar flap by cutting from within
outwards, while others shape the plantar flap by cutting through
the skin and superficial fascia before doing so.

LisFrrANC'S AMPUTATION.

The metatarsal is removed at the tarso-metatarsal articu-
lation.
Steps of the Operation.

1. First define the position of the projecting base of the fifth
metatarsal bone, and then that of the base of the first
metatarsal. The former is easily found, but the latter
cannot always be felt so easily. It corresponds to the
centre of the inner margin of the foot, and lies about an
inch in front of the tuberosity of the scaphoid.

2. Grasp the front of the foot so that the points of the index
finger and thumb indicate the articulations at each margin
of the foot. Make a slightly curved incision, beginning
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and ending well in the sole of the foot immediately in
front of these articulations. See Fig. 16.

In doing this you divide skin and superficial fascia, con-
taining from without inwards branches of the external sa-
phenous, musculo-cutaneous, and wnternal saphenous nerves,
with small branches of veins and arteries.

3. Reflect the skin and superficial fascia to the level of the

-

Fig. 16. Inner aspect of right foot and ankle.

3 indicates the position of the inner limit of the tarso-metatarsal articula-

tion,

4 and 5 represent the dorsal and plantar flaps in Hey’s or Lisfranc’s

operations,

articulation, and divide the structures lying superficial to
the bones and ligaments by a transverse incision. Then
open the joints between the fifth metatarsal and cuboid,
and between the first metatarsal and internal cuneiform
bones, so as to make sure of the line of the articulation.
In doing this you divide deep fascia, externally a little
of the outer division of the planfor fascia, and internally a
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little of the imuer, as your incision extends well into the
sole of the foot. Beneath these a little of the abductor
minimi digiti, the tendon of the peroneus brevis at its in-
sertion, the tendon of the peroneus tertius, the tendons of
the extensor longus digitorum, beneath these the tendons of
the extensor brevis digitorum, the slip to the great toe being
divided internal to the innermost tendon of the extensor
longus digitorum, the eatensor longus pollicis, the tibialis
anticus, where it is inserted into the inner aspect of the
base of the first metatarsal bone, and a small portion
of the abductor pollicis. |

The dorsalis pedis artery is divided immediately beneath
the slip of the extensor brevis digitorum, which goes to
the great toe, and the mefatarsal artery just external to it.
The division of the anterior tibinl nerve, which supplies
the adjoining sides of the great and second toes, is cut
as it lies just internal to the dorsal artery. In opening the
marginal articulations, the dorsal tarso-metatarsal ligaments
are divided.

4. Commencing at the outer extremity of the dorsal inecision,
cut along the outer margin of the fifth metatarsal bone,
and then obliquely outwards and forwards across the sole
just behind the roots of the toes, and then backwards
along the inner border of the first metatarsal to the inner
extremity of the dorsal incision. The outer part of the
flap is not to be as long as the inner. In making this in-
cision cut at once down to bone. Now reflect this flap
from the under surface of the metatarsal bones to the
level of the tarso-metatarsal articulation.

In shaping the flap you divide in order from within
outwards, skin, superficial fascia, containing branches of
the internal and external saphenous nerves; the inner divi-
sion of plantar fascia, the five processes of the middle
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division connected by the superficial transverse ligament,
and the outer division ; the abductor pollicis, the inner head
of the flexor brevis pollicis, the tendon of the flewor longus
pollicis, the outer head of the jfexor brevis pollicis, the

-adductor pollicis, the tendons of the flevor brevis digitorum,

those of the flexor longus digitorum beneath the tendons of
the flexor brevis digitornm, the lumbricales, the trans-
versus pedis, the flexor brevis minimi digiti, and the ab-
ductor minimi digiti ; internal to the flexor longus pollicis,
the termination of the internal plantar artery, with the
digital branch of the internal plantar nerve to the inner
side of the great toe; the digital branches of the external
plantar artery between the five processes of the middle
division of the plantar fascia, and one between the middle
and oufer divisions of this fascia; accompanying the three
inner digital arteries, the digital branches of the infernal
plantar nerve, and with the two outer digifal branches of
the external plantar nerve.

In raising the flap, you divide the flexor brevis pollicis
near its origin, and remove the adductor pollicis from the
bases of the second, third, and fourth metatarsal bones,
also a portion of the flexor brevis minimi digity from the
fifth metatarsal.

The external plantar artery and nerve are divided as
they pass inwards beneath the tendons of the flexor
longus digitornm.

5. You must now remember that the base of the second

metatarsal bone is wedged in between the three cuneiform
bones, and that the third metatarsal articulates with the
external cuneiform on a plane slightly anterior to that of
the fourth and fifth. The interosseous ligaments con-
necting the second metatarsal and internal cuneiform
bone are easily divided by inserting the knife up through
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the space between the first and second metatarsal bones,
and cutting directly backwards. Previous to doing this
the flaps are drawn well back by an assistant. Now grasp
the metatarsus firmly, press it downwards, and scratch
with the point of the knife through the dorsal ligaments
of the joints. Having opened them, flex the metatarsus
still further, and divide the inferior ligaments with the
tendon of the peroneus longus, and the operation is
complete.

In doing this, you divide the'linterossei muscles in the
back of the first space, with the dorsal artery and veins, the
dorsalis hallucis and first plantar digital arteries at their
origin, and then the inner and largest of the inferosseous
tarso-metatarsal ligaments. This extends from the outer
side of the first cuneiform to the inner side of the second
metatarsal bone, close to its articular surface. Then those
dorsal tarso-metatarsal ligaments not yet divided are cut
through, with the external interosseous ligament which con-
nects the outer side of the external cuneiform to the same
side of the third metatarsal and very strongly to the inner
side of the fourth metatarsal bones. Occasionally a small
interosseous ligament between the opposing aspects of
external caneiform and second metatarsal bones is present,
and requires to be divided.

The inferior tarso-metatarsal and the long calcaneo cuboid
ligaments, the tendon of the peroneus longus and its synovial
covering are then divided, also tendinous slips from the
tendon of the tibialis posticus to the second, third, and
fourth metatarsal bones.

In the foot, as in the hand, the metatarsal bones, com-
mencing with the first and ending with the fifth metatarsal,
articulate with one, three, one, two, one tarsal bones respec-
tively. See Fig. 17.
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In Hey’s amputation the incisions are similar to those in
Lisfranc’s operation, except that the metatarsal bones are
sawn through in front of their bases, instead of being disar-

ticulated.

AMPUTATION OF THE GREAT ToE.

Fig. 17 shows the
lines of the incisions
for the amputation
of the great toe by
the oval method,
The dark conti-
nuous line and its
bifurcations show
the direction of the
incisions along the
dorsum of the foot,
and the dotted line
its direction along
the plantar aspect.

Ovar. METHOD.

Steps of the Operation.

1. Define the position of the articulation
between the internal cuneiform bone and
the base of the first metatarsal bone.
This articulation is frequently hard to
feel ; it corresponds to a point midway
between the extremities of the heel and
great toe. See Fig. 17.

2. Make an incision along the inner aspect
of the dorsum of the first metatarsal bone,
from a point half an inch behind the tarso-
metatarsal articulation to the centre of the
metatarsal bone. Continue the incision
obliquely outwards and forwards to the
centre of the web between the great and
second toes, then transversely inwards
across the plantar surface of the toe,
along the natural fold present in this
situation, and continue it upwards and
backwards to the lower extremity of the
longitudinal incision, cutting down to
bone in the whole extent of the section.

You divide skin ; superficial fascia con-
taining branches of the infernal saphe-
nous, inner division of the musculo-cuta-
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neous, and digital branches of the internal plantar nerves,
branches of the dorsalis hallucis, first plantar digital and the
termination of the internal plantar arteries; deep fascia, inner
diviston of plantar fascia, and the inner divided fasciculus
of the middle division of the plantar fascia, with the super-
ficial transverse ligaments ; beneath these the tendon of the
extensor proprius pollicis, the vaginal sheath, the tendon of the
flexor longus pollicis contained in it, and its synovial sheath.

3. Reflect the inner flap from the metatarsal bone and base
of the first phalanx, and then clear these bones on their
inferior and outer aspects, avoiding any injury to the
dorsalis pedis artery, as it passes to the sole between
the two heads of the first dorsal interosseous. Divide the
ligaments connecting the metatarsal bone to the internal
cuneiform, and remove the toe.

In doing this you cut through the abductor pollicis at its
insertion, where it is covered by the inner division of the
plantar fascia; beneath it the inner head of the flexor brevis
pollicis, behind the sesamoid bone, with further branches
of arteries already desecribed.

In separating the bone from the structures on its ounter
aspect, you cut through the outer head of the flexor brevis
pollicis and the adductor pollicis immediately behind the
outer sesamoid bone, together with the transversus pedis,
which is closely blended with the last-named muscle at its
insertion ; the deep transverse ligament; the innermost
tendon of the exiensor brevis digitoruwm, and the first dorsal
interosseous muscle where 1t arises from the outer side of
the first metatarsal bone. Lastly, youn cut through the in-
sertion of the tibialis anticus into the inner side of the base
of the first metatarsal, the peroneus longus into the lower
and outer angle of its base, and the dorsal and plantar
ligwments connecting this bone to the internal cuneiform.
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Frap AmpuraTIiON OF GREAT ToOE.

Steps of the Operation.

1. Holding the great toe in your left hand, make an inecision
along the dorsal aspect of the metatarsal bone, com-
mencing just behind the tarso-metatarsal articulation.
Having reached the head of the bone, cut downwards
over its inner aspect, and then backwards along the under
surface of the metatarsal bone to a point directly below
the commencement of the incision. Reflect this flap to
the level of the articulation of the metatarsal bone with
the internal cuneiform bone.

2. Open this articulation from the inside, dividing the dorsal
and plantar ligaments, and the insertion of the tibialis
anticus.

3. Introduce the knife between the bases of the first and
second metatarsal bones, through the angles of the flap
already cut, and divide the soft structures to the centre of
the web.

4. Grasping the metatarsal bone firmly and pulling it in-
wards, divide the insertion of the peroneus longus, and
any ligamentous bands still retaining the bone in position.
In doing so, you carefully avoid the dorsalis pedis artery.

In doing this operation you divide the same structures as
you do in the oval method, except that those in the sole are cut
through more posteriorly. You also divide branches of arteries,
which can be turned off the bone in the latter operation.

They are the first plontar digital and the dorsalis hallucis.
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AMpruTATION OF THE LITTLE ToE AT THE TARSO-
METATARSAL ARTICULATION.

Steps of the Operation.

1. Define the position of the projecting base of the fifth
metatarsal, and the direction of its articulation with the
cuboid. See Fig. 17.

2. Enter the point of the knife just behind the tuberosity on
the base of the fifth metatarsal bone, and ecut first for-
wards and inwards along the articulation between the
base of the fifth metatarsal and cuboid, and then forwards
along the centre of the fourth digital interspace to the
centre of the web between the fourth and fifth toes.
Continue this incision outwards along the plantar surface
of the first phalanx, and then turn upwards and inwards,
joining the dorsal incision in the centre of the interspace.

In making this incision you divide skin, superficial
fascia containing branches of the external saphenous, of
the external branch of the musculo-cutaneous, and digital
branches of the external plantar nerves, the collateral
branches of the dorsal digital arteries, and the digital
branches from the external plantar artery. Radicles of the
external saphenous vein and lymphatics are also cut
throngh. You also divide on the dorsum of the foot deep
fascia, posteriorly the tendon of the peroneus tertius, just
behind its insertion into the base of the fifth metatarsal ;
anteriorly the outer tendon of the extensor longus digi-
torum with the tendinous expansion from the interosseous
and lumbrical joining it ; on the under surface of the toe
two processes of the outer fasciculus of the middle division
of the plantar fascia, a portion of the outer division of
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the plantar fascia, the vaginal sheath, and the tendons
of the flexor sublimis and profundus digitorum enclosed
in it.

3. Turn the convex outer flap down from the upper, outer,
and nnder surfaces of the metatarsal bone, separating the
flexor brevis minimi digiti from the base of the bone, and
dividing it with the tendon of the abductor minimi digiti
at their insertion into the base and external border of the
first phalanx.,

4. Cut away the fourth dorsal interosseous muscle from its
origin from the inner side of the fifth metatarsal bone,
avoiding the interosseous branch of the metatarsal artery
and the digital branch of the external plantar artery to
this space. Also divide the transversus pedis where it
arises from the inner lateral metatarso-phalangeal liga-
ment, and the deep transverse metatarsal ligament at
its attachment to the head of the fifth metatarsal.

5. Divide the insertion of the peroneus brevis into the
projecting base of the fifth metatarsal, the abductor ossis
metatarsi minimi digiti, which is so frequently present, the
dorsal and plantar cubo-metatarsal ligaments, and the
dorsal, plantar, and interosseous inter-metatarsal liga-
ments.

Amputations of the toes at the tarso-phalangeal articula-
tions are performed in the same manner as are the corre-
sponding operations in the hand, and almost exactly the
same structures are divided. The head of the metatarsal
bone should always be removed.
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SEcTiON II.—AwmpuraTIiONS OF UPPER EXTREMITY.

AMPUTATION THROUGH SHOULDER JOINT.

Ovar METHOD.

Steps of the Operation.

1. Place the patient on the opposite side. An assistant hold-
ing the arm from the side, make a vertical incision in the
centre of the outer aspect of the shoulder between one and
a half and two inches long, commencing above at the
outer margin of the acromion. Cut at once down to bone.
You divide, in doing this, skin, superficial fascia, contain-
ing branches of supra-acromial and circumflex nerves, deep
fascia, deltoid, with branches of posterior circumflex artery
and circumfler nerve in its substance ; beneath it a bursa,
acromial branches of the acromio-thoracic artery, the tendon
of the supra-spinatus blended with the capsule of the joint,
with further branches of the posterior circumflexr artery.

2. The subclavian artery being controlled by an assistant,
make from the lower extremity of this incision another
running obliquely downwards and inwards, cutting to the
anterior fold of the axilla where it joins the upper arm,
in fact to the lower border of the pectoralis major. Con-
tinne this incision down to the bone, dividing, in so doing,
skin, superficial fascia with filaments of the supra-acromial
and circumflex nerves, deep fascia, and beneath it portions

E
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ﬂf},ﬁl;he deltoid and pectoralis major. Between these two
muscles the cephalic vein and humeral branch of the
acromio-thoracic artery are divided, and beneath them a
lg.y'?':r of fascia and branches of the acromio-thoracic artery.
Then you cut through the long head of the biceps, with
t_h% latissimus dorsi and feres major at their insertions.
The anterior circumflex artery is divided on the bone, and
a bursa between the two last-mentioned muscles cut
through.

3. Make another incision commencing also at the lower

extremity of the vertical ineision, running obliquely over
the outer and posterior aspect of the shoulder downwards
and backwards to the arm at the junction with it of the
posterior fold of the axilla—mnamely, to the lower border
of the teres major and latissimus dorsi; cut right down
to bone. You divide in so doing skin, superficial faseia,
containing branches of the supra-acromial and circumflex
nerpes, deep fascia, deltoid, and beneath it branches of the
circumfler merve and posterior cireumflex artery, and the
upper extremity of the outer and long heads of the triceps.

4. The assistant now rotates the humerus outwards, at the

same time adducting it, and pulling the head from
the glenoid cavity. Divide the structures inserted into
front part of the upper end of the humerus—namely, the
portion of the supraspinatus in front of the wvertical in-
cision with the subjacent and attached capsule, the coraco
and gleno-humeral ligaments, the tendon of the biceps a
second time, and the descending branch of the anferior
curewmflex artery running with it, the subscapularis in front
of this with the bursa beneath it, and the subjacent capsule.

5. The assistant rotating the humerus inwards, divide the

structures attached to the back and outer part of the
upper end of the humerns—namely, portion of the
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supraspinatus behind the median incision, the nfraspinatus
and the teres minor, with the subjacent capsule to which
these tendons are closely united. Beneath the teres
minor you usually divide a bursa, which may communicate
with the joint.

6. While the assistant pulls the head of the bone ontwards
from the glenoid cavity, you divide the attachment of
the capsule to the lower part of the neck of the humerus,
and then cut downwards and inwards to the lower ex-
tremities of the second and third inecisions, so liberating
the arm from the trunk. The wound so formed is pear-
shaped, its apex corresponding to the upper extremity
of the vertical incision. In this third flap you have the
artery, and you can now tie it or twist it and any of its
branches that may require it. In cutting this flap you
divide from above downwards the capsule of joint, the
short head of the biceps with the coraco-brachialis, in the
substance of the coraco-brachialis the ewternal circumflex
nerve, and beneath 1t the anterior circumfler artery. The
axillory artery is divided at its termination lying on the
coraco-brachialis with the axillary vein lying to its inner
side. Superficial to the artery the median nerve is divided,
and, internal to the axillary artery and vein, the wulnar,
internal cutaneous, small tnternal cutaneous, and intercosto-
humeral nerves are divided, and, behind it, the musculo-
spiral nerve. The deep fascia is then cut through, and
lastly the superficial fascia.

AMPUTATION THROUGH SHOULDER JOINT.

DovsLe Frap MrrHOD,
Steps of the Operation.
1. An assistant raises the arm from the side, and rotates it in-
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wards. Ca.refull} define the pﬂmtmn of the coracoid pro-
cess and of the acromion, and using a long amputating
knife, enter its point midway between the tip of the
acromion and that of the coracoid process. The point
of the knife has to pass over the head of the bone, over
the outer and then over the posterior surface of the
humerus, in order to emerge just in front of the posterior
fold of the axilla immediately below the insertion of the
latissimus dorsi, so that, as yon proceed in passing the
knife, you alter the direction of its point.

2. The deltoid is now raised in your left hand, and you
gradually cut outwards along the humerus, forming an
oval flap about three or four inches long. In this flap
you cut through a great part of the delioid, the bursa
beneath it, the oufer and long heads of the triceps, the
lower limits of the tendons of the latissimus dorsi and
teres major, with their expansion to the deep faseia, which
is divided superficially to these muscles. In the upper
part of the incision, you divide the acromial branch of the
neromio-thoracic artery, and in the lower part the main trunk
or the divisions of the posterior circumflex artery and circum-
flex nerve. In the superficial fascia branches of the circum-
Jlex nerve are divided.

3. This flap is now raised by one assistant, while the other
draws the arm downwards and forwards. Cut through
the supraspinatus, infraspinatus, and teres mainor with the
upper and back part of the capsule of the joint, and more
anteriorly the long head of the biceps with the ascendmg
branch of the anterior circumflex artery.

4. By rotating the humerus foreibly outwards, the subscapular
muscle may also be divided at its insertion in the lesser
tuberosity. The subclavian artery being carefully com-
pressed, the head of the humerus is forced well out of the
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glenoid cavity, and the humerus approximated somewhat
to the side. Divide the lower and anterior portion of the
capsule, and cut downwards along the inner surface of the
humerus, keeping close to it. Then turn the edge of
the knife obliquely inwards, and cut towards the inner
aspect of the arm, so making an oval flap. As you cut
inwards an assistant grasps the upper part of the flap, and
easily compresses the axillary artery.

In cutting this flap you divide in order the remainder
of the deltoid, the pectoralis major, the cephalic vein, the
humeral branch of the acromio-thoracie artery in the interval
between these muscles, the short head of the biceps, the
coraco-brachialis, and the latissimus dorst and teres major
muscles at their insertion together with the intervening
and subjacent burse.

The anterior circumflex artery is divided as it passes
outwards on the humerus beneath the coraco-brachialis.
The brachial artery is divided as it lies on the coraco-
brachialis, and the aaillary vein to its inner side. Internal
to the artery are divided.the ulnar, internal, lesser internol
cutaneows nerves with the nerve of Wrisberg, behind the
artery the musculo-spiral nerve, and in substance of the
coraco-brachialis the exfernol cutaneous nerve. Superficial
to the axillary artery you cut through the median nerve,
and behind the artery at the upper margin of the latissimus
dorsi, the circumflex artery and posterior circumfles nerve as
they enter the quadrilateral space.

This operation is not performed frequently ; first, because it
requires the leverage action of the humerns—and this is
usually broken in cases demanding amputation; and in the
case of amputation for tumours of the humerus, transfixion
is impossible. For these conditions the oval method is much
more appropriate.
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AMPUTATION THROUGH THE ARM.

DoverLE Frap AMPUTATION.

Steps of the Operation.

1. An assistant holds the arm at right angles to the trunk.
Standing on the inner side of the arm, carefully define
the position of the brachial artery. (This amputation is
throngh the centre of the arm.) Enter the point of
the knife in front of this vessel with a direction towards
the outer surface of the bone, with the blade parallel to
it, one 1inch below the intended division of the humerus.
Having reached this, raise the handle of the knife,
keeping its point on the bone. Pass it on through the
soft structures till you perforate the skin of the arm at
a point exactly opposite to that in which you entered the
knife. Now cut downwards, first longitudinally for a
short distance, then obliquely towards the surface, so as
to bring the knife out at a right angle to the plane of the
arm. The length of the flap should be about three inches.
See Fig. 18 and Fig. 19. In cutting this flap you divide
the biceps with the brachinlis anticus beneath it and to its -
outer side, and between the two the external cutaneous
nerve. Behind the brachialis anticus the exfernal inter-
muscular septum, with portions of the outer and wmner heads
of the triceps and the musculo-spiral nerve are divided.
In some cases the muscnlo-spiral nerve may not be divided.
With it is divided the terminal branch of the superior
profunda artery. The lower external cutaneous of the mus-
culo-spiral 18 divided as it lies on the triceps. Superficial
to the muscles deep fuscin is divided, and yon cut through
in the superficial fascia the cephalic vein and lymphatics
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with the upper ewternal cutaneous of the musculo-spiral in
the onter aspect of the arm, and branches of the circum-
fex and internal cutaneous nerves on the anterior aspect.

Fig. 18 is a transverse section through the centre of the left upper arm.

The external cutaneous nerve is seen as it lies between the coraco-brachialis
and the biceps, the musculo-spiral nerve and superior profunda artery as
they groove the humerus between the inner and outer heads of the triceps,
the brachial artery and vein, the median, internal cutaneous and ulnar
nerves with the basilic vein between the triceps, coraco-brachialis, and
biceps.

2. An assistant holds this flap, taking care not to raise it
too much and so interfere with your passing the knife
around the bone. Pass the point of the knife into the upper
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and internal limit of the anterior incision behind the
humerus, then depress the handle and keep the point of
the knife close to the surface of the bone till you reach

Fig. 19 is a transverse section of the upper arm through the middle of

its lower third.

The ulnar nerve and inferior profunda artery are seen behind the internal
intermuscular septum, and the superior profunda artery and musculo-spiral
nerve are seen perforating the external intermuscular septum. The external
cutaneous lies between the biceps and brachialis anticus.

the outer portion of the first incision. Cut downwards
and then backwards, forming a flap like the first, but
not quite so long. In doing this you divide possibly a
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little of the inner ‘portion of the biceps and the inner part
of the brachialis anticus, the coraco-brachialis, should it be
very largely developed, the wnternal intermuscular septum,
and the friceps. On the brachialis anticus the brachial artery
is divided with its venoe comifes, superficial to it the median
nerve, internal to it the infernal cutaneous, and still more
internal to it, and lying on the intermuscular septum, the
wlnar nerve, ulnar collateral nerve, and inferior profunda
artery. In the triceps arve divided the internal muscular
branch of the musculo-spiral with the bromch to the
anconeus, accompanied by the posterior articulor artery.
The deep fascia is then divided with the superficial fascia,
containing the basilic vein and lymphatics with it, the
lesser infernal cutaneous, intercosto-huwmeral, internal cutaneous
of the museulo-spiral, and small branches of the eircumflex
TEerves.

3. The flaps are now retracted by an assistant. Separate the
soft structure for nearly an inch above the angles of the
incision, divide the periosteum by a circular incision, and
saw through the bone.

If the patient is a very muscular subject it may be prefer-
able to cut the flaps from without inwards, or perform a
circular amputation.

Should the arm be amputated below its centre, see Fig. 19
for structures cut through.

AMPUTATION THROUGH THE ARM.

CircorLArR METHOD.

Nteps of the Operation.
1. An assistant holds the arm at right angles to the trunk.
Stand behind the arm, grasp the limb with the left hand,
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and make a circular incision through the skin and super-
ficial fascia at least three inches below the point at which
you intend to divide the humerus, and in this description
this point will be the centre of the bone. In the superficial
fascia you divide the cephalic vein, with the lymphaticsand
the wpper evternal cutaneous of the musculo-spiral nerve ac-
companying it in the outer part of the anterior surface of
the arm ; in the inner part of the anterior surface the basilic
vein, with lymphatics (perhaps the supracondyloid gland)
and the internal cutaneous nerve; inside this the nerve of
Wrisberg and the intercosto-hwmeral nerve ; and on the pos-
terior aspect of the arm branches of the nerve of Wrisberg,
internal cutaneous, and the lower external cutomeous of the
mausculo-spiral.,  See Fig. 18 and Fig. 19.

2. The assistant retracting the skin and superficial fascia,
make a circular incision down to bone through the soft
structures at a level of about an inch and a half above
the skin incision.

3. The assistant again drawing up the skin, superficial faseia,
and muscle, so as to make the bone project covered by
muscle, make another circular incision down to the bone
and periosteum.

In these two circular incisions you divide deep fascia,
and attached to its deep surface on the inner aspeet of the
arm the internal intermuscular septum, and on the ounter the
thinner external intermuscular septum. Behind the internal
septum and attached to it you divide the inner head of the
triceps, and between the two the ulnar nerve, ulnar collateral
and inferior profunda artery ; on the posterior surface of
the humerus, between it and the triceps, the posterior
articular artery and the nerve to the anconeus accompanying
it ; behind the external intermuscular septum and attached
to it the inner head of the triceps, with a branch of the
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supertor profunda which passes behind the outer condyle;
in front of this septum and attached to it the brachialis
anticus, supinator longus, and probably a portion of the
extensor carpi radialis longior ; and between these two last
muscles and the brachialis anticus the musculo-spiral nerve
with branches to these three muscles, and the termination
of the superior profunda artery, You divide more internally
the biceps with the brachialis amticus beneath 1it, and be-
tween them the exvternal cutaneous nerve, the brachial artery
with its venw® comates, lying on the brachialis anticus beneath
the biceps and internal to the artery the median and internal
cutaneous nerves, The anastomotica magna artery may also be
divided as it passes inwards on the brachialis anticus. The
brachialis anticus is seen to have a more extensive attach-
ment to the anterior surface of the strong internal inter-
muscular septum than it has to the thinner external
septum. Nutrient vessels to the bone will be divided on
tarning back the flap.

4. The soft structures must now be drawn well back from
the bone, the periostenm turned up off the bone for about
half an inch or more, and the bone sawn through. The
shape of the wound will be that of a cone, the extremity
of the humerus forming its apex.

AMPUTATION THROUGH ELBOow JOINT.

Frap METHOD.

Steps of the Operation.
1. The arm i1s held by an assistant in a supinated and slightly
flexed position. At the same time he draws up the skin of
the forearm by gripping the upper arm in his left hand.
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Fig. 20 is a diagram of the an-
terior surface of the right forearm
and hand.

1 indicates the incisions in the
flap amputation through the elbow
Jjoint, the dotted line representing
the posterior incision, and the con-
tinuous line the anterior.

2 indicates the anterior and pos-
terior incisions in the flap amputa-
tion through the forearm. The
inner extremity of the dotted line
representing the posterior incision
extends a little too high up in the
drawing.

Define the position of ‘the
condyles, and of the articula-
tion between the humerus and

the radins and ulua. See
Fig. 20. :

2. Stand on the inner aspect of

the arm, which is abducted at
a right angle from the side.
Enter the point of a long,
narrow amputating knife in
the inner aspect of the fore-
arm, and an inch below the
internal condyle. Pass it
downwards and outwards
across the front of the ulna
and radius, so that it emerges
at a point two inches below
the external condyle. Cut
downwards and then for-
wards, shaping a semilunar
flap.

In doing this you cut
through skin; superficial fas-
cia containing branches of
the internal cutaneous, external
cutaneous, and lower external
cutaneous of the musenlo-spiral
nerves, and branches of the
wlnar median and radial veins ;
deep fascia, the aponeurotic
band from the inner margin of
the tendon of the biceps and
wntermuscular septo ; in trans-
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fixing the arm you cut the jlexor carpi ulnaris, flexor
profundus digitorum, flexor longus pollicis, flexor sublimis
digitorwm, pronator radii teres, supinator brevis, ewfensor
carpt radialis brevior and longior and the supinator longus ;
and in cutting the flap, further portions of these muscles
with the palmaris longus, and the flexor carpt radialis, you
cut through the wulnar artery and wvenw comites on the
Jflexor profundus digitorwm, the common interosseous trunk, as
it passes backwards between the two deep muscles; the
radial artery and venwe comites between the pronator radii
teres and the supinator longus, lying upon the flexor sublimis
digitorum, the radial nerve on the outer side of the artery,
the median nerve and comes nervi mediany beneath the
flexor sublimis, and its anferior interosseous branch passing
between the two deep muscles.

3. An assistant raises the anterior flap, pulling the skin of the
forearm npwards. Clear the muscles from the front of the
radius and ulna till the outer angle of the incision reaches
the level of the radio-ulnar articulation. Open that articu-
lation from the front and side.

You divide further portions of the supinator brevis, pro-
nator radii teres, flexor sublimis digitorum, and the long head
of the flexor longus pollicis, the biceps and brachialis anticus
at or above their insertions, the posterior interosseous nerve
in the supinator brevis, branches of the radial, anterior and
posterior ulnar recwrrent arteries ; the external lateral liga-
ment, and portions of the anterior and orbicular ligaments
of the joint.

4, The forearm being completely flexed, join both upper ex-
tremities of the anterior flap by a straight incision down
to the bone across the back of the elbow joint. In so
doing you divide skin, superficial fuscia containing branches
of the upper erternal and lower ewternal cutaneous of the
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musculo-spiral nerve, branches of the infercosto-humeral and
lesser anternal cutaneous, and internal cutaneous nerves; deep
fascia with intermuscular septa ; the extensor corpi radialis
brevior, extensor communis digitorum, extensor corpt wlnaris,
anconeus, triceps, subanconeus, and the flexor carpy ulnaris ;
the wlnar nerve, with branches of the wnferior profunda,
anastomotica magna, and posterior ulnar recurrent arteries ;
the nerve to the anconeus and the posterior articular artery
and veins beneath the triceps, and branches of the anasto-
motice magna, superior profunde, and interosseous recurrent
arteries behind the external condyle.

5. Divide the remaining ligaments of the joint—namely, the
remainder of the anterior ligament, the posterior ligament,
and the infernal lateral ligament.

This operation is deseribed by Mr, Norton in his text book
of operative surgery. He says that the great obliguity of the
base of the flap is effaced in the living subject by the more
extensive retraction of the tissues on the outer side of the arm.
It is superior to the usunal flap operation

AMPUTATION THROUGH ELBOwW JOINT.

IRCULAR OPERATION.

Steps of the Operation.
1. The arm is supinated, and held by an assistant. Make a
circular incision through the skin and superficial fascia at
a point two inches below the internal condyle, and reflect
these structures from the deep fascia to the level of the
joint, which you must remember is placed very obliquely,
being considerably lower on the inner than on the outer
side of the arm. In the superficial fascia you divide in
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front of the arm the anterior branch of the internal cuta-
neous nerve, with the anterior and posterior branches of the
ulnar vein ; externally the anterior and posterior branches
of the external cutoneous nerve, and of the radial vein,
in the middle line the median vein and its communication
with the deep veins.

On the posterior surface are divided externally the
branches of the posterior division of the exrfernal cutaneous
nerrve and branches of the radial vein, branches of the
upper and lower external cutoneous branches of the musculo-
spiral, and internally branches of the internal cutaneous
and lesser internal cutaneous nerves and of the wlnar vein.

2. The skin and superficial fascia being held by an assistant,
cut through the deep fascia, the aponeurosis from the biceps,
and the structures lying in front of the joint. They are
from without inwards the supinator longus, and beneath it
the exterior carpi radialis longior and brevior ; internal to the
supinator longus the anterior part of the supinator brevis,
and between the two the radial and posterior interrosseous
nerves, and branches of the radial recurrent, and superior
profunda arteries. Internal to the supinator brevis you
divide the tendon of the biceps with the termination of
the brachial artery and vene comites lying upon it. Still
more internally the pronator radii teres is divided with the
median nerve between 1ts two heads, the brachialis anticus
beneath the biceps and pronator teres, the palmaris longus,
the flexor sublimis, and the flexor carpi ulnaris. Beneath
these three muscles are divided the anferior ulnar recurrent
artery and branches of the anastomotica magna and inferior
profunda arteries.

3. Cut through the anterior ligament of the joint, then the
external lateral ligament with the extensor communis digi-
torum, extensor carpi ulnaris, and anconeus lying outside
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and behind this ligament and separated from it by a fur-
ther portion of the supinator brevis. Cut through the in-
ternal lateral ligament with the aponeurosis of the flexor
carpi ulnaris, the ulnar nerve, posterior ulnar recurrent,
and branches of the anastomotica magna and inferior
profunda arteries.

4, Cut through the posterior ligament, the tendon of the
triceps with the subanconeus beneath it, behind the ex-
ternal condyle the nerve to the anconens, with the pos-
terior articular artery, the posterior interosseous recurrent,
and the terminal branch of the superior profunda arteries.

AMPUTATION THROUGH THE FOREARM,

Frar OPERATION.

Steps of the Operation.

1. An assistant holds the arm at right angles to the trunk, and
the forearm completely supinated. Stand inside the right
arm. (In this description it is supposed that the bones
are to be divided in their centre.) Define the level of
both bones, and indicating their position with the thuamb
and index finger, introduce the point of the knife a little
below the point of intended division of bone, and direct it
so that it may pass over the anterior surface of both bones.
See Fig. 20 and Fig. 21. Cut a flap about three inches
long. In doing this you divide in order the flexor carpi
ulnaris, the flexor profundus digitorum, the flewor longus
polliets, the supinator longus, and the lower limit of the
pronator radii teres. On the flexor profundus and flezor
longus pollicis are divided from within outwards the flezor
sublimis, the palmaris longus, and the flewor carpi radialis ;
between the flexor carpi ulnaris and the flexor sublimis
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digitoram, the wlnar artery and vene comaites, and to its
inner side the wlnar nerve with 1ts dorsal branch; the radial

Fig. 21 is a transverse section through the centre of the right forearm.

The radial artery, nerve and venm comites lie between the supinator
longus, pronator radii teres, and the flexor carpi radialis ; the median nerve
with the comes nervi mediani between the flexor sublimis and flexor pro-
fundus digitorum ; the ulnar vessels and nerve between the flexor sublimis
digitorum, the flexor profundus digitorum, and the flexor carpi ulnaris ; the
anterior interosseous vessels and nerve upon the membrane and between the
flexor longus pollicis and the flexor profundus digitorum ; the posterior in-
terosseous vessels and nerve between the extensor indicis, the extensor
minimi digiti, and the extensor carpi ulnaris.

artery on the flexor longus pollicis, between the flexor

carpl radialis and supinator longus, and the radial nerve

as 1t passes backwards beneath the tendon of the supinator
F
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longus. The median nerve and comes nervi medioni are
divided as they lie beneath the flexor sublimis digi-
torum.

Outside the muscles you divide the deep fasciz and the
superficial fascia, containing internally the internal cutarieous
nerve and ulnar vein, externally the exfernal cutaneous nerve
and radial vein, and in the middle line the median vein.

2. The assistant now forcibly flexes the arm. Commencing
and ending at the angles of the anterior incision, shape a flap
on the posterior surface of the forearm about two-thirds the
length of the anterior one, cutting through the skin and
superficial faseia. In the fuscia you divide from without
inwards posterior branches of the ewternal cutameous, the
radial nerve as it perforates deep fascia, the lower external
cutaneous of the musculo-spiral, and the p:}stermr branches of
the internal cutaneous nerves.

2. Raise the skin and superficial fascia to the level of the base
of the anterior flap, and then cut through the muscles and
soft structures on the back of the forearm to the bones and
interosseons membrane. They are in order from without
inwards the extensor corpt vadialis longior and brevior, the
extensor communis digitorum, and exlensor carpi wlnaris:
beneath these the pronator radii teres, the supinator brevis,
the extensor ossis metacarpi pollicis, and the extensor secundi
internodii pollicts. The posterior interosseous nerve and artery
are divided on the extensor ossis metacarpi pollicis.

Internal to the ulna by the same incision are divided
part of the aponeurosis of the flexor carpi ulnaris and the
subjacent flexor profundus digitorum. Binding down these
muscles and sending in sepfa between them is divided the
deep fascia.

4. Cut through that portion of the flexor longus pollicis and

~ flexor profundus digitorum left on the interosseous mem-
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brane, with the anterior interosseous artery and nerve
between them, dividing the membrane and periosteum.

. Raise the soft structures off the bones, turning back the
periostenm for half an inch, and saw through the radius

and ulna.

CircurArR METHOD.
Steps of the Operation.

. The arm is held at a right angle to the trunk by an
assistant. Stand behind the arm, and make a circular
incision through the skin and superficial fascia at a point
three inches below the intended section of the bones.

. The assistant retracting the skin and superficial fascia, cut

through the muscles and structures down to the bone, at a
distance of about an inch and a half from the first incision.
. Separate the muscles from the bones for another inch,
then cut through the periosteum, and expose the bones half
an inch above the point of periosteal section, and saw
through them transversely.
I will not give the structures eut through in this case,
as their relations are already fully described in the flap
operation. See Fig. 21.

AMPUTATION THROUGH THE WRIST JOINT.

CirkcvrLar METHOD.

Steps of the Operation.

1. The skin covering the wrist is dragged foreibly upwards by

an assistant, who encircles the lower part of the forearm
with his hand. Make a circular incision through the skin
and superficial level on a level with the pisiform bone.



68

HANDBOOK OF

In the superficial fascia you divide on the back of the
wrist internally the posterior division of the ulnar nerve,
externally the radial nerve, and on the anterior surface
internally the cutaneous branches of the ulnar and internal
cutaneous merves, externally the terminal branches of the
external cutaneous and the palmar cutaneous of the median.
Small branches of the radial, ulnar, and median veins are
also divided.

2. Reflect the skin and superficial fascia to the level of a line

joining the extremities of the styloid processes of the
radius and ulna. Then by another circular incision divide
the deep fascia on the front of the arm, the posterior an-
nular ligament separating the tendons, and 1its fibrous
septa on the posterior aspect.

On the posterior surface you divide from without in-
wards the tendons of the exfensor ossis mefacarpt and prima
internodii pollicis, surronnded by a single synovial sheath,
the extensor carpi radialis longior and brevior in a synovial
sheath, the extensor secundi internodii pollicis, the extensor
communis digitorum and indicis, the evtensor minimi digity,
and the extensor carpt ulnaris. The posterior interosseous
nerve 18 divided beneath the tendon of the extensor com-
munis digitorum, branches of the anferior wnterosseous
artery are cut through external to these tendons, and
branches of the posterior interosseous internal to them.
On the anterior surface of the arm you divide from
without inwards, the tendon of the flexor carpi radialis,
beneath it the flexor longus pollicis surronnded by synovial
membrane, and internal to these the palmaris longus and
flexor sublimis. The tendons of the flexor sublimis are
arranged in two levels, the anterior pair being those of
the middle and ring fingers, the posterior being those of
the index and little finger. Beneath the flexor sublimis
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and palmaris longus are the tendons of the flexor profundus
digitorum, arranged on the same level, that going to the
index finger being alone distinct, the others being con-
nected by areolar tissue. A synovial covering surrounds
the tendons of the flexor sublimis and profundus in a
single sheath. Most internally the tendon of the flexor
carpt wlnaris is divided. The radial artery with the super-
ficialis volee and vence comites are divided as they leave the
anterior margin of the lower end of the radius, the uwlnar
artery, 1ts vence comites with the wlnar nerve internal to 1t
are cut through just outside the tendon of the flexor
carpi ulnaris. The anterior branch of the anferior nter-
osseous artery is divided beneath the tendons of the flexor
profundus digitorum.

3. Cut through the dorsal, internal and external lateral and
anterior ligaments of the radio-carpal articulation, expos-
ing the under surface of the fibro-cartilage. Saw through

~ the extremities of both styloid processes.

AMPUTATION AT WRIST JOINT.

Frar OPERATION.

Steps of the Operation.

1. An assistant holding the hand in a prone position, make
across the back of the wrist a semilunar incision through
the skin and superficial fascia with its convexity down-
wards, extending from a point just below the styloid
process of the radius to one just below the styloid process
of the ulna. Reflect the skin and superficial fascia to the
level of the joint, and cut through the tendons and liga-
ments on the back of the joint. I have already given
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in the last operation the structures cut through in detail,
so will not describe them a second time. See Fig. 22.
2. Now cut a large semicirenlar flap from the skin and super-
ficial fascia of the palm, com-
mencing and ending your in-
cision as before.
You divide in so doing
from within outwards ter-
minal branches of the internal

cutaneous, palmar cutaneous
branches of the ulnar and me-
dian nerves, and the terminal
branches of the external cuta-
neows nerve. Also small veins,
with branches of the super-
Jicial volee and wlnar arteries.
3. Reflect this flap from the deep
fascia and annular ligament
to the level of the radio-
carpal articulation, dividing
the origin of the palmaris
brevis from the annular liga-
ment, cutting the ulnar ar-
tery, vena comites, and ulnar
Fig, 22. nerve as they lie on the an-
3 indicates the incisions in the nular ligament, and reflecting

flap amputation at the wrist jomnt. them in the flap with branches
The dotted line represents the

posterior and the continuous line of the superficialis vola.
the anterior incision. 4. Then cut transversely through
deep fascia and the struoec-
tures intervening between it and the radio-carpal articula-
tion. (These have been described in order in the Circunlar
Amput&i:i(}n.) Divide the anterior and lateral ligaments of
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the joint, and saw off the extremities of the styloid pro-
cesses. The deeper structures are usnally included in the
anterior flap, but unnecessarily.,

AMPUTATION OF THE [THUMB AT THE (CARPO-
METACARPAL ARTICULATION.

Ovar MeTHOD.

Steps of the Operation.

1. Define accurately the articulation between the metacarpal
bone and trapezinm, and the position of the radial artery.

2. Grasp the thumb with the left hand, while an assistant
holds the hand in a prone position. Enter the point of
your knife between the outer side of the base of the
metacarpal bone and the styloid process of the radius,
carefully avoiding the radial artery and its vense comites.
Cut from this point along the trapezium and the outer
border of the dorsal aspect of the metacarpal bone till you
reach its centre.

3. Continue your incision obliquely forwards and to the radial
side of the thumb till you reach the level of the web be-
tween the thumb and index finger, then continue it across
the front of the metacarpal bone till you reach the web,
when you direct it obliquely upwards and outwards to
reach the end of the vertical incision in the centre of the
metacarpal bone. In the whole extent of this incision
cut throngh everything till you reach bone. In so doing
you will divide skin, superficial fuscie containing branches
of the external cutaneous and radial nerves ; deep fascia, and
in front the outer division of the palmar fascia, the tendon
of the extensor ossis metacarpt and the ewtensor primi inter-
nodit pollicis, both being probably split longitudinally, the
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latter being then divided, the extemsor secundi internodiz
pollicis, the abductor pollicis, the outer head of the flexor
brevis pollicis and the slip from the deep head just above the
sesamoid bones (it must be remembered that the lower
end of the head of the metacarpal bone projects slightly
beyond the limit of the web). You also cut through the
tendon of the flexor longus pollicis with its synovial sheath,
and the deep head of the flexor brevis pollicis with the adductor
pollicis just above the internal sesamoid bone. On either
side of the tendon of the flexor longus pollicis are divided
the branches of the princeps pollicis and the median nerve,
and posteriorly the two branches of the dorsalis pollicis.

4. Turn back the skin, superficial fascia, and subjacent strue-
tures from the first metacarpal bone, avoiding the radial
artery, as it lies on the ulnar aspect of its base.

In doing this you divide the insertion of the opponens
pollicis into the radial side of the metacarpal bone, the
origin of the abductor indicis from its ulnar side, the inser-
tion of the extensor ossis metacarpt pollicis into its base, the
lateral ligaments and the capsular ligament binding the
metacarpal bone to the trapezium. It must be remembered
in disarticulating that the articulating surfaces of the tra-
pezium and metacarpal bones are saddle-shaped, so that it

18 by no means easy to get the point of the knife between
them.

AMPUTATION OF THUMB THROUGH THE (ARPO-
METACARPAL ARTICULATION.

Frap MetHOD.

Steps of the Opevation.
1. An assistant holds the hand in a supine position. Define
the position of the carpo-metacarpal articulation. Hold
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the thumb slightly extended and adducted on the palm.
Enter the point of a long narrow knife in the centre of
the web, in the groove between the adductor pollicis and
the abductor indicis, and pass it npwards and inwards
till it perforates the palm in front of the articulation of
the metacarpal bone with the trapezium.

2. Now cut ontwards, keeping the blade of the knife close to
the anterior surface of the metacarpal bone till you reach
the prominence caused by the head of this bone and the
sesamoid bones, where you alter the direction of the blade,
cutting towards the palmar surface. In this inecision you
divide the adductor pollicis, above it the deep head of the
flexor brevis pollicis, the tendon of the flexor longus pollicis
with its synovial sheath, the slip of the deep head of the
flexor brevis pollicis that passes to join the superficial head,
the superficial head, the opponens, and superficial to it the
abductor pollicis. The outer division of the palmar fascia is
divided superficially to these, with the superficial fascia
containing the digital branches of the median nerve to the
thumb, and terminal branches of the exfernal cutaneous
nerves and branches of the superficialis vole. The princeps
pollicis is probably divided beneath the tendon of the long
flexor of the thumb.

3. The hand being now supinated, join the extremities of this
incision by an incision which is slightly convex downwards
and outwards. In so doing you divide skin, superficial
fascia containing branches of the external cutaneous and
radial nerves and branches of veins, deep fascia, the tendons
of the extensor ossis, the extensor primi, at a little dis-
tance the ewtensor secundi internodii pollicis, and lastly the
abductor indicis. The dorsalis indicis is divided on the
ulnar side of the metacarpal bone.

4. Cut through the lateral and capsular ligaments connecting
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the trapezinm and metacarpal bone, carefully avoiding the
radial artery, as it lies on the ulnar side of the base of the
metacarpal bone.

OPERATION FOR THE REMOVAL OF THE FOUR

InnEr METACARPAL BONES.

Steps of the Operation.

1. An assistant retains the hand in a supinated position with
the thumb foreibly abducted. Define the position of the
anciform process. Enter the point of a narrow knife just
below this process and on a level of the anterior surface of
the base of the fifth metacarpal bone, and pass the point
in between the bones and soft structures to the angle of
junction of the inner border of the thumb and the outer
border of the palm, so that the point may then emerge in
the groove between the abductor indicis and adductor
pollicis. See Fig. 23.

2. Carry the blade downwards, keeping close to the anterior
surface of the metacarpal bones, and then turning the edge
forwards cut a large palmar flap.

In making this flap you divide from within outwards the
abductor minimi digiti, the fexor brevis minimi digiti,
beneath it the opponens minime digiti, and between these
two last muscles and the abductor the deep division of the
wlnar nerve and artery. Covering these muscles yon cut
the inner division of the palmar jascia. Outside these you
divide the tendons of the flexor profundus and sublimis
digitorwm, covered at the point of section by the upper ex-
tremity of the waginal sheaths, the lumbricales tendons,
and the nerves to the inner two lumbricals from the deep
division of the ulnar.
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The digital arteries are divided with the terminations of
the interosseous arteries from the deep arch ; also the digital
branches of the median and wlnar nerves. The knife per-
forates and divides the ad-
ductor pollicis, and probably
passes in front of the radia-
lis indicis artery and the ab-
ductor indicis. More super-
ficially are divided the four
processes of the maiddle divi-
sion of the palmar fascia, the
superficial transverse ligament,
superfictal fascia, and skin.

3. An assistant pronating the
hand, make a semilunar inci-
sion with its convexity up-
wards, joining the extremi-
ties of the anterior ineision.
This incision will divide the
skin and superficial fascia half
aninch below the carpo-meta-
carpal articulations. In the
superficial fascia are divided
from within outwards
branches of the infernal cuta-  Fig.23. No. 4 shows the incisions
neous, wlnar, lower erternal made in the operation for removal

of the four inner metacarpal bones,

the dotted line indicating the pos-

) terior, and the continuous line the
branches of veins and ar- anterior incision.

teries.

4. Reflect the skin and superficial fascia to the level of the
articulation, and divide from within outwards the tendons
of the flewor carpi ulnaris at its insertion into the base of

cutaneous of musculo-spiral
and radial nerves, with
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the fitth metacarpal, the extensor sminvmi digiti, the extensor
communis and indicis, the extensor carpt radialis brevior at its
insertion into the radial side of the base of the middle
finger, and the extensor carpr radialis longior into the radial
side of the index finger, avoiding the radial artery and
veins which lie on its outer margin. The metacarpal
artery and three interosseous branches of the posterior
carpal arch are also divided.

5. Now cut through the dorsal ligaments of these joints, and
cut obliquely through the portion of the abductor indicis
separating the anterior and posterior incisions. On its
posterior surface the dorsalis indicis is divided, and the
radialis mndicis upon its anterior surface.

6. The joints having now been opened, cul through the ante-
rior ligaments flexing and raising the bases of the meta-
carpal bones so as to enable you to keep close to their
anterior surfaces. You cut away the small part of the
flexor brevis pollicis which arises from the base of the
second and third metacarpal bones, and the radial artery
after it has given off the princeps pollicis. Also the ten-
don of the flexor carpi radialis from the base of the second
metacarpal bone, and the flexor carpi ulnaris from the

base of the fifth.

ReEmovAaL oF FiNGErR AT METACARPO-
PHALANGEAL ARTICULATION.

OvAaL OPERATION.
Steps of the Operation.

1. Enter the point of your knife in the skin covering the
metacarpal bone half an inch behind the head of that
bone. From this point make a median incision down to
the bone for half an inch.
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2. Now pass obliquely to your right, making for the centre of

the cleft between this and the adjoining finger, and con-
tinue this incision from this point transversely across the
anterior surface of the finger along a transverse furrow
seen here. Having arrived at the centre of the web on
the left side of the finger, cut obliquely upwards to the
lower extremity of the short vertical incision. This inci-
sion shounld extend down to bone in the whole of its extent.
In making it you divide skin, superficial fascia with the
digital nerve, artery, and veins on either side, on the pos-
terior surface beneath these the exfensor fendon first verti-
tically and then obliquely, with the tendon of the lumbrical
going to join it on one side and the aponeurotic insertion
of the interrosses. On the anterior surface you also
divide the two processes of the palmar fascia, the vaginal
sheath, and the tendons of the superficial and deep flewor
muscles surrounded by synovial membrane.

3. Divide the lateral ligaments and the thick anterior liga-

4.

ment of the joint, and cut through on either side the
insertions of the interossei into the base of the phalanx.
Should it be desired to remove the head of the bone, the
vertical incision can be extended npwards for a short dis-
tance, the soft structures separated from the bone, and its
head removed obliguely with bone forceps.

[}

AMPUTATION THROUGH METACARPO-PHALANGEAL

ARTICULATION.

Frap OPERATION.

The finger may be removed by making two flaps.
You commence your incision as before, but on arriving
at the web, instead of cutting transversely across the
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front of the phalanx, you continue your incision to the
anterior surface of the hand, opposite to the point at
which you commenced, making a second flap on the other
side.

You then cut through the soft structures, and remove the
first phalanx. As they are the same as those already
enumerated in the previous operation, I will not describe
them again.

AMPUTATION OF THE LITTLE FINGER AT THE
CARPO-METACARPAL ARTICULATION.

Tae Ovar MetrHOD OF OPERATION.

Steps of the Operation.,

L. An assistant holds the hand pronated. Make an ineision
from a point midway between the inner side of the base of
the fifth metacarpal bone and the tip of the styloid pro-
cess, along the inner margin of the dorsal aspzet of the
fifth metacarpal bone, till you reach the head of the bone.

2. Yon then continue the incision obliquely to the centre of
the web between the fourth and fifth fingers, then trans-
versely inwards across the anterior surface of the phalanx,
and then obliquely upwards and outwards to the lower
termination of the vertical incision. Cut down to bone in
the whole length of this incision. In performing this part
of the operation, you divide skin, superficial fuscin contain-
ing small vetns, the digital branches of the posterior carpal
arch to the sides of this finger, digital branches of the ulnar
nerve on the palmar aspeet, and of the dorsal branch of the
ulnar on the dorsal aspect. The posterior carpal branch
of the ulnar artery may itself be divided at the npper limit
of the incision.
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You also cut through the two processes of the inner slip
of the middle division of palmar fuseia; the tnner division
of palmar fascia covering the muscles of the little finger ;
the wvaginal sheath, containing the tendons of the fleror
sublimis and profundus digitorum, covered by synovial
membrane, and on the back of the finger the eafensor
minimy digitt fused with the tendon of the long extensor
of the fingers. Laterally joining the expansion of the
extensor tendons the tendon of the lumbrical and the
expansion of third palmar tnterosseous muscle are divided.

3. Turn back the skin, superficial fascia, and muscles from
the metacarpal bone, clearing it in the whole of its
length, and divide the ligaments connecting it with the
unciform and fourth metacarpal bones.

In doing this you divide the deep transverse ligament,
the insertion of the third palmar interosseous into the
radial side of the base of the first phalanx, the fexor
brevis mintint digife at its insertion into the ulnar side
of the base of the same phalanx, the opponens minimi
digiti from the whole length of the ulnar side of the
fifth metacarpal bone, the first palmar interosseous from
its origin from the radial side of the same bone, the
tendons of the eaxfensor carpi wlnaris and flevor corpi
ulnaris from their insertions into the posterior and anterior
surfaces respectively of the base of the fifth metacarpal
bone, and the dorsal, palmar, and interosseous ligaments
binding the fifth metacarpal to the unciform and fourth
metacarpal bones.
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AMPUTATION OF FINGER AT INTER-PHALANGEAL

1.

2.

ARTICULATION.

Frar OPERATION.

Steps of the Operation.

First define carefully the limit of the base of the distal
phalanx, and flex it slightly. Open the joint on its upper
surface by a transverse incision, cutting through the dorsal
expansion of the extensor tendon, and lateral ligaments.
Then flex the joint still further, and divide the anterior
ligament of the joint.

Change the direction of the knife, first cutting downwards
along the palmar surface of the phalanx to be removed,
and then cut to the anterior surface of the finger, in this
way making a sufficiently long palmar flap. In this
operation you divide skin, superficial fascia, containing on
the back of the finger the dorsal branches of the digital
nerves and arteries, and the digital branches of the dorsal
diviston of the wlnar and radial nerves, on the front of the
finger the digital arteries and nerves, the extensor tendon,
the synovial membrane of the joint, the laferal ligaments,
the anterior ligament, the tendon of the flexor profundus
digitorum, and in the case of the amputation between the
first and second phalanges, the flexor sublimis tendon also,
both tendons being surrounded by synovial membrane and
the vaginal sheath,

CircvrAR METHOD.

The phalanges may be amputated through the interphalan-

geal articulation b;}r a circular incision. This i1s useful when
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there is not enongh material left to make the ordinary palmar
flap.

i Steps of Operation.

1. Grasp the phalanx to be removed, and make a circular
mcision through the skin and superficial faseia. In ampu-
tation of the last phalanx, the level of this incision should
be a little more than half an inch below the articulation,
while in the case of the second phalanx the flap need not
be so long.

2. Reflect the skin and superficial fascia to the level of the
articulation, and cut through the same structures as
enumerated in the flap operation, except that, in this case,
that portion of the vaginal sheath formed by the liga-
mentum cruciatum is cut through instead of the arch of
transverse fibres.

o



82 HANDBOOK OF

SectioN III.—Excisions or BoNEs.

ExcisioN oF THE SUPERIOR MAXILLARY BONE.

I wiLL describe two different incisions by which the jaw may
be exposed.

Steps of the Operation.

1. Commencing at the inner canthus of the orbit, make an
incision down to the bone, along the margin of the ala of
the nose to the nostril, then inwards to the septum nasi,
and then vertically downwards through the middle of the
upper lip. See Fig. 24.

In so doing, you divide skin, superficial fascia, some fibres
of the orbicularis palpebrarum, the compressor naris, with
the levator labiv superioris lying on it, the depressor ale
nast, and the orbicularis oris. Beneath the orbicularis oris
you divide submucous tissue, buccal glands, and mucous mem-
brane. Branches of the infratrochlear nerve, nasal and labial
branches of the infraorbital nerve and artery, and small
branches of the fucial nerve are cut through. The
angular artery and vein are divided at the inner canthus.
Lower down the laferal nasal artery is divided beneath
the common elevator of the lip and nose, and in the
middle line the coronary artery of the upper lip is cut
as 1t lies between the muncous membrane and the orbicularis
oris, and its branch the artery to the septvan.
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2. Now separate the soft structures from the front of the
superior maxillary bone by dividing the mucous membrone

— S

/

4 and 5 indicate the lines of the incisions in the usual operation for the
removal of the upper jaw, and 6, that in which the cheek is raised upwards
from the bone as a large convex flap.

1, 2, and 3 show the incisions necessary for the removal of the left half of
the lower jaw.

Fig, 24,

at its reflection from the lip, and by cutting away in
order from the superior maxilla the incisive fibres of the
orbicularis, the depressor ale nasi from the superior incisive
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fossa, the compressor naris from the canine fossa, the
levator anguli orts from the canine fossa immediately below
the infraorbital foramen, the buccinator from the alveolus
corresponding to the three molar teeth, the infraorbital
nerve and artery as they emerge from the infraorbital fora-
men, the levator labit superioris aleque nasi from the nasal
process of the superior maxillary bone, the levator labiv supe-
rioris proprius where it arises from the superior maxilla
above the infraorbital foramen and from the malar bone, and
the zygomaticus minor from the anterior inferior part of
the malar bone. Some alveolar bramches of the internal
maxillary artery are cut above the origin of the bucci-
nator.

In the other operation an incision, which is convex
downwards and ontwards, is made from the angle of the
mouth npwards and outwards as far as the temporal fossa.
See No. 6, Fig. 24. The cheek is cut through to the
anterior margin of the masseter, and the flap is reflected
upwards on to the forehead, the soft parts being raised
from the bone as already described. The zygomaticus
major is also removed from its bony origin, and the malar
branches of the temporo-malar nerve are divided as they
emerge from the malar bone.

3. Divide the periostenm covering the anterior surface of the

superior maxilla immediately below the orbital margin,
and raise it from the bone. Separate the palpebral liga-
ment and orbital periostenm from the lower margin and
floor of the orbit. With a pair of cutting forceps cut
throngh the lower and outer angle of the orbit till you
reach the spheno-maxillary fissure, dividing in so doing
the periosteum on the anterior and posterior surfaces of
the malar and maxillary bones, the malar process of the
superior maxilla, the malar bone, and part of its orbital



OFPERATIVE SURGERY. 85

plate. The anterior limit of the masseter may be divided
at its origin.

4. Cut away the ala of the nose from the free margin of
the superior maxilla, dividing fibrous tissue, the lateral
cartilage of the nose at its attachment to the bone, the

Fig. 25 (after Thane) is a diagram of the skull and lower jaw.

nasal mucous membrane, and small branches of nerves and
arteries.

5. Introduce one blade of bone-cutting forceps into the nose
and the other into the lower and inner angle of the orbit,
having previously separated more completely the palpebral
membrane and periosteum of the orbit from its floor with
the origin of the inferior oblique. See Fig. 25. Cut
through the intervening structures. You divide the nasal
process of the superior maxilla, the lachrymal bone and sac,
the os planum of the ethmoid, the nasal mucous membrane,
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with branches of the olfactory nerve and nasal branches of
the spheno-palatine ganglion and descending palatine artery.

In some surgical works it is suggested that the orbital
plate of the superior maxilla be divided behind the lower
margin of the orbit, and in others that the section of the
nasal process of the superior maxilla be continued back-
wards and outwards through the orbital plate of the
superior maxilla into the spheno-maxillary fissure. In
either case the object of the proceeding does not seem
quite obvious.

6. Extract the central incisor on this side, and divide with a

long-bladed knife the mucous membrane and periostenm
covering the floor of the nose immediately external to
the septum nasi. Divide with a hand-saw the palate
processes of the palate and superior maxilla, and the
alveolus of the last-named bone along this line. As you
saw through the palate and alveolus you divide the muco-
periosteum lining its under surface, and in it branches of
the descending naso-palatine nerves and arteries.

7. Grasp the superior maxilla with lion forceps, and as youn

turn the jaw ontwards cut away the soft palate from its
attachment to the posterior margin of the hard palate,
dividing from before backwards mucous membrane, sub-
mucous tissue with a few fibres of the palato-glossus, the
aponeurosis of the tensor palati, some fibres of the anterior
layer of the palato-pharyngeus, a portion of the levator
palati, some fibres of the posterior layer of the palato-
pharyngeus, submucouns tissue, and mucous membrane.
In front of the tensor palati branches of the descending
palatine arteries and nerve and of the ascending palatine
artery are cut through, and behind the aponeurosis with
the levator palati twigs of the palate branch of the ascend-
ing pharyngeal artery.
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8. Now wrench the superior maxilla and the greater portion
of the palate bone still further from their connections,
dividing further branches of the descending palatine nerves
and artery, the infraorbital nerve and artery as they enter
the infraorbital foramen, alveolar branches of the internal
maxillary artery and of the superior maxillary nerve, and
the portion of the infernal pterygoid which arises from the
tuberosity of the superior maxilla. The vertical portion of
the palate bone and its sphenocidal process are broken in
the removal of the superior maxilla.

ExcisioN oF ONg HALr oF THE LowER JAW.

Steps of the Operation.

1. Make a horizontal incision from the symphysis along the
lower margin of the body of the jaw to its angle, cutting
down at once to bone. In doing so you divide skin,
superficial fascia, deep fascia, that part of the platysma that
passes over the jaw, the facial arfery and wvein at the
anterior margin of the masseter. Ligature both cut ends
of these vessels. At the symphysis branches of the sub-
mental artery are divided as they pass over the jaw on to
the face. See Fig. 24,

2. Make a vertical median incision from the centre of the
lower lip to the anterior limit of the horizontal incision,
dividing 1n so doing skin, superficial fascia, orbicularis oris,
depressor lubii inferioris, submucous tissue, buccal glands, and
mucous membrane. The inferior coronary artery is divided
between the orbicularis and the mucons membrane. Below
it in the superficial fascia are cut branches of the inferior
labial, mental, and submental arteries, and of the mental
nerve.
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3. Make an incision from the zygoma along the posterior
margin of the ramus of the jaw to its angle. In making
this incision you only cut through the skin and superficial
fascia with small branches of the great auricular nerve,

4. Now raise this flap from below upwards, cutting from the
jaw in order from before backwards the levator menti from
the incisive pit, the depressor labii tnferioris from its oblique
origin, the small fasciculus of the orbicularis oris which
arises just outside the levator menti, the mental nerve and
artery as they emerge from the mental foramen, the #ri-
angularis oris from the oblique line, the reflection of
the mucous membrane, and further back the buccinator
covered by buccal fascic. Raise the masseter from its
insertion into the lower half of the outer surface of the
ramus, dividing the junction of the masseferic and parotidean
fasciee, and the masseteric nerve and artery may be avoided
or divided as they pass outwards over the coronoud notch.

5. Hook the flap well up, and divide the external lateral
ligament of the temporo-maxillary articulation.

6. Extract a central incisor on this side, and saw through the
jaw in the middle line, dividing also the mucous membrane
covering the jaw. See Fig. 25.

7. Cut from the lower margin of the body of the jaw the attach-
ment of the platysma and deep fascia to it, and grasping
the half of the divided jaw, turn off with an elevator every-
thing that is attached to its inner surface. In so doing,
yon separate the origins of the genio-hyoglossus and genio-
hyoid muscles of this side from the genial tubereles, unless
these be avoided by making the section of the jaw a little
to one side; the anferior belly of the digastric from its
oval facet, the mylo-hyoid musele from the mylo-hyoid
ridge, and the origin of the superior constrictor and the
pterygo-mazillary ligament from the jaw just below and
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behind the third molar tooth. Divide the mucous membrane
where it is reflected on to the inner aspect of the jaw from
the floor of the mouth. The lingual nerve, its accompanying
artery, and the mylo-hyoid nerve and artery can be pushed
aside.

Separate the internal pterygoid from its insertion into the
lower half of the inner surface of the ramus, and the stylo-
maxillary ligament from the angle. Divide the tendon of
the temporal at its insertion into the coronoid process, the
inferior dental nerve and artery as they enter their foramen,
and the infernal lateral ligoment at its attachment to the
sharp inner margin of the foramen.

8. Now turn the front of the jaw still further outwards, and
divide the external pterygoid at its insertion into the front
of the neck of the jaw, then keeping the edge of the knife
close to the jaw, divide the attachment of the capsule to it.
The internal maxillary artery and vein, which lie imme-
diately inside the neck of the jaw, must be carefully
avoided.

ExcisioN oF THE CLAVICLE.

Steps of the Operation.

1. The patient being placed on the back, make an incision
along the length of the clavicle from its inner to its outer
extremity. Make at the extremities of this incision trans-
verse incisions sufficiently long to allow of the reflection of
the skin and subcutaneous tissue from the bone.

In doing this you divide skin, superficial fascia, platysma,
suprasternal, clavicular, and acromial nerves, branches of
the suprascapular and acromio-thoracic arteries, and about
the centre of the bone a communication between the
cephalic and external jugular veins. On reflecting the
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D.

6.

flaps you expose deep fascia covering the pectoralis major
and deltoid below the clavicle, above the clavicle covering
the sterno-mastoid and trapezius, and between these the
lower part of the subclavian triangle. The inner head of
the sterno-mastoid 1s seen to cross in front of the sterno-
clavicular articulation, and the anterior sterno-clavicular
and the interclavicular ligaments are seen in part. Ex-
ternally the superior acromio-clavicular ligament is seen to
cover in that articulation above.

. Divide deep fascia over the pectoralis major and deltoid

where they are attached to the clavicle, exposing these
muscles, and carefully dividing them at their origin from
the clavicle.

. The layer of deep fascia beneath the pectoralis major is ex-

posed, and it is seen to be attached to the clavicle behind
this muscle. Cut this through and expose immediately
beneath it the anterior layer of the costo-coracoid mem-
brane. Branches of the acromio-thoracic and superior
thoracic arteries may be divided in this stage of the
operation.

. Divide deep cervical fascia at its attachment to the clavicle,

the clavicular origins of the sterno-mastoid and trapezius,
and the layer of deep fascia beneath them, carefully
avoiding any injury to subjacent structures. Do not forget
the anterior jugular vein, which lies beneath the former
muscle.

Cut through the superior and inferior acromio-clavicular
ligaments and the interarticnlar fibro-cartilage, if it is pre-
sent, as 1t nsually 1is.

Grasp the outer end of the clavicle with bone forceps, rais-
ing it, and at the same time rotating it a little, so that its
anterior surface is directed somewhat upwards. Now
divide at their attachment to the clavicle the trapezoid and
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conoid ligaments ; the anterior layer of the costo-coracoid
membrane, where it is attached to the clavicle in front of
the origin of the subelavius; the subelavius, and behind it
the posterior layer of the costo-coracoid membrane, avoiding
any injury to the subelavian vessels which lie beneath it,
or to the suprascapular artery and vein which lie imme-
diately above 1it. The nerve to the subclavius need not be
cut throungh.

7. Now draw the outer end of the clavicle downwards, at the

same time rotating it so that the anterior surface looks
somewhat downwards. Separate the suprascapular artery
and vein from their connection with the claviele, and
divide the fascia which binds the omo-hyoid to the elavicle.
In some cases the suprascapular artery arises from the
third part of the subelavian artery, but this is very excep-
tional.

8. Again raising the outer end of the clavicle, using its inner

end as the fulerum, cut through the rhomboid ligament,

carefully avoiding the innominate vein, which lies directly
behind it.

9. Divide the anterior sterno-clavicular ligament, the inter-

10,

clavicular ligament, and the interarticular fibro-cartilage.
Forecibly rotate the bone so as to enable you to cut through
the posterior sterno-clavicular ligament, and the sterno-
hyoid muscle where it arises from the clavicle. In doing
this, avoid any injury to the anterior jugular vein, which
lies m the immediate vieinity.

The sternal head of the sterno-mastoid need not be
divided.

Branches to the bone from the suprascapular and
acromio-thoracic arteries will be divided in removing it.



92 HANDBOOK OF

ExXCISION OF THE SCAPULA.

Steps of the Operation.

1. The patient is placed in a semi-prone position. An assis-
tant should have as his sole duty the control of the
subclavian artery, either through the skin, or more tho-
roughly by means of an incision made through the skm
and fascia superficial to the artery.

2. Define the position of the inner and lower angle of the
scapula, and the tip of the acromion process. Make an
incision from about the centre of the upper border of the
scapula to the lower angle of the bone. Make two others,
one from the upper extremity of this incision to the inner
angle of the scapula, and another outwards from the same
point to the anterior extremity of the acromion. You
divide skin and superficial fascia, branches of the supra-
acromial nerves, and of the posterior and lateral branches
of the upper dorsal nerves.

Reflect the skin and superficial fascia, and expose the
whole scapular area.

3. Cut throngh deep fascia and the trapezius at their attach-
ment to the spine and to the acromion, with branches
of the superficial cervical and suprascapular arteries be-
neath it and in its substance. Cut through the deltoid
and the deep fascia covering it at their attachment to the
lower border of the spine and acromion, dividing in and
beneath the muscle branches of the acromio-thoracic
artery.

4. Raise the trapezius from the secapula, dividing a layer of
cervical fascia beneath it, while an assistant pulls the
scapula downwards. Now define the upper border of
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the scapula, divide the omo-hyoid, and expose the supra-
scapular artery as it passes over the notch. Ligature it
just before it gives off its subscapular branch. Expose
the suprascapular nerve and divide it.

9. Divide the levator anguli scapula at its insertion into the
inner border of the scapula with branches of the super-
ficial cervical upon its surface, the posterior scapular artery
and possibly the nerve to the rhomboid muscles beneath it.
Ligature the artery.

Cut through the rhomboidens minor and major at their
insertions, with small branches of the dorsalis scapulee, sub-
scapular, and posterior scapular arteries.

6. Divide the superior, inferior, and interarticular acromio-
clavicular ligaments. Turn down the deltoid, exposing
the bursa beneath that muscle, and dividing branches of
the posterior circumflex artery and circumflex nerve.

7. Cut through the origins of the latissimus dorsi, teres major,
teres minor, and the long head of the triceps from the
scapula, and the infraspinatus and supraspinatus muscles at
their insertions into the great tuberosity of the humerus.
In doing this you divide the inferior scapular branch of
the subscapular artery between the teres major and minor
muscles, the dorsalis scapule beneath the last muscle, and
branches of the suprascapular artery and nerve, in and be-
neath the supraspinatus and infraspinatus. Divide the
upper and back part of the capsule of the joint, the long
head of the biceps with the ascending branch of the anterior
circumflex artery, the coraco-humeral and gleno-humeral
ligaments.

8. An assistant rotates the humerus inwards, while you grasp
the spine of the scapula and draw the glenoid cavity back-
wards. Divide the remainder of the capsule, the bursa
beneath the subscapularis, and the tendon of the subscapu-
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laris muscle, avoiding carefully the axillary artery and its
circumflex branches.

9. The whole scapula can now be raised. You now cut
through the serratus magnus at its insertion, and expose
and ligature the subscapular artery. The nerves to the
subscapularis will also be cut through.

Divide the coraco-clavicular ligaments, the coraco-bra-
chialis and short head of the biceps at their origin from,

and the pectoralis minor at its insertion into the coracoid
process.

ExcisioNn or THE RADIUS.

Steps of the Operation.

1. An assistant holds the forearm in a semi-prone position.
Define the position of the styloid process and of the head of
the radius.

Make an incision from the outer surface of the head of
the radius to the anterior margin of the tip of the styloid
process, dividing skim and superficial fascia, containing
branches of the radial vein, of the lower and upper external
cutaneous of the musculo-spiral and of the external cu-
taneous nerve. You expose deep fascia.

2. Cut down to bone in the whole length of the skin ineision.
You divide the posterior margin of the supinator longus,
the extensor carpi radialis longior and brevior, beneath
them in the upper third of the arm the supinator brevis,
and in the middle third the pronator radii teres. Still
lower down the tendon of the supinator longus is divided
obliquely as it passes to its insertion into the styloid pro-
cess. The posterior interosseous nerve is divided in the
substance of the supinator brevis, and the radial nerve as it
passes backwards beneath the supinator tendon at the junc-
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tion of the lower third with the upper two thirds of the
forearm.

3. Separate the muscles from the front and back of the bone
in the middle third of the arm, cutting from the bone in
front the attachments of the pronator radii teres, flexor
sublimis digitorum, flexor longus pollicis, and behind the
extensor ossis metacarpi and the extensor primi internodii
pollicis. Divide the interosseous membrane, and place a
chain saw around the bone at 1its centre, and cut 1t
throngh, or if you prefer it, divide it with bone foreeps.

4. Raise the lower fragment from its bed, grasping it firmly
with strong forceps. Divide the attachments of the flexor
longus pollicis and pronator quadratus toits anterior surface.
Sever the attachments of the posterior annular ligament to
the ridges on the back of the radius, and separate from it
the tendons of the extensor ossis metacarpi, the extensor
primi internodii pollicis, the extensor carpi radialis longior
and brevior, the extensor secundi internodii pollicis, the
extensor communis digitorum, the extensor indicis, and the
extensor minimi digiti. The posterior branch of the ante-
rior interosseous artery is cut through in clearing this
surface of the bone.

5. Levering the bone further from its bed, cut through the
anterior, posterior, and external lateral licaments of the
wrist, the interarticular fibro-cartilage, and scattered fibrous
tissue uniting the radius to the lower end of the ulna.
Branches of the anterior interosseous artery may be cut
through in front.

6. Seize the upper fragment in a similar manner, and %ellarate
from the radius the attachments of the supinator brevis,
the remainder of the pronator radii teres, the oblique origin
of the flexor sublimis digitorum, the interosseous mem-
brane, the oblique ligament, dividing lastly the orbicular
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ligament and setting free the remainder of the bone. Care
should be taken to avoid injuring the posterior interosseons
artery as it passes back between the oblique ligament and
the interosseous membrane.

Suture the ends of the posterior interosseouns and radial
nerves together with gut sutures, and then bring the
muscle and skin flaps together, inserting drainage tubes.

ExcisioN or THE FiBurA.

Steps of the Operation.

1. The knee is flexed, and an assistant holds the leg with its

inner aspect resting on the table. Make an incision from
the anterior margin of the head of the fibula to the tip of
the external malleolus, dividing skin and superficial faseia,
containing branches of the communicans peronei nerve,
of the external saphenous nerve and vein, and of the
external cutaneous nerve. You expose deep fascia.

2. Find the position of the intermuscular septum between the

peronei and extensor longus digitorum in the middle third
of the leg, and divide the deep fascia outside its attach-
ment, avoiding ecarefully the musculo-cutaneous nerve.
Separate the peroneus brevis from this intermuscular
septum till you reach the fibula, when you separate the
origins of the peronei from the middle third of the ounter
aspect of the fibula.

3. Divide the intermuscular septum, the extensor longus

digitorum and the extensor longus pollicis at their attach-
ments to the anterior surface of the fibula.

4. Separate the origin of the flexor longus pollicis and the

intermuscular septum from the postero-internal surface of
the fibula, carefully avoiding the peroneal artery, which
lies under the border of this muscle.
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5. Cut through the fibula about its centre with bone forceps,
and grasping the lower fragment, raise it and rotate it a
little, so as to enable you to separate the origin of the
tibialis posticus from the surface in front of the oblique
line of the fibula, and to cnt through the interosseous
membrane.

6. Raising the lower fragment still further, divide the deep
fascia and external annular ligament attached to it poste-
riorly, the deep fascia and anterior annular ligament at-
tached to it anteriorly, the lower portions of the origins
of the peroneus brevis, flexor longus pollicis, tibialis
posticus, extensor longus digitorum, peronens tertius
and interosseons membrane. Lastly, cut throngh the
inferior interosseous ligament, the anterior and posterior
mferior tibio-fibular ligaments, and the three divisions of
the external lateral ligament of the ankle joint.

The peroneal artery will probably be cut through as it
lies on the back of the inferior tibio-fibular articulation,
and the anterior peroneal artery as it passes forwards
above it.

7. Raise the upper fragment in a similar way. In removing
this half of the bone great care must be taken to avoid
dividing the anterior tibial artery and veins as they pass
forwards between the tibia and fibula.

Remove the remaining origin of the peroneus longus
from the outer surface of the bone, dividing the anterior
tibial, recurrent articular and musculo-cutaneous nerves in
the muscle. Cut through the insertion of the biceps, the
long and short external lateral ligaments, and the bursa
between the former and the biceps tendon.

8. Twisting the fragment forwards, separate the origins of
the soleus from the postero-internal surface and head of
fibula, the remainder of the tibialis posticus and the inter-

H
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osseous membrane and the rest of the origins of the extensor
longus digitorum and extensor proprius pollicis.

9. Divide the anterior and posterior superior tibio-fibular

10.

ligaments.

If possible, find the cut ends of musculo-cutaneous ante-
rior tibial nerves, and bring them accurately together with
gut-sutures. The recurrent articular nerve is also divided
in the substance of the peroneus longus, and in removing
the upper extremity of the bone you cut through branches
of the recurrent articular and inferior external articular
arteries.

ExcISioN oF THE ASTRAGALUS.

Steps of the Operation.

1. Make an incision across the front of the ankle joint from

the tip of the outer malleolus to the tip of the internal
malleolus. In this incision, which is slightly convex for-
wards, you divide skin, superficial foscia, containing small
branches of the external saphenous nerve, the external and
wnternal divisions of the musculo-cutaneous nerve, the inter-
nal saphenous vein, lymphatics and nerve, anterior annuloy
ligwment, the tendons of the peroneus tertius, the extensor
longus digitorum, and beneath them the extensor brevis digi-
torum and part of the external calcaneo-astragaloid ligament.
Internal to the extensor communis digitornm the exfensor
longus pollicis tendon is divided, and internal to the exten-
sor longus pollicis the tendon of the #ibialis onticus is cut
through. The dorsalis pedis artery and its vene comites are
seen lying divided between the extensor proprius pollicis
and extensor communis digitorum, and to its outer side
the two divisions of the anterior tibial nerve. Branches of



OPERATIVE SURGERY. 99

the anterior peroneal and external malleolar arteries are
divided externally, and branches of the internal malleolar
internally.

2. Divide the ligaments of the ankle joint, afterwards those
connecting the astragalus to the seaphoid, then raising the
os caleis, divide the ligaments connecting it with the astra-
galus, free the posterior margin of the astragalus and
remove the bone. In doing this you divide the tnfernal
lateral ligament, freeing at the same time the astragalus
from it, the anterior ligament of the ankle joint, the ante-
rior faseiculus and also the middle fasciculus of the exfernal
lateral ligament, if not divided before in the first incision.
By tilting up the tibia, the posterior fusciculus of the external
lateral ligament 1s divided as it passes obliquely backwards
and inwards to the astragalus. You also divide completely
the external calcaneo-astragoloid ligament, the superior col-
caneo-scaphoid ligament, the interosseous coleaneo-astragaloid
ligament, and finally the posterior caleaneo-astragalovd liga-
ment. Pulling the bone well forward from its socket, the
Aezxor longus pollicis, posterior tibial nerve and artery with its
vence comites and the tendons of the long flexor of the toes
are separated from its posterior surface.

3. The cut extremities of the extensor tendons are now to be
brought accurately into apposition by fine sutures, after
which the edges of the wound are brought together and
drainage tubes introduced.

Excisioxn or THE Os CALcIs.

Steps of the Operation.,
1. An assistant holds the foot with its inner aspect lying on
the table. Make a horizontal incision commencing at the

7
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inner edge of the tendo-Achilles just above its insertion and
running first outwards over the posterior aspect of the
tendon, and then forwards along the outer surface of the
os caleis and the cuboid just in front of the calcaneo-cuboid
articulation. In making this incision eut down to bone.
See Fig. 26.
. Make a transverse incision down to bone, commencing in
the horizontal one in the posi-
tion of the caleaneo-cuboid
articulation, cutting down-
wards over the outer border
of the foot. Continue the
incision inwards till you reach
the internal limit of the under
surface of the os caleis.

In making the horizontal

Fig. 26. Outer side of left foot incision you divide skin, super-
and ankle.

ficial fascia, containing inside

1 indicates the horizontal inci-
sion, the dotted portion of the line
being the commencement of the
incision on the posterior and inner
aspect of the heel.

2 indicates the transverse inci-
sion, the dotted line being that
portion of the incision which ex-
tends across the sole of the foot,

and behind the tendo-Achilles
branches of the plantar cuta-
neous of the posterior tibial
nerve, with internal calcanean
branches of the posterior tibial
artery,and on the onter aspect
of the foot, branches of the
external calcanean artery and

anterior peroneal and the external malleolar and tarsal arte-
ries, the external saphenous vein, lymphatics and nerve ; deep
fascia, wnternal annular ligament, external annular ligament
and portion of the anterior annular ligament ; beneath these
structures the tendo-Achilles, the bursa between this tendon
and the great tuberosity of the os calcis, the tendons of the
peroneus longus and brevis, at this level contained each in a
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separate synovial sheath ; beneath these tendons the middle
Jusciculus of the external lauteral ligament, and the knife
enters the museular portion of the extensor brevis digitorum.
Deeper branches of the arteries already enumerated arve
cut through in and beneath the deep fascia.

In the transverse incision you divide skin, superficial
Jascia, which is particularly thick in the sole, containing
branches of the external saphenous vein, nerve, lymphatics, of
the plontar-cutaneous of the posterior tibial, and of the
external plantar nerves and arteries; deep fascia, blending
in the outer border of the sole with the oufer divisions of
the plantar fasciz, and this more internally is connected to
the middle division; between the two the exfernal inter-
muscular septum 1s divided. You then divide the abductor
manimi digitt, beneath it the peroneus brevis and the peroneus
longus tendons, and internal to it and beneath the middle
division of the plantar fascia, the flewor brevis digitorum,
and lying beneath the flexor brevis digitorum the external
plontar artery and nerve, and the tendinous outer head of
the accessorius.

3. Turn the flap downwards from the outer surface of the os
caleis, and then from its under surface, dividing on the
under surface the origins of the abductor minimi digiti and
flexor brevis digitorum from the outer and inner tubercles
on the greater process of the os caleis and from the bone
in front of them, the attachments of the external annular
ligwment, and of the outer and middle division of the plantar
fascia to the tubercles.

4. Divide more completely the extensor brevis digitorum, also
the ligaments connecting the os caleis to the neighbouring
bones—namely, the external calcaneo-astragaloid, the
superior calcaneo-scaphoid, the internal calcaneo-cuboid,
and the superior calcaneo-cuboid ligaments.
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5. Clear the fat away from the upper surface of the os ecaleis,
and grasping this bone with a pair of lion foreeps turn it
outwards, dividing at the same time the interosseous and
the posterior calcaneo-astragaloid ligaments. Turn the
bone still further onutwards, separating the tendon of the
flexor longus pollicis from the groove beneath the sustenta-
culum tali, and then divide the internal lateral ligament at
its attachment to the inner surface of the sustentaculnm,
avoiding the tendon of the flexor longus digitorum which
lies internal to this process of bone. Divide the inferior
calcaneo-scaphoid ligament with the subjacent insertion of
the first slip of the tibialis posticus into the anterior margin
of the sustentaculum, the short and long calcaneo-cuboid
licaments, the inner fleshy head of the accessorius at its
origin from the inner concave surface of the os ealeis,
and the attachments of the abductor pollicis and of the
inner division of the plantar fascia to the greater tubercle
of the os calcis. Avoid injuring the posterior tibial artery,
vein, and nerve, or any of the branches not already cut
through in the transverse incision.

ExcisioNn oF THE FIrRsT METATARSAL BoONE.

Various incisions are made for the removal of this bone, but
the best is one along the inner aspect of the bone and follow-
ing its curve.

Steps of the Operation.

1. Make a curved incision along the inner aspect of the bone,
with the convexity of the curve directed upwards. The
ineision is to commence just behind the articulation with
the cuneiform bone, and to end at the inner side of the
base of the first phalanx.
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In doing this you divide skin, superficial fuscia containing
branches of the musculo-cutaneous and internal saphenous
nerves, deep fuscia, the inner division of the plantar fascia,
and a portion of the insertion of the fibialis anticus.

2. Reflect the convex flap downwards and the concave margin

" outwards, and clear the metatarso-phalangeal articulation,
dividing the ligaments of this joint.

3. Grasp the head of this bone with bone forceps, and draw-
ing it inwards, divide one by one all the structures
attached to it and connecting it to the other bones. You
avoid injuring the dorsalis pedis artery as it passes into
the sole of the foot between the two heads of the first dorsal
interosseous muscle.

In doing this you cut through the internal and ewternal
lateral and plantar ligwments of the metatarso-phalangeal
articulation, the deep transverse ligament, the origin of the
first dorsal interosseous from this bone, the dorsal and
plantar tarso-metatarsal ligaments, the remainder of the
insertion of the tibialis anticus, and the tendon of the
peroneus longus at its insertion. Branches of the vnternal
plantar, first plantar digital, and dorsalis hallucis arteries
are divided.



104 HANDBOOK OF

SectioN I1V.—EXCISION OF JOINTS OF LOWER

EXTREMITY.

Excisioxn or THE Hip JoinT.

Steps of the Operation.

1. The patient being placed on the opposite side, the thigh is
held slightly flexed. Make an incision five inches long in
the adult, and relatively shorter in the child, from a point
above the great trochanter, backwards and downwards,
and then directly downwards behind it, so as to include
it in its concavity. Some surgeons recommend that this
incision be commenced at a point midway between the
anterior superior spine and great trochanter, while others
prefer to commence the ineision just above the trochanter.
Continue this incision down to the great trochanter, and
to the back of the neck of the femur, dividing the great
external rotator muscles.

In doing this you divide skin, superficial fascin contain-
ing much fuf, and branches from the posterior division of
the external cutaneous, the ilioe branch of the ilio-hypogastric,
the lateral branch of the last dorsal, the external branches of
the posterior divisions of the upper three lumbar nerves, and
of the wupper three sacral merves, with ascending branches
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of the small sciatic. Beneath the superficial fascia, you
divide deep fuscia, and under this the glufeus maximus in
the greater part of its breadth, with another layer of deep
fascie beneath it. In the substance of the gluteus maxi-
mus branches of the superficial branch of the gluteal
artery are divided.

Beneath the deep layer of fascia you cut through the
gluteus medius ; beneath it, in order from above downwards,
the gluteus minimus, the pyriformis, the obturator internus
with the gemelli, the obturator externus, the quadratus femoris,
and the upper part of the adductor magnus.

The lower branch of the deep division of the superior
gluteal artery with that of the superior gluteal nerve are
divided between the gluteus medius and minimus, branches
of the obturator and infernal circumflex arteries are divided
with the tendon of the obturator externus, and branches
from the termination of the iuternal circumfler between
the quadratus femoris and adductor magnus.

2. An assistant rotating the femur outwards, divide the
structures attached to the outer and anterior surface of
the great trochanter—namely, the gluteus medius at its
insertion into the oblique line, opening the bursa between
that tendon and the great trochanter, and the glufeus
minimus where it is inserted into the anterior border of
the great trochanter. Branches of the wscending division
of the external circumflex artery will be divided in doing
this.

3. The thigh being now rotated inwards, divide the capsule of
the ioint posteriorly near the acetabulum, cutting branches
of the sciatic nerve and sacral plexus to the joint.

Lever the head of the bone out of the acetabular cavity,
and divide the ligamentum teres with the small artery
running in it. Then divide the ilio-trochantine and ilio-
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femoral ligaments with the remainder of the capsule of the
joint.

4. Clear the upper extremity of the femur at its junction with
the lower border of the neck, and saw transversely through
it at this level. In doing so yon may divide the upper
limit of the wvastus externus while yon open the burse over
the onter aspect of this muscle and of the great trochanter.

In this operation, but especially in exeision of the shoulder
joint, Gowan’s osteotome will be found most useful.

In some cases it is not necessary to remove the great
trochanter, but the head may be alone removed by dividing
the neck.

Excision or THE KNEE JOINT.

Steps of the Operation.

1. Standing to the right side of the limb, of which the knee
18 held shightly flexed, make an incision with a slight con-
vexity downwards from the back part of the inner condyle
to the back part of the ounter.

In doing this you divide skin and superficial fascia con-
taining the cutaneous patellee, and branches of the internal,
middle, and external cutaneous nerves, with cutaneous
branches of the articulor and anastomotica magna arteries.

2. Reflect the skin and superficial fascia above the level of
the upper border of the patella opening the bursa patellz,
and remove the patella.

In doing this you divide fuscia lata, the conjoined tendon
of the gquadriceps musele, the anterior ligament of the
knee-joint with the capsular ligament attached to the
lateral margins of the patella, and the ligamenta alarie and
TAUCOSUIN.,
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3. Now open the joint completely, anteriorly and laterally,
dividing the remainder of the capsular ligument on the

Fig. 27. Transverse section through condyles of femur.

front and sides of the articulation, the infernal lateral
lignment, the two divisions of the external lateral ligament,
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and the tendon of the popliteus, which passes obliquely
backwards beneath it, with the inferior external articulor
artery. Branches from all the articular arteries and of
the articular branch of the anastomotica magna are divided.
The anterior and posterior crucial ligaments surrounded in
front and laterally by the same reflection of the synovial
membrane are also cut through.

4. The condyles of the femur are now thrust well forwards,
after flexing the knee, by displacing the mpper extremity
of the tibia backwards, and cutting the attachments of
ligaments from the sides of the condyles. Taking care to
saw horizontally through the femur, remove the lower inch
of the bone in the adult, and relatively less in the case of
young subjects, by this means avoiding any injury to the
epiphysial line.

4. In the same way clear the upper extremity of the tibia for
half an inch, removing the attachments of the internal
lateral ligament and of the posterior ligament, also the
insertion of the semi-membranosus into the back part and
inner border of the head of the tibia. In clearing the
posterior margin of the head of the tibia, remember that
the popliteal artery is immediately behind its centre and
only separated from it by a little fat. See Fig. 27.

9. Saw off the upper articular surface of the tibia, taking care
to remove only that portion, and not to trespass on the
growing line in the young subject.

ExcisioN oF THE ANKLE JOINT.

Steps of the Operation.,
1. Place the foot on its inner aspect on the table, an assistant
holding it in that position. Make an incision three inches
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long along the posterior border of the lower end of the
fibula, and then continue it from the tip of the malleolus
downwards and forwards to within half an inch of the
posterior extremity of the fifth metatarsal bone. In doing
this you divide skin, superficial fascia with the external sa-
phenous vein nerve and lymphatics. See Fig. 28.

=

Fig. 28, Inner aspect of right foot and ankle.
1 indicates the vertical incision in excision of the ankle, and 2 the
oblique ineision. The anterior extremity of the latter incision terminates
over the inner aspect of the internal cuneiform bone.

2. Reflect the skin and superficial fascia to a line joining the
extremities of the incision.

Cut away the soft parts from the lower inch and a half
of the fibula and divide the bone above with forceps. Then
remove it. In doing this you divide deep fascin, attached
to the margins of the triangular subcutaneous surface of the
fibula and continnouns below with the external and anterior
annular ligaments which are also cut at their attachments
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to the malleolus. In cutting these you open the synovial

- sheaths for the peroneus longus and brevis behind, and the
peroneus tertius in front of the malleolus. Branches of
the anterior peromeal artery are divided as they emerge
from beneath the peroneus tertius. In dissecting out the
bone you divide the lower part of the interosseous membrane
with the peroneal artery on its posterior aspect, the inferior
interosseous ligament, the anterior and posterior inferior tibio-
fibular ligaments, and the three processes of the external
lateral ligawment of the ankle-joint. The externel malleolar
artery may be divided in this dissection.

3. The foot is now placed on its outer aspect on the table and
retained in that position. Make an incision three inches
long along the inner border of the tibia to the tip of the
inner malleolusg, and then from that forwards and down-
wards to the inner aspect of the internal cuneiform. You
divide skin, and superficial fascia containing branches of the
internal saphenous vein, nerve and lymphatics, the trunks of
these vessels passing in front of the malleolus.

4. Reflect this flap to a line joining the beginning and end of
your incision.

5. Divide deep fascia and the internal annular ligament con-
tinnous with it below where they are attached to the inner
margin of the tibia and to the inner malleolus, exposing
the tendons of the tibialis posticus and flexor sublimis
digitorum covered by the synovial sheath : also the deep
fascia and the anterior annular ligament where they are
attached to the anterior margin of the tibia and malleolus,
opening the synovial sheath of the tibialis anticus.

Divide the internal lateral ligament immediately below
the tip of the inner malleolus, carefully avoiding the
tendon of the tibialis posticus which lies upon it. Clear
the tendons which lie on the posterior surface of the tibia
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from the bone, turning back also the posterior tibial artery
with its vens comites and the nerve which lies between
the artery and the tendon of the flexor longus pollicis,
The posterior communicating artery will probably be
divided beneath the tendon of this last muscle.

6. Separate the tendons of the tibialis anticus, extensor pro-
prius pollicis and extensor longus digitorum from the front
of the lower end of the tibia, also the anterior tibial artery,
its venz comites, with the anterior tibial nerve lying to
its outer side. These lie between the tendons of the ex-
tensor proprius pollicis and the extensor longus digitorum,

The internal and external malleolar artery are divided
in separating these parts from the front of- the tibia.
Divide the anterior ligament of the ankle-joint.

7. Insert a narrow-bladed saw through the inner wound
between the flexor tendons and the posterior surface of the
tibia through the outer wound, and saw horizontally across
the lower end of the tibia.

8. The foot being held firmly, remove the upper articular
surface of the astragalus with the saw.
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SgcrioNn V.—ExcisioNn or Joints or UPPER
EXTREMITY.

ExcisioNn or THE SHOULDER.

Steps of the Operation.

1. Make an incision from the acromion down the centre of the
outer aspect of the shoulder for about four inches, cutting
down at once to bone. In this incision you divide—skin,
superfictal fascia containing swuprascapular branches of the
cervical plexus and branches of the circumflex nerve and of
the acromio-thoracic artery, deep fascia, deltoid, bursa be-
neath deltoid, posterior circumflex artery winding forwards
round the humerns, and the anterior branch of the circum-
flex merve. The supra-spinatus and capsule of the joint are
incised longitudinally.

2. An assistant rotating the humerus outwards, divide that
portion of the supra-spinatus in front of the vertical in-
cision together with that portion of the capsule with which
it is closely connected. Cut through the fibrous covering
of the bicipital groove derived from the upper margin of
the tendon of the pectoralis major, and expose the long
head of the biceps lying in the bicipital groove and passing
within the capsule. It is seen to be accompanied by the
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ascending branch of the anterior circumflex artery. Turn
the tendon out of the groove, and divide the subscapularis,
the bursa beneath it, and the portion of the capsule blended
with it. Above it divide the coraco-humeral and gleno-
humeral ligaments.

3. The arm being rotated inwards by the assistant, divide the
remains of the supra-spinatus, the infra-spinatus, and the
teres minor, the bursa beneath the last muscle and that
part of the capsule with which all these muscles are closely
blended at their insertions. In cutting through these
musecles branches of the posterior circumflex and acromio-
thoracic arteries are divided.

5. Turn the head outwards from the glenoid cavity and divide
the lower portion of the capsule. Pass a chain saw around
the surgical neck and remove the head and tuberosities.
A small portion of the ounter head of the triceps will be cut
through just below the insertion of the teres minor.

Should the glenoid cavity be diseased, it may be re-
moved by turning back the subscapularis, supraspinatus,
and infraspinatus, detaching the attachment of the cap-
sular ligament, and cutting throngh the neck of the
bone with a chisel or bone-cutting forceps of a proper
shape. In this case you cut through the long tendon
of the biceps and branches to the joint from the supra-
scapular artery and nerve, and from the artery to the
venter of the scapula.

Excision oF THE Ewrsow.

Steps of the Operation.
1. An assistant holds the arm in a position of extreme prona-
tion. Make a vertical incision about four inches long over
I
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the olecranon, the centre of the incision corresponding to
the tip of this process, cutting at once down to bone. In
doing this you divide skin, superficial fascia with a bursa
between it and the triangular subcutaneous surface of the
olecranon. In the superficial fascia are divided branches
of the lesser wnternal cutaneous, of the witercosto-humeral,
and of the lower external cutaneous branch of the musculo-
spiral nerves. The deep fascia is next cut through, and be-
neath it the friceps, subanconeous, and posterior ligament of
the elbow joint, with the nerve to the anconeus, the posterior
articular artery, and branches of the anastomotica magna
artery.

2. Turn the soft structures inwards and then forwards from
off the back and side of the inner aspect of the joint,
avoiding carefully the ulnar nerve. You divide in so doing
the attachment of the friceps to the inner half of the upper
aspect of the olecranon, the origins of the flexor carpe
wlnaris and flexor profundus digitorum from its inner aspect,
the origins of the flexor carpi ulnaris, palmaris longus, flezor
sublimis digitorum, and flexor carpi radialis from the internal
condyle, the internal lateral and the inner portion of the
posterior ligaments.  Branches to the joint from the posterior
ulnar recurrent, superior profunda, and anastomotica magna
arteries are cut through, with articular branches of the
ulnar nerve,

3. Clear the external condyle in a similar way. In doing
this you divide the insertion of the friceps into the outer
half of the upper surface of the olecranon, the anconeus at
its insertion and again at its origin from the back of the
external condyle, the supinator brevis at its origin from the
oblique line of the ulna, the surface of bone in front of it,
the external condyle, external lateral and orbicular liga-
ments, then the extensor carpi radialis longior and brevior,
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the extensor carpt wlnaris, and the extensor communis digi-
torum. Articular branches from the wposterior tnterosseous
recurrent, anastomotica magna and superior profunda arteries
are cut through. The evternal lateral ligament and the
outer portion of the posterior ligament are divided.

4. Flex the joint completely, clearing away the anterior
attachments of the lower end of the humerus, which now
projects from the wound. You will find it facilitates
matters to snip off the olecranon before clearing the ante-
rior sarface of the humerns. Saw transversely through
the humerus just above the condyles. In doing this youn
divide the anterior ligwment of the jount, the pronator radii
teres where 1t arises from the front of the internal
condyle, and the lower limit of origin of the brachialis
anticus.

9. Clear in a similar manner the front of the upper ends of
the ulna and radius. In doing this you divide the lower
attachment of the anterior ligwment of the elbow joint, the
insertion of the brachialis anticus, the origins of the flexor
profundus  digitorum, flevor sublimis digitorwm, and the
fewor longus pollicis from the coronoid process, and of the
suptinator brevis from the upper part of the radius. In
dividing the bones, you also divide the oblique ligament.
Articular branches of the radial recurrent, antervor wilnar
recurrent, swperior profunda, wnferior profunda, and anasto-
motica magna arteries are divided in clearing the bones in
front.

ExcisioN or THE WRIST JOINT.

ListEr's METHOD.
Steps of the Operation.
1. Carefully define the position of the radial artery as it lies



116 HANDBOOK OF

on the bases of the first and second metacarpal bones,
and the line taken by the tendon of the extensor secundi
internodii pollicis, as it passes obliquely downwards and
outwards to cross the radial artery, just as it 1s gettmg on
the bases of the metacarpal bones.

Make an ineision parallel to and on the inner side of the
obliquely placed tendon of the extensor secundi, commenc-
ing above at the lower margin of the radius, and ending
on the radial side of the base of the second metacarpal
internal to the radial artery. Continue this incision verti-
cally downwards along the upper half of the radial border
of that bone. In doing this you divide skin, superficial
fascia with branches of the external cutaneous and radial
nerves, the posterior annular ligament, branches of the
anterior interosseous, posterior carpal and metacarpal branch
of the radial, and possibly the radialis indicis.

2. Passing a knife beneath the tendons of the extensor carpi
radialis brevior, separate it from its insertion into the
radial side of the base of the third metacarpal bone, from
the back of the carpus and from the lower part of the
radial groove.

Separate the tendon of the extensor carpi radialis longior
in a similar way from its insertion into the radial side of
the base of the second metacarpal bone, from the back of
the carpus and from the lower part of the radial groove.

Separate the tendon of the extensor secundi from the
back of the carpus and from the lower part of the oblique
groove in the back of the radius.

Separate the radial artery with its ven® comites from
the scaphoid, trapezium, and external lateral ligament of
the wrist where it lies upon them.

Snip through the trapezium where it articulates with the
scaphoid and trapezoid, dividing a portion of the external
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lateral ligament of the wrist and carpus with the palmar and
dorsal ligaments connecting it to adjacent bones. Divide
the external lateral ligament below the styloid process.

3. Turning to the ulnar side of the incision, the extensor
carpl radialis fendons having been already cleared, sepa-
rate the extensor communis digitorum and the extensor
mndicis from the posterior aspect of the bases of the meta-
carpal bones, from the carpus and from the lower end of
the radius, cutting the terminal branches of the posterior
interosseous nerve and further branches of the posterior
carpal arch.

Separate in the same way the extensor brevis minimi
digiti, which lies alone in the grove between the radins and
nlna. Branches of the posterior interosseous artery will be
divided in clearing this tendon.

4. Make a vertical incision along the inner aspect of the ulna
from a point two inches above its lower extremity, and
carry that incision downwards as far as the centre of the
fifth metacarpal bone on its palmar aspect. In doing this
you divide skin, superficial fascia containing branches of
the internal cutaneous nerve, then deep fascia, and below
the inner division of palmar fascia in the lower part of
the incision. The posterior carpal artery is cut through
on the inner aspect of the wrist.

5. Raise the posterior lip of this incision, and separate the
extensor carpi ulnaris from the groove between the styloid
process and the head of the ulna, from the back of the carpus,
and from its insertion into the base of the fifth metacarpal
bone. Complete the separation of the extensor minimi
digiti and the extensor communis digitorum.

Divide the internal lateral ligament of the wrist just
below the styloid process, and then the posterior ligament
of this joint.
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6. Clear the anterior surface of the lower extremity of the
ulna, opening the little articulation between the cuneiform
and pisiform bones by dividing its thin capsular ligament,
and snip through the base of the unciform process of the
unciform bone. Clear the anterior surface of the base of
the fifth metacarpal bone by separating the tendon of the
flexor carpi nlnaris from its insertion into it. Separate
the flexor profundus digitornm and the flexor longus
pollicis tendons from the front of the carpus. Divide
the anterior ligament of the radio-carpal articulation
with terminal branches of the anterior interosseoms and
anterior carpal arteries. Clear the anterior surfaces of
the bases of the metacarpal bones of the second, third,
and fourth digits, avoiding carefully the deep arch which
lies on these bones. In clearing them you separate the
origin of the flexor brevis pollicis from the trapezoid, os
magnum, and the bases of the second and third metacarpal
bones.

7. The greater part of the carpal bones may now be removed
by cutting through the lower row with forceps, so dividing
the dorsal and palmar ligaments connecting them. Make
lower end of the ulna project out of the inner incision and
saw it through, dividing the interarticular fibro-cartilage, -
and the inferior anterior and posterior radio-ulnar liga-
ments.

Turn the lower end of the radius out of the dorsal inci-
sion, and saw transversely through it in a similar manner
above the radio-ulnar articulation.

Project the ends of the metacarpal bones through either
incision, and with bone forceps snip off their bases so as
to remove the whole of the cartilage-covered portion, divid-
ing dorsal and palmar carpo-metacarpal, and the dorsal and
palmar intermetacarpal ligaments.
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Remove the trapezium, separating from it the tendon of
the flexor carpi radialis which grooves it, and divide
the capsular ligament that conneets it to the base of the
first metacarpal.

Separate the extensor ossis metacarpi pollicis from its
insertion into the base of the metacarpal bone, and remove
its articular extremity with cutting forceps.
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Section VI.—Excision or ORGANS.

Exc1sioN oF THE EYEBALL.

Steps of the Operation.

1. Introduce a spring speculum between the eyelids.

Grasp the conjunctiva and subconjunctival tissue with
a pair of forceps as near the corneal margin as you can, and
snip through the conjunctiva and subjacent areolar tissue
in a circle round the cornea. You do this with a pair of
blunt-pointed curved scissors.

2. You expose the capsule of Tenon covering the sclerotic in
front. Divide this and pass in a strabismus hook, sweep-
ing it round the globe of the eye, pick up in turn each of
the recti tendons at its insertion into the sclerotie, and
divide them with the scissors.

3. Press back the blades of the spring speculum so that the
globe of the eye presses forwards between, and finally
projects beyond them.

4. Using the scissors with their blades turned with their con-
cavity to the globe, and following the posterior surface of
the globe with their extremities, divide the optic nerve at
its entry into the sclerotic. This point is inside the axis
of the eye. Lastly, divide the oblique muscles at their
insertions. Besides these structures you divide the an-
terior, long, and posterior ciliary arteries, the long and



OPERATIVE SURGERFY. 121

short ciliary nerves, and the arteria centralis retinas
with its accompanying vein in the substance of the optic

nerve.

Kocuer's OPERATION FOR EXCISION OF THE

ToNGUE.

In Kocher’s operation the tongue and lymphatic glands are
removed through an inframaxillary incision, tracheotomy

being first performed.

Steps of the Operation,
1. Perform tracheotomy according to rules given for that

operation. See Fig. 29. Intro-
duce a Trendelenburg’s canula.
Should severe dyspncea ensue on
inflating it, substitute an ordinary
canula. Wash the mounth and
pharynx out with a sponge and
carbolic lotion, and then fill the
pharynx with a sponge saturated
with carbolic acid lotion (1 in 40).

2. Ligature the lingual on the oppo-
site side of the neck to that affected
by the growth, following instrue-
tions given for ligature of that
artery.

3. Extend the neck, drawing the head
to one side. Make an incision com-

A

Fig. 29. The vertical
line indicates the skin inci-
sion in superior tracheo-
tomy, and the horizontal
line shows the position of the
transverse inecision through
the deep fascia.

mencing a little below the lobule of the ear, and running
along the anterior margin of the sterno-mastoid to the
hyoid bone. Continue this incision along the greater



122 HANDBOOK OF

cornu to the body of the bone, and then run along the
anterior belly of the digastric to the jaw. See Fig. 30.

4. Now cut through superficial fascia and platysma divid-
ing branches of the inframaxillary branches of the facial

7

i
{

4

Fig. 30.
10 indicates the position of the hyoid bone, and 7, 8, and 9 the incisions
for removal of the tongue by Kocher’s method. The continuous line parallel
to 9 is the anterior margin of the sterno-mastoid.

nerve, anterior branches of the great auricular, and ascend-
ing branches of the superficial cervical nerves. Avoid the
external jugular vein.

5. Tarn up this flap as far as the body of the jaw, exposing
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deep cervical fascia. Cut through this deep fascia along
the line of the primary incision, removing it and exposing
the submaxillary gland and the facial or common facial
vein, as the case may be, passing over the gland. Some
diseased lymphatic glands may now be seen. Ligature and
cut through the lingual vein which is seen lying below the
facial, and this you now treat in a similar way. Ligature
the facial artery as it enters the gland, and after its exit
from it. Cut away any enlarged lymphatic glands and
the portion of smbmaxillary gland exposed, dividing and
ligaturing the submental artery. The muscles forming
the floor of the submaxillary region are mow exposed,
namely, the anterior belly of the digastric lying on the
mylo-hyoid, the posterior belly of the digastric with the
stylo-hyoid passing downwards and forwards, and in the
interval between these two muscles and the mylo-hyoid
is seen a little of the stylo-glossus with the hyo-glossus
below it. A little of the middle constrictor is seen covered
by fascia. The hypoglossal is seen lying just above
the great cornu of the hyoid bone on the hyo-glossus,
then passing beneath the tendons of the digastric and
stylo-hyoid. The lingual artery is seen lying beneath the
hypoglossal upon the middle constrictor. It is seen to pass
under the hyo-glossus. Ligature and divide it. The cut
portion of the submaxillary gland is seen beneath the mylo-
hyoid. The mylo-hyoid nerve and artery are seen lying
on that muscle.

6. Separate the mylo-hyoid muscle from its attachment to the
jaw as far forward as the anterior belly of the digastric,
and expose the deep part of the submaxillary gland with
1ts duet. This is now seen to pass beneath and internal
to the sublingmal gland, which is now exposed. The
lingnal gustatory nerve is seen looping round the duct of
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the submaxillary gland, and giving off its branches to the
submaxillary ganglion, which lies just above the deep pro-
cess of the submaxillary gland.

7. Remove these structures and cut throngh the mucous mem-
brane along the jaw. The tongune can now be drawn ount
throngh this opening, and removed either by the knife or by
the cantery. Kocher prefers the cantery,asthereislessoozing
after it. As the structures divided in this stage of the opera-
tion resemble almost exactly those cut through in White-
head’s operation, I wiil refer the reader to that description.

The whole operation may be performed under the earbolic
spray, or what seems preferable, the parts may be thoroughly
washed with carbolie lotion (1 in 40) on the completion of the
removal of the tongue. If the operation is an extensive one
do not sew up the external wound, but see that the discharge
escapes freely through it into a surrounding loose antiseptic
dressing. Plug the whole cavity of the mouth and pharynx
with a dressing of gaunze soaked in a five per cent. solution of
carbolic acid, washing the tampon over with water before ap-
plying it to the mucous membrane. Change the dressings
twice a day under spray, feeding the patient through a tube at
the same time. Nutrient enemata should also be given in the
intervals between the dressings.

The three great advantages Kocher claims for this opera-
tion are that it does away with any danger from hseemorrhage,
general sepsis, and pneumonia.

WHITEHEAD?S OPERATIOH FOR EXCISION OF THE
ToNGUE.
In Whitehead’s operation, the tongue is removed through

the mouth by the scissors. I will give the operation almost
in his own words, merely introducing the anatomical details.
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Steps of the Operation.

1. The mouth is opened to the full extent with Mason’s or any
sunitable gag, the duty of attending to this being entrusted
to one of the two assistants required. Gowan’s gag is pro-
bably the best for the parpose.

2. The tongue is drawn out of the mouth by a double ligature
passed through its substance an inch from the tip. The
ligature is given in charge of the second assistant, with
instructions to maintain throughout the operation a steady
traction outwards and upwards.

3. The operator commences by dividing all the attachments
of the tongne to the jaw and to the pillars of the fauces,
after the manner suggested by Sir James Paget, with an
ordinary pair of straight scissors. In doing this, the mu-
cous membrane, forming the freenum, is eut in front with
the genio-hyoglossus muscles. The submaxillary duct
and the sublingual gland will probably be partially or
completely divided at this stage of the operation with
branches of the lingual artery to the sublingual gland,
and to the mucous membrane. The palato-glossus muscle
and the mucous. membrane covering it are also divided
with small twigs of the palatine arteries and nerves.

4. The muscles attached to the base of the tongue are then
cut across by a series of successive short snips with the
scissors, until the entire tongue is separated in a plane of
the inferior border of the lower jaw, and as far back as
the safety of the epiglottis will permit.

The muscles cut through in this stage are a further
portion of the genio-hyoglossus muscles, the hyo-glossus
with the superior comnstrictor internal to it, and the stylo-
glossus external to it, and the inferior lingualis muscles.
Then the vertical and transverse muscular fibres, the fibrous
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septum, the superior lingualis muscle, and the central and
lateral glosso-epiglottidean folds of mucous membrane are
cut throngh. The lingual arteries and veins are divided
between the hyoglossus and genio-hyoglossus muscles.
Above it the glosso-pharyngeal nerve is cut through, it
having already split into two large branches. The lingual
gustatory nerves are divided as they pass from beneath the
attachments of the superior constrictor muscles to the
jaw, and its branches to the submaxillary ganglion are
also removed. The hypoglossal nerve is divided in its
branches of distribution to the several muscles.

5. The lingnal or any other arteries requiring torsion are
twisted as divided. It is generally found that a moment’s
pressure with a small piece of sponge, held in sponge
forceps, suffices temporarily, if not permanently, to arrest
any bleeding; it is, however, regarded as desirable to
twist, either immediately, or after the tongue is removed,
every bleeding vessel.

6. A single loop of silk is passed by a long needle through
the remains of the glosso-epiglottidean fold of mucous
membrane as a means of drawing forwards the floor of the
mouth, should secondary hemorrhage take place. The
ligature may with safety be removed the day after the
operation ; and as it is invariably a source of annoyance
to the patient, it is always desirable to adopt this rule,

The after treatment consists in feeding the patient for the
first three days absolutely and solely by nutrient enemata,
satisfying thirst by occasionally washing out the mouth with

a weak iced solution of permanganate of potash, forbidding

any attempt at speaking, and requiring that all the wishes of

the patient be expressed in writing. Heemorrhage is easily
controllable, and frequently trifling.
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ExcisioN OF THE LARYNX.

Steps of the Operation.

1. The patient is placed on his back. Make a median incision
through skin, superficial fascia and platysma, from the
lower border of the hyoid bone to the level of the second
ring of the trachea. You may divide in this incision the
anterior jugular vein, and branches of the facial and super-
ficial cervical nerves.

2. Cut through deep cervical fascia along the whole length of
the incision, avoiding the isthmus of the thyroid gland
in the lower angle of the incision, and exposing from
above downwards thyro-hyoid membrane, thyroid cartilage,
crico-thyroid membrane with the crico-thyroid artery, and
below the ericoid cartilage the upper two rings of the tra-
chea. Some veins may be divided beneath the deep fascia
just above the isthmus.

3. Separate the sterno-hyoid and omo-hyoid muscles from the
larynx, or divide them if necessary. Cut through the
sterno-thyroid, inferior constrictor, and thyro-hyoid mns-
cles at their attachments to the oblique line and surface
of cartilage behind it.

Separate the upper part of the lobes of the thyroid body
from the larynx,

Ligature the superior thyroid arteries and veins before
they give off the internal laryngeal branches.

Separate the inferior constrictor from its attachment to
the inferior cornu of the thyroid cartilage and the fascia
covering the crico-thyroid muscle dividing the external
laryngeal nerves.

4. Now transfix the npper part of the trachea with a short hook,
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and, raising it, divide it, separating it from the larynx,
and taking care not to injure the cesophagus. The recur-
rent laryngeal nerves are divided in doing so. Introduce
into it a large syphon vulcanite tube which fits it.

5. Divide the central and lateral thyro-hyoid ligaments, and
the internal laryngeal nerve and artery. Raise the larynx
and divide the attachments of the stylo- and palato-pha-
ryngeus muscles to the posterior borders of the thyroid
cartilage, and the attachment of the longitudinal fibres of
the cesophagus to the ridge on the back of the cricoid.
Separate the larynx from the mucous membrane and sub-
mucous tissue of the pharynx dividing it along the margin
of the upper aperture of the larynx.

6. Divide lastly the hyo-epiglottic ligament and the glosso-
epiglottic folds of mucous membrane, and remove the

larynx.
This method is based on the same lines as that deseribed

by Dr. Foulis.

ExcisioN OF THE BREAST.

Steps of the Operation.
1. The patient is placed on her back, and her arm is abducted.
Make an elliptical incision, with its concavity directed
upwards, from a point inside the inner margin of the breast,
outwards below the nipple to a point well ontside the outer
margin. The outer extremity of this inecision will end in
the axilla, and it may be prolonged still further into the
space, if the presence of enlarged glands are smspected.
Many prefer to make the extended incision in all cases,
and to remove any gland that can be felt, whether healthy
or otherwise.
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. An assistant raises the breast, while you dissect the skin
and subcntaneous tissne from it till yon reach the lower
margin of the breast.

. Proceed to separate the breast from the layer of deep fascia
which covers the pectoralis major in front.

. Now make another elliptical incision, commencing and
ending in the extremities of the former inecision, having
1ts concavity directed downwards, and being placed at a
variable distance above the nipple.

An assistant draws the breast down, while you raise

the flap upwards, and dissect the skin and subcutaneous
tissue from the upper and anterior surface of the breast,
till you reach its free margin.
. Should you desire to remove the glands, cut throngh the
deep fascia forming the base of the axilla and introduce
your finger into the space. You will easily detect the
glands, and, if not very large and surrounding the vessels,
they can now be dissected out.

In removing the breast you divide in the superficial
fascia branches of the anterior termination of the second,
third, and fourth intercostal nerves, with the anterior
divisions of the lateral cutaneous branches of the third
and fourth intercostal nerves. In removing the breast,
perforating branches of the internal mammary artery, of
the second, third, and fourth intercostal, and of the long
thoracic arteries are cut through.

Branches of the alar thoracic artery may also be
divided.

The axillary glands are about twelve in number, they
are mostly placed along the axillary vessels, but a few lie
further forwards on the serratus magnus, near the external
mammary artery, and beneath the pectoral muscles. These
last receive lymphatics from the breast. Some others are

K
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placed at the posterior boundary of the axilla, and receive
lymphatics from the back.

LumBAr NEPHRECTOMY.

Many different incisions are used for the removal of the
kidney through the loin. That employed by Mr. Clement
Lucas appears to be the most satisfactory, as it affords the
largest space for manipulation. Some writers have objected
to it, as they say that its upper end is in dangerous proxi-
mity to the plemra, which, in some cases, descends below
the last rib. They forget, however, that the lower limit of the
pleura is in these cases internal to the vertical incision. I have
gone into this subject in detail in a paper in the “ Journal of
Anatomy and Physiology,” 1886— Some Variations in the
Human Skeleton "—and I showed there that the lower limit
of the pleura varied in extent directly as the length of the
lowest ribs. When the length of the twelfth rib was under
two inches, the pleura only reached its upper border or its
anterior surface internally ; and when the rib was more than
three inches long, the lower limit of the pleura crossed its
centre obliquely from without inwards, only extending below -
the inner third of its length.

Steps of the Operation.

1. The patient is placed on the opposite side to that on which
the operation is to be performed, and the loin is stretched
by a firm horse-hair bolster introduced beneath the patient
so that the thorax drops on one side and the pelvis on the
other. An assistant steadies the pelvis with one hand,
whilst with the other he supports the abdomen and presses
the kidney upwards into the loin. Next define the position
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and length of the last rib, and the border of the erector spins.
The surgeon stands behind the patient and begins by making
an oblique incision parallel with the last rib, and about a
finger’s breadth below it. This incision should be about
four inches in length, the extremity of the last rib corre-
sponding to about its centre.

2. Inthis oblique incision you divide in sucecession skin, superfi-
cial fascia containing cutaneous branches of the posterior
division of the twelfth dorsal nerve and artery, deep fascia,
latissimus dorsi, with a small portion of the external
oblique ; beneath the latissimus a further portion of the
external oblique, with the serratus posticus inferior; be-
neath these the internal oblique, arising at this level from
the undivided aponeurosis if the quadratus is not more than
usually broad ; beneath this the transversalis muscle and its
undivided aponeurosis. (I would again remind the reader
that in the large majority of bodies the outer border of the
quadratus lnmborum is directed from above obliquely down-
wards and outwards, and that the upper part of the outer
border is covered by the erector spinse, while the lower
portion projects outwards beyond it.)

The transversalis aponeurosis is here seen to give off
directly the lumbar aponeurosis.

Beneath it you divide transversalis fascia and expose
the layer of perinephritic fat, in which you can feel the
kidney.

3. Make an incision along the outer border of the quadratus
lumborum, commencing at the upper edge of the twelfth
rib and extending to the iliac crest. Owing to the great
variations in the length of the last rib and of the quadratus,
the direction of this incision varies within considerable
limits.

4. In the more vertical incision you divide skin, superficial
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fascia containing cutaneons branches of the posterior
divisions of the twelfth dorsal and npper three lumbar
nerves and arteries, deep fascia, latissimus dorsi, serratus
posticus inferior, external abdominal oblique, the internal
abdominal oblique arising above from the lumbar apdneu-
rosis, and in the lower part of the incision arising from
the lamella of transversalis aponeurosis that passes behind
the quadratus lumborum ; beneath this you cut through
the undivided transversalis aponeurosis, the last dorsal
nerve and artery, the ilio-hypogastric if it is placed pretty
high up, and branches of the lnmbar arteries.

The transversalis fasecia is then exposed and cut through,
and the layer of perinephritic fat is seen at the bottom
of the wound. In those rare cases in which the quadratus
is very broad above, this muscle with its sheath may be
safely divided in the upper oblique incision to the outer
margin of the erector spine,

5. If the last two ribs are long, they will now be found to be

a good deal in the way. An assistant draws them up-
wards by means of a strong blunt retractor. Separate the
kidney from its surroundings by means of the finger.
Should there be no adhesions this is easily done; but
when the operation is performed for suppurating or-
strumous kidneys subsequent to nephrotomy 1t 1s necessary
to open the fibrous capsule of the kidney and strip it out,
leaving this covering behind.

6. If the kidney be free from adhesions, the lower end should

be first raised, the ureter found, enclosed in a double catgnt
ligature, and divided. This gives greater freedom to the
organ and enables the surgeon to separate it more readily
above. It is then gently raised through the wound, a
double ligature is passed with a blunt aneurism needle be-
tween the vessels, which are tied in two loops. If the
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kidney be adherent, it is removed from within its capsule,
which is stripped back on to its pedicle. The pelvis of the
kindney is then transfixed by a double ligature and in-
cluded with the vessels in the double loop.

ABDOMINAL NEPHRECTOMY.

There are two incisions used for the ventral operation, one
in the median line, the other (Langenbeck’s) on the outer
side of the rectus musele. The latter, from being more directly
over the organ and from the opening allowing of extension by
an incision directed towards the loin, is growing in favour.

A.—ABpoMINAL NEPHRECTOMY BY MEeEDIAN INcISION.

Steps of the Operation.

1. The patient is placed on the back. Make a vertical incision
in the median line about six inches in length, four inches
being above and two below the umbilicus. The length of
this incision varies with the size of the tumour to be re-
moved. You divide skin, superficial and deep fascia, the
conjoined aponeurosis of the external and internal oblique
and transversalis muscles with the transversalis fascia.
You may divide small branches of the superior and the
deep epigastric arteries which cross in the middle line.

2. Having stopped every bleeding point, divide the sub-
peritoneal fat, and raise the exposed peritoneum with a
pair of forceps, make a small opening into it. Introduce
a director, and divide the peritoneum on it for the whole
extent of the skin incision. The suspensory ligament of
the liver should be avoided.

3. Introduce your fingers, then your hand, through the open-
ing, the assistant carefully guarding the margins of the
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Fig. 31 shows the relations of the kidneys, supra-renal capsules, duodenum,
colon, and pancreas to one another.

The several viscera are indicated by their initial letters.

The dotted outline indicates that portion of each viscus which is covered
by the adjoining viscera.

The dotted line 1 represents the limits of the lesser bag, and where it ex-
tends horizontally to the left, it represents the ascending layer of the trans-
verse meso-colon.

2 indicates that portion of the ascending layer of the transverse meso-
colon which is formed by the peritoneum of the greater bag. '

3 shows the line of reflection of the descending layer of the transverse
meso-colon,

1Y 1is the first portion of the duodenum,
D* , second 33 13

Tyl i ihard s s

J. ., commencement of the jejunum.
A.C.,, ascending colon.

H.F.,, hepatic flexure.

T.C. ., transverse colon.

S.F. ,, splenic flexure,

D.C.,, descending culon.

P.  ,, pancreas.
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wound in the abdominal wall, to prevent the escape of
intestine through it. Carefully define the shape of the
kidney and its connections; should there be any adhesions
to surrounding structures, they should be Ligatured and
divided.

4. Draw the small intestines and colon from off the surface of
the kidney, towards the opposite side, using a large flat
sponge to retain them in that position. See Fig. 31.

Divide the outer layer of the meso-colon, where it covers
the kidney, sufficiently to allow of the removal of the
tumour through the wound made in it. The outer layer
of the meso-colon is divided instead of the inner, becaunse
the colic vessels run in the latter layer.

9. Clear the front of the kidney, separating from it peri-
toneum and duodenum on the right side, and on the left
side peritonenm, pancreas, and splenic artery and vein,
with the inferior mesenteric vein. The supra-renal capsule
must also be left behind.

6. Clear the renal vessels, ligaturing the artery and the vein
separately if possible. You should remember in looking
for the renal vessels that it is by no means uncommon for
large branches to the kidney to come off from the aorta
much lower down than the normal remal, or from the
common iliac artery. In these cases the lower branches
very frequently do not enter the kidney at the hilum, but
perforate the cortex at some distance from it. The kidney
may also receive branches from neighbouring vessels. The
veins are also occasionally very abnormal. In the ab-
normality paper in the Guy’s Hospital Reports, 1886,
there is a drawing of a kidney in which these conditions
are all well shown. Though such an extreme variation
from the normal is certainly unusual, lesser deviations are
not ancommon,
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Clear the ureter, and ligature it firmly, remembering
that it, like the artery and veins of the kidney, is oc-
casionally abnormal.

7. Enucleate the kidney, and divide the arteries, veins, and
ureter beyond the ligatures. Mr. Knowsley Thornton
fixes the cut end of the ureter in the abdominal incision,
so as to prevent the escape of any of its contents into the
abdomen. Sir Spencer Wells advises that the edges of
the wound in the peritoneum at the back of the abdomen
should now be brought together with gut sutures.

8. The edges of the abdominal incision are brought together,
great care being taken to see that the peritoneal surfaces
are in exact opposition all along the line. Some surgeons,
as Sir Spencer Wells, prefer to suture the peritoneal
edges together before bringing the skin and muscle to-
gether. If this is not done the sutures should pass
through skin, muscle wall, and peritoneum.

B.—AppoMiNAL NEPHRECTOMY BY LANGENBECK'S INCISION.

A vertical incision is made over the linea semilunaris ex-
tending from near the margin of the ribs downwards for about
four or six inches. Any vessels divided are secured before the
peritonenm is opened. The subsequent steps in this operation
are similar to those employed in the operation already de-
scribed, the organ being reached through the outer layer of
meso-colon. The advantages of this incision are, that being
more directly over the organ, it enables the surgeon to reach
and secure the vessels with greater ease, and in the case of a
large tumour the additional incision may be carried towards
the loin, through which, if necessary, drainage may be estab-
lished. In bothabdominal operations two layers of peritoneum
are divided before the organ is reached.
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OVARIOTOMY.

Steps of the Operation.

1. The bladder is emptied before the operation. The number

3.

of sponges and forceps are counted. A piece of gutta-
percha sheeting, with an oval opening cut in it about
sixteen inches long by twelve broad, is fixed by an ad-
hesive compound to the skin of the abdomen, so that it
covers the pubes below, and the abdomen some way above
the umbilicus, leaving the intervening part exposed.
Having thoroughly cleansed the surface of the abdomen,
make a median incision from the umbilicus to the pubes,
dividing skin and superficial fascia, then the aponeurosis
formed by the union of the tendons of the external and
internal oblique and transversalis. Should the incision be
a little to one side, the pyramidalis and rectus may be
incised in their sheath. Then divide transversalis fascia.
Some small branches of the superficial and external pudic,
and of the superior and deep epigastric arteries may be
cut through, and must be carefully ligatured before the
next stage of the operation.

Pick up the peritoneum and subperitoneal tissue with for-
ceps, and, making a small opening in the peritoneum,
introduce a director or a finger, and extend the peritoneal
incision to the extent of the skin wound, avoiding the
bladder.

4. The tumour is now exposed. The hand is introduced and

swept round its surface to find its extent, and the presence
of adhesions, if any. Plunge into the centre of the tumour
a large trocar, with hooks which grasp the margin of the
ovarian opening. As you empty the tumour you can gra-



138 HANDBOOK OF

dually withdraw it from the abdomen, breaking through
any adhesions that may be present, or, if strong, ligaturing
and dividing them.

9. Having defined the pedicle of the tumour, perforate its
centre with a double silk ligature, and tie in two portions,
or, if the pedicle is broad, in several. Divide beyond the
ligature and allow the pedicle to fall back into the abdomen.

6. Carefully remove with sponges any fluid that may be pre-
sent in the abdomen, and bring the edges of the wound in
the abdominal wall together with silver sutures, taking
care to include peritonenm, and to see that the opposing
surfaces of peritoneum are in exact apposition; or the
peritoneal edges may be brought together separately.

7. The sides of the abdomen must now be supported with bands
of strapping which cross the wound at right angles, the
dressing applied, and a broad bandage then firmly covers
the whole abdomen and supports it.

In Battey’s operation the ovary is removed in a similar
manner, though in that case the abdominal incision is not
nsually so extensive.

(CASTRATION.

Steps of the Operation.

1. The scrotum is to be shaved and washed very thoroughly
with carbolic lotion. This is better done some time before
the operation.

Grasp the testis with the left hand, and make an inei-
sion from the external abdominal ring to the bottom of
the scrotum. Should the disease for which the testis is
removed involve skin, two elliptical incisions should be
made instead. In making this incision you divide skin
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and superficial fascia, above consisting of two layers, the
superficial containing fat, the deeper being thin and mem-
branous. In the scrotum these layers are blended to form
the dartos, which is closely connected to the skin. The
superficial external pudic artery and vein are divided in
the superficial fascia covering the cord in front, and branches
of the superficial perineal artery in the dartos. Branches
of the ilio-inguinal and of the three long serotal nerves are
also cut through.

2. Now separate the testicle and cord with their coverings
from the dartos, to which they are but loosely connected.
An assistant holds the testis while you open the sheath of
intercolumnar fascia and cremastic muscle that surrounds
the cord just below the external ring.

3. Pass a double carbolized silk ligature through the cord,
and tie 1t in two parts.

4. Cut through the cord with its coverings of intercolumnar
fascia and cremastic muscle immediately below the liga-
ture, and remove the testis.

In doing this you divide in the intercolumnar fascia,
branches of the superficial and deep external pudic arteries
and veins of the ilio-inguinal nerve; in the cremastic
muscle the cremasteric branch of the deep epigastric and
the genital branch of the genito-crural; the structures
forming the cord, enclosed in a process of intercolumnar
fascia, and supported by areolar tissue continuous above
with subperitoneal fat; viz.,the vas, with the artery to the
vas, the spermatic artery, veins, nerves, lymphatics, and
the obliterated process of peritoneunm.

Should it be necessary to divide the cord higher up, the
anterior wall of the inguinal canal should be carefully
divided on a director.

It is sometimes recommended to shell off the coverings
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of the cord and testis. This is usunally a needless and a
difficult process.

In doubtful cases it is wise to open the tunica vaginalis,
and examine the testis before proceeding to remove it.

AMPUTATION OF THE PENIS.

The best form of this amputation is that described by Mr.

Jacobson in Holmes’ System, vol. iii.

1.

B L0

[k

Steps of the Operation.
Cut a convex flap of skin from the dorsum and sides of the
penis, dividing skin and the loose subcutaneous tissue.
Reflect this flap. The dorsal vein with the arteries on
either side of it are picked up and ligatured.
Insert a narrow-bladed knife through an angle of the flap,
passing it between the corpus spongiosum and the united
corpora cavernosa, and then caunse it to emerge through the
outer angle of the dorsal flap. Now cut obliguely down-
wards and forwards, so as to shape a flap about three-
quarters cf an inch long. In this flap are contained the
corpus spongiosum and the urethra.
Dissect out the corpus spongiosum from the smaller flap.
Divide the corpora cavernosa vertically on a level with the
bases of these flaps.

. Puncture the upper flap so that, when drawn downwards

over the face of the stump, the orifice in it will correspond
to the position of the urethra. Pass the corpus spongio-
sum through the opening made in the upper flap, slit up
the urethra and corpus spongiosum, and stitch its edges to
the margins of the skin incision.

Bring the edges of the npper and lower flaps accurately
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together with sutures. Mr. Jacobson points out that * this
method secures a natural skin covering for the severed
corpora cavernosa, and prevents the delay and irritation
which the healing by granulation of these bodies entails.”
The amount of blood lost is also less than in the usmal
operation.

Usvarn METHOD.

In the usual method the root of the penis is compressed
by a ligature or by a clamp, the skin is drawn forwards,
and the amputation is effected by one sweep of the knife.
The urethra is slit up after the profuse hsamorrhage has
been arrested. To obviate this loss of blood, Mr. Bryant
has made use of the galvanic cautery. The penis is
encircled with the cautery wire, which is screwed up
pretty tightly. The wire is then heated, great care being
taken that the heat should not be too intense, otherwise
hemorrhage ensues. As the wire ents through the tissues,
the écraseur is gradunally tightened. Then slit up the
urethra for half an inch, and stitch its edges to the skin
margin. The structures divided in these operations are
skin, superficial fascia, which is loose and contains no fat, the
united corpora cavernosa with the septum pectiniforme in
the median line. In the centre of each corpus cavernosnm
the artery to that organ is divided.

Lying on the corpora cavernosa is the dorsal vein, with
a dorsal artery on either side, and the dorsal nerve out-
side the artery, and already breaking up into large branches.
Accompanying the vein are the lymphatics of the penis.
The corpus spongiosum and the contained urethra are
divided. The section of the latter is seen to be transversely
oval.
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ReEMovAL oF THE ENTIRE PENIS.

Steps of the Operation.

1. Place the patient in the lithotomy position. Make a
median incision along the whole length of the raphé of the
scrotum in front surrounding the root of the penis and ex-
tending backwards to a point corresponding to the posterior
margin of the triangular ligament. You divide in front
the dartos, and behind the superficial and deep layers of
superficial fascia continuoums with it. You expose the
penis, with its erura covered by the erector penis muscles,
and the bulb covered by the accelerator urinse. In front
the anterior portion of this muscle is seen to surround
the whole penis. The suspensory ligament is also seen
splitting and enclosing the penis.

2. Pass a sound into the urethra, and dissect out the corpus
spongiosum to the anterior layer of the triangular ligament.
Remove the sound and cut through the corpus spongiosum,
leaving enough of it to allow of its margins being attached
to the skin wound.

3. Now cut through the suspensory ligament, ligaturing the
dorsal vein and arteries as they pass between its layers.

4. With a raspatory separate each of the crura with the
muscle covering from the rami of the pubis and ischinm,
to which they are very firmly attached, dividing and liga-
turing the arteries to the corpora cavernosa.

5. Slit up the urethra and the corpus spongiosum and attach
its edges to the margins of the wound in {the peringum,
which you now bring together with sutures. I believe this
operation was first performed by Mr. Pearce Gould.
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SECcTION VII.—LIGATURE OF ARTERIES OF

A BDOMEN.

LIGATURE OF THE ABDOMINAL AORTA BELOW THE

ORIGIN OF THE SUPERIOR MESENTERIC ARTERY.

Steps of the Operation.
. Make an incision four inches long down the median line,

having its centre at the
umbilicus, dividing skin,
superficial fascia, and then
deep fascia. See Fig. 32.
. Cut through the aponeu-
rosis forming the linea
alba and the transversalis
fascia. .

. Stop every bleeding point,
and cut through the sub-
peritoneal fat and peri-
toneum, avoiding the sus-
pensory ligament of the
liver.

. Press the small intestines
with their mesentery up-
wards to the right, and ex-
pose the aorta covered by a

Fig. 52.

1 indicates the incision necessary to
ligature the common or internal iliac
arteries,

5 that for the abdominal aorta.
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single layer of peritoneum, bifurcating half-way down the
fourth lnmbar vertebra at a point a little to the left of the
middle line.

5. Divide the peritoneum covering it, and separate the aortie
plexus from its anterior surface, and the aorta from the
vena cava, which lies to its right.

Collateral Cirenlation.

Prozimal Branches. Distal Branches.
\ r Deep epigastric,
IIio-lambar,
Deep circumflex iliae,
Superficial epigastric and

circumflex iliae,
J \ Lower lumbar.

Internal iliac byitsbranch
} with the {

Internal mammary,
Lower intercostal, and ; with the -
Upper lumbar

Spermatic to the ureter,

Artery to the vasdeferens.
= Middle &]Eld inferior hae-
morrhoidals.
Ovarian * Uterine.

Sup. heemorrhoidal

LicaTurRE oF THE CommoN IrniAc ARTERY.

Steps of the Operation.

1. An incision similar to that made for ligature of the external
iliac i1s made in this case, except that you continue this one
upwards and inwards to a point two inches above and in
front of the anterior superior spine. The structures cut
throngh in the muscle wall are also the same as those
enumerated in the operation for the external iliac, except
that the same muscles are divided to a greater extent

e
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above, and one or even two more dorsal nerves may be
cnt through. See page 149.

2. Separate the peritonenm and subperitoneal tissue from the
transversalis, and then from the iliac fascia, till you reach
the bifurcation of the common iliac on the sacro-iliac syn-
chondrosis. The ureter is pushed off with the peritoneum,
as are the meso-rectum and superior heemorrhoidal vessels.

3. Carefully divide the sheath of iliac fascia that covers in the
artery and vein, and separate the artery from the vein.
Also turn inwards the branches of the lumbar sympathetic
which pass over the vessel. On the left side, pass your
needle first between the artery and the vein, which lies
internal to it, and on the right side, first beneath the artery,
then between it and the wvein, which on this side lies
behind 1t.

Collateral Circulation.

Distal. Prozimal.
H?mnrrhni.d.a-] branches of the } s { Super:iorhaemnr—
internal ihac rhoidal artery.,
The uterine and vesical of thisside with those of the oppositeside.

The lateral sacral with the  middle sacral.
Internal mam.
Epigastric, deep circumflex iliac, mary, lower in-
and ilio-lnmbar S tercostal, and
lnmbararteries.

The internal pudic, the superfi-
cialand deep external pudics, | with those of the opposite
epigastric, and obturator ar- side.
teries

Branches to ureter from inter-
nal iliac, and artery to the | with the spermatic artery.
vas deferens }

Uterine S Ovarian:
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LIGATURE OoF THE INTERNAL ILIAC ARTERY.

Steps of the Operation. .

1. Make an incision as for ligature of the common iliac, and
proceed as you did in that. Fig. 32.

2. Expose the upper part of the external iliae, trace it to the
bifurcation of the common iliac, turning off the peritoneum
and ureter, and trace the internal iliac downwards into the
true pelvis.

3. Separate the artery from the vein, which lies in close con-
tact with its outer surface on the right side, and slightly
behind it on the left side. This artery varies usually from
an inch to an inch and a half in length.

Collateral circulation is carried on by anastomoses be-
tween the—
Distal. Provimal,
Lateral sacral and Middle sacral.

Superiorh hoi
Mddle and nferor he. uper.mt' semorrhoidal and
’ their fellows on the op-

pezEha il posite side.
Seiatie ,, Profunda.
Gluteal ,, Hxternal circumflex.
Obtaeios i { Fellow n:f. npp?aite side.

Deep epigastric.

Ilio-lumbar ,, Last lumbar
Uterine s Ovarian,
f}liﬂu:i:;lb&r } »» Deep circumflex iliac.

‘ Superficial and deep exter-
Internal pudic - nal pudic and fellow of
1 opposite side.
Artery to the vas deferens ,, Spermatic.
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LiGATURE oF THE INTERNAL PUDIC OR SCIATIC
ARTERY.

Steps of the Operation.

1. Define the upper limit of the tuber ischii. Take a point
one inch above it. Make an incision about four inches
long in a direction downwards and outwards parallel with
the fibres of the glutens maximus, with its centre cor-
responding to the point one inch above the tuberosity.

You divide skin and superficial fasein, with small branches
of the small sciatic, and of the external branches of the pos-
terior divisions of the upper three sacral nerves.

2. Divide the deep fascia and the glutens maximus, with
branches of the sciatic artery and superficial branch of the
gluteal artery in its substance. Beneath it is seen a
layer of deep fascia, not so thick, however, as that super-
ficial to the muscle, and the great sciatic ligament at the
posterior extremity of the incision.

3. Cut through this deep fascia and expose the lower border
of the pyriformis, and, emerging from under cover of its
lower border, the 'iuterrmf] pudic artery and veins lying on
the spine of the ischium, accompanied by the internal
pudic nerve, which lies internal to it, and the nerve to the
obturator externus outside it. The artery can now be
easily separated from its veins and ligatured. Emerging
from under cover of the pyriformis, just outside the pudie,
is seen the sciatic artery. It isthe larger vessel, and has a
direction downwards and outwards, giving off branches,
one of which, the cocecygeal, may have been divided as it
emerges from the great sciatic ligament. It may now be
separated from its veinsand ligatured. Outside this artery
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the small and great sciatic nerves are seen passing down-
wards from beneath the pyriformis.

LIGATURE OF THE SUPERIOR GLUTEAL ARTERY.

Steps of the Operation.

1. Place the patient on his face. Rotate the thigh inwards.
Define the position of the posterior superior spine of the
ililum, and the posterior superior angle of the great tro-
chanter. Join these two points by a line drawn with ink
on the skin. The junction of the posterior third with the
anterior two thirds of this line will, in the majority of
subjects, give the position of the artery, as it passes ount of
the great sciatic foramen between the pyriformis and the
bone.

2. Make an incision between four and five inches long in the
direction of this line, and having its centre in the given
position of the exit of the gluteal artery from the pelvis.
You divide skin, superfictal fascia, thick and tough, and
containing branches of the posterior divisions of the fwo
wpper sacral nerves and arteries, branches of the posterior
divisions of the three wpper lumbar nerves, branches of the -
tliac branch of the ilio-hypogastric and the lateral cutanecus
of the last dorsal nerves. The branches of the last two
nerves would only be divided when their area of nerve
supply is larger than usual.

Then you cut through deep fascia, and beneath 1t the
gluteus mazvmus, with branches of the superficial division
of the gluteal artery in its substance, and entering its
under surface. Beneath the glutens you cut through
another layer of deep fascia, and expose the adjoining
borders of the gluteus medius and pyriformis, and behind
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them a portion of the great scintic ligament. Between these
two musecles you see the superficial bronch of the gluteal
artery emerging.

3. Separate these opposing borders, and trace the superficial

branch to the trunk of the vessel, which you see lying
between the pyriformis and gluteus minimis, giving off its
branches beneath the medius. These branches are seen to
be accompanied by the two divisions of the superior gluteal
nerve.

. Hook down the pyriformis still more, and trace the artery
to the point where it lies between the pyriformis and the
upper margin of the sciatic foramen. It may be necessary
to divide some of the free margin of the great sciatic liga-
ment. Separate it from the nerve and lLigature it.

LiGATURE oF THE EXTERNAL ILIAC ARTERY.

Steps of the Operation.

. Make a curved incision with its convexity downwards and
outwards, commencing at & point three-quarters of an inch
above and a little outside the centre of Poupart’s ligament,
and ending at a point a little in front and above the
anterior superior spine. Fig. 35. You divide skin and
superficial fascia, with cutaneous branches of the eleventh
and twelfth dorsal nerves, and branches of the superficial
external etreumflex artery and vein.

. Cut through the deep fascia, exposing the aponeurosis of
the external oblique crossed by intercolumnar fibres. Above
a part of the fleshy portion of the muscle is exposed.

. Cut through the external oblique, the ilio-hypogastric
and ilio-inguinal nerves, and expose the internal oblique,
fleshy in all its extent.
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4. Divide the internal oblique, the anterior terminal branch
of the last dorsal nerve, and possibly the ascending branch
of the deep external circumflex artery, both of which lie
immediately beneath this muscle.

5. Divide the thin fleshy lamina of transversalis muscle which
is now exposed.

6. Divide the transversalis
fascia, and separate the
peritonenm and subperi-
toneal fat from the trans-
versalis fascia, till you
reach the inner margin of
the psoas muscle. Now
carefully open the thin
layer of fascia that covers
the external iliac artery
and vein, turning off the
genital branch of the ge-
nito-crural nerve, if it is
seen, and clear the artery,
if possible, at a distance
from its origin and termi-

sion in ligature of the external iliac nation.  Pass the anenr-

artery. ism needle between the
artery and the vein.

It should be remembered that at its origin the artery is
frequently crossed by the ureter, and at its termination by the
vas deferens and spermatic artery and vein. In the female the
ovarian artery crosses the external iliac below its centre, and
the round ligament just above its termination. The deep
circumflex iliac vein crosses the artery at its termination.

The circulation in the limb is restored by the anastomoses
between the following proximal branches, viz., the internal

Fig. 33,
2 indicates the line of the skin inci-
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mammary and lower intercostal arteries, lumbar arteries, ilio-
lnmbar, internal pudie, seiatie, obturator, and gluteal arteries,
and these distal branches, viz., the deep epigastric, deep cir-
camflex iliae, snperficial and deep external pudiecs, superficial
epigastric and circumflex iliac, internal and external circumflex,
and perforating branches of the profunda arteries.

In a very fat subject it will be necessary to extend the
incision upwards and inwards.
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SectioN VIII.—LiGATURE oF VESSELS OF LOWER

EXTREMITY.

LicaTurE oF THE CoMmoN FEMORAL ARTERY.

Steps of the Operation.

1. Make an incision about two and a half inches long, parallel
to Poupart’s ligament, and about a finger's breadth below
it. Its centre must correspond with a vertical line passing
through the centre of Poupart’s ligament. You divide skin,
and superficial fascia consisting of two layers. Between
these layers the superficial circumflex iliac and superficial
external pudic arteries and veins are cut, also lymphaties
from the lower part of the abdomen, and sometimes also
from the penis. Lymphatic glands may also be divided
in the incision, and branches of the ilio-ingninal and
genito-crural nerves.

2. Divide by a short transverse incision the iliac portion of
deep fascia covering the vessel, and expose the femoral
sheath.,

3. Open the sheath over the artery, and clear the artery
from the sheath, and from the septum between the artery
and the vein. The needle is passed from within out-
wards.



OPERATIVE SURGERY, 153

Collateral Circulation.

Proximal. Distal.
Branches of internal iliac,
viz.:—
: : Superficial and deep exter-
Internal pudic with the { nal'pudic artorios.
; Ascending branches of the
St with the { external circumflex.

¢ Internal circumflex, trans-
verse and ascending
branches of external
circumflex, and firstand
second perforating ar-
\  teries.

Sciatic and obturator with the -

LLIGATURE OF THE SUPERFICIAL FEMORAL IN
ScArrA’S TRIANGLE.

The superficial femoral is ligatured at the apex of Scarpa’s
triangle, which is about four inches from Poupart’s ligament.
See Fig. 34 and Fig. 35.

Steps of the Operation.

1. Make an incision about two and a half inches long over
the artery at this point along its length, dividing skin and
superficial fascia containing a vein going to join the inter-
nal saphena. This must be avoided, or ligatured and
divided. Cutaneous branches of the internal cutaneous
nerve may be divided also.

2. Divide deep fascia and expose the inner margin of the
sartorius. This muscle being drawn outwards, the sheath
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of the vessels is exposed. The internal cutaneous nerve is
seen crossing it obliquely downwards and inwards. Tear
throngh it in front and expose the artery, which you sepa-
rate from the vein, which lies immediately behind it. In

Fig. 34 is a transverse section of the thigh at the level of the point of -
ligature.

The femoral artery is seen to lie partly under cover of the sartorius, its
vein behind and internal to it. The nerves are external to the artery.

The internal saphena vein is seen to lie on the fascia lata, in a superficial
and internal relation to the femoral artery.

ligaturing be very careful not to injure the vein. The
nerve to the vastus internus and the internal saphenous
nerve lie immediately outside the artery. The collateral
circulation is the same as that in ligature of the artery in
Hunter’s canal
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LiGATURE oF THE FEMORAL ARTERY IN HUNTER’S
CANAL.

Steps of the Operation.
1. The leg being flexed at the knee and thigh and rotated

Fig, 35 is a transverse section of the thigh three inches below the lesser
trochanter, so that it shows the upper part of Hunter’s canal in section,

The femoral artery is seen to lie in it with the vein behind and external to
it and the long saphenous nerve external to it.

The canal is bounded by the sartorius, adductor longus, vastus internus,
and an aponeurotic expansion which passes from the front of the adductor
longus to the vastus. This expansion is not shown in the diagram.

outwards, define the position of the sartorius. This
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muscle may often be felt. A line stretching from the
centre of Poupart’s ligament to the tubercle for the inser-
tion of the adductor magnus will give the position of the
artery in the upper and middle thirds of the thigh. See
Fig. 35, Fig. 36, and Fig. 37.

Fig. 36 is a transverse section through the thigh passing through the
centre of Hunter’s canal, and shows a slight variation in the relative positions
of the femoral artery, vein, and internal saphenous nerve.

In this section, as in the preceding, the internal saphenous vein is seen in
the superficial fascia superficial to the sartorius,

2. Avoiding the internal saphenous vein, make an incision
about three inches long along the inner margin of the
sartorius in the middle part of the thigh, dividing skin,
superficial fuscia, with branches of the internal cutaneous and
aiddle cutaneous nerves.
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3. Divide deep fascia, exposing the adjoining margins of the
sartorius and gracilis, and running along this border of
the sartorins the inner branch of the internal cutaneous
nerve is seen joining with branches of the internal saphe-

Fig. 37 is a transverse section through the thigh, about three inches

above the patella. The section passes through the lowest part of Hunter’s
canal.

nous and obturator nerves, which emerge from heneath the
sartorius,

4. Raise the inmer margin of the sartorius, an assistant
hooking it omtwards. Expose internally the adductor
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magnus and adductor longus muscles, externally the vastus
internus, and stretching between the two an aponeurotic
sheath.

5. Divide this sheath freely and expose the femoral sheath.
Opening its inner part, expose the femoral artery. Sepa-
rate it from the vein, which in the upper part of Hunter’s
canal lies behind and in the lower part external to it. The
internal saphenous nerve lies external to both and is not
exposed. The circulation is carried on by anastomoses
between the lowest branches of the profunda artery, the
descending branches of the external circumflex artery,
the comes nervi ischiadici, muscular branches of the
femoral above the seat of ligature and the following distal
branches, the articular and muscular branches of the
popliteal, anterior tibial, and the anastomotica magna
arteries.

LicATUuRE oF THE PoOSTERIOR TIBIAL ARTERY IN
THE MipprLE THIRD oF THE LEG.

Steps of the Operation.

1. Define the inner margin of the tibia, and the position of the
internal saphena vein. Place the limb on its outer aspect
on the table. Make a vertical incision in the middle third
of the leg parallel to the inner border of the tibia, and
distant from it about a finger’s breadth, avoiding the in-
ternal saphenous vein. You divide skin, and superficial
Jascia containing branches of the internal saphenous nerve
and vein.

2. Divide the deep fascia, and expose the fleshy margin of the
inner belly of the gastrocnemins. Hook this outwards,
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and expose the fleshy head of the soleus, which arises from
the middle third of the inner border of the tibia.

3. Divide this muscle along the extent of the skin incision,
cutting through the central membranous tendon contained

Fig. 38 is a transverse section through the middle of the leg.
The posterior tibial artery, its venz comites and the posterior tibial nerve
are seen lying between the flexor longus digitorum and the soleus.
The nerve in this section lies external to the vessels. The anterior tibial
vessels and nerve are seen on the interosseous membrane between the extensor
longus pollicis and the tibialis anticus,

in it. Hook the outer portion of the soleus well outwards,
and expose a layer of fascia binding down the three deep
muscles of the calf. |
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4. Make an incision into this deep fascia over the artery,
which may be felt with its nerve lying beneath it.

5. The artery is exposed, lying in the upper part on the
tibialis posticus, lower down on the flexor longus digito-
rum. It is accompanied by its vena comites. Above, the
nerve lies internal to it, soon becoming posterior and then
external to it. The posterior tibial usually gives off the
peroneal artery above the portion now exposed.

Separate the artery from the vens comites and apply a
ligature.

The artery may also be tied by a long median incision
which divides skin, superficial fascia, deep fascia, gastroe-
nemius, soleus, and a further layer of deep fascia. It is
much more difficnlt to perform, and the incisions are neces-
sarily longer than in the operation just described.

Collateral circulation is carried on by anastomoses of the
dorsalis pedis with the deep branch of the external plantar
and termination of the internal plantar ; peroneal with the
posterior tibial by the posterior communicating branch ;
external malleolar, tarsal, and metatarsal arteries with
branches of the external plantar artery ; internal malleolar
with the internal calcanean and branches of the internal
plantar arteries.

LI1GATURE oF THE PoSTERIOR TIBIAL IN ITS
Lower THIRD.

Steps of the Operation.

1. Define the position of the inner margins of the tibia and
of the tendo-Achilles. Make a vertical incision about two
inches long, midway between the inner borders of the tibia
and tendo-Achilles, ending at a level of the tip of the inner
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malleolus. You divide skin and superficial fascia, con-
taining branches of the infernal saphenous nerve and vein,
and of the wnfernal caleanean artery. The deep fascio and the
witernal annular ligament continuous with it below is now
exposed.

2, Divide the deep fascia, avoiding the sheaths of the tibialis
posticus and flexor longus digitoram, whose tendons can
be felt distinctly through the deep fascia and annular
ligament. Immediately behind them the artery with its
venze comites is seen lying on the back of the tibia and
ankle joint. The posterior tibial nerve is seen lying ex-
ternal to it. They may both be seen to give off their
internal calcanean branches.

Separate the artery from its accompanying veins, and
apply a ligature to it.

LIGATURE OF THE ANTERIOR TIBIAL IN ITS
MipprLe THIRD.

Steps of the Operation.

1. A line extending from the inner limit of the head of the
fibula to a point midway between the two malleoli will
indicate the course of the vessel. Make an incision about
four inches long in the middle third of this part of the leg
along this line. You divide skin and superficial fascia, with
small cutaneous branches of the wnfernal saphenous and
comnunicans peronet nerves. Y on expose deep fascia.

2. Examine this deep fascia, and define the white line indi-
cating the attachment of the intermuscular septum between
the tibialis anticus and extensor longus digitorum. Cut
through the deep fascia along this line, and separate the
tibialis anticus from the extensor longus digitorum, at the

M
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same time flexing the foot to diminish tension in these

muscles. The extensor longus pollicis is now exposed.

Separate it from the tibialis anticus, and expose the an-

terior tibial artery with its ven® comites lying on the

interosseous membrane. The anterior tibial nerve at this
point lies usually superficial to the artery. Separate the
artery from its accompanying veins, and apply a ligature.

Collateral circulation is carried on by communications
between the

External malleolar and
tarsal arteries.

Internal calcanean and the Internal malleolar.

Deep branch of the exter-
nal plantar and the ter-
mination of the internal
plantar.

Anterior peroneal and the {

Dorsalis pedis and the

LIGATURE OF THE ANTERIOR TIBIAL IN ITS LLOWER
THIRD.

Steps of the Operation.

1. Make an incision two inches long immediately to the outer
side of the tibialis anticus tendon, dividing skin and su-
perficial fascin, containing small branches of the internal
saphenous nerve and vein. Expose deep fascia, and lower
down anterior annular ligament.

2. Make an incision for the same length through the deep
fascia immediately outside the tendon of the tibialis an-
ticus, and expose the inner margin of the tendon of the
extensor longus pollicis. Between these two tendons, and -
lying on the tibia, are seen the anterior tibial artery with
its venz comites, and the anterior tibial nerve lying su-
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perficial or external to the artery. The artery will be
here seen to give off its malleolar branches. Free the
artery from its veins, and apply a ligature. The anasto-
moses are much the same as those given in the operation
for ligature of the artery in its middle third.

LicaTure oF THE Dorsarnis PEDbis.

Steps of the Operation.

1. Define the tendons of the extensor proprius pollicis and
extensor longus digitorum, and the posterior limit of the
first interosseous space. Make an incision two inches long
along the outer margin of the tendon of the extensor
proprius pollicis, dividing skin, and superficial fascia con-
taining small veins, and branches of the inner division of
the musculo-cutaneous and of the wnternal saphenous nerves.
Expose deep fascia, and above the anterior annular ligament.

2. Divide this deep fascia between the tendons of the ex-
tensor proprius pollicis and the extensor ecommunis digi-
torum, and expose the dorsal artery with its accompanying
veins. The inner division of the anterior tibial nerve lies
superficial or external to the artery.

At its termination the artery is crossed by the innermost
tendon of the extensor brevis digitorum.
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SECTION IX.—LIGATURE OF ARTERIES OF HEAD

AND NECEK.

LIGATURE OF THE INNOMINATE ARTERY.

Steps of the Operation.
Place the patient with a pillow beneath his shoulders, and
extend his neck, turning the face to the opposite side.

Make an incision about three inches long along the
anterior margin of the sterno-mastoid to the episternal
notch, and then from the lower extremity of this make
another outwards along the upper border of the clavicle.

In the horizontal incision you divide skin, superficial
fascia, and platysma containing branches of the supra-
clavicular and suprasternal nerves.

In the other you cut skhin, superficial fascia, a little pla- -
tysma above, branches of the superficial cervical nerve, and
possibly the anterior jugular vein or one of its branches.
Divide deep fascia in the anterior incision, and expose the
anterior margin of the sterno-mastoid, then in the hori-
zontal incision, where you expose the tendinous head of
the sterno-mastoid, a small interval outside it, and then its
broad fleshy head.

Divide the sternal head and as much of the ounter head as
yon may think necessary, and turn the sterno-mastoid
upwards and ontwards from the layer of deep fascia beneath
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it. At the same time you may see branches of the superior

thyroid artery entering the under surface of the muscle.
4. Avoiding the anterior jugular vein, divide the sterno-hyoid

muscle with its fascial sheath along the course of the

Fig. 39. The dotted double outline indicates the position of the arteries
as they lie beneath the various muscles.

common carotid, and then the broader sterno-thyroid as it
lies beneath it. See Fig. 39.

5. Hooking aside these cut margins, expose the sheath of the
carotid artery and internal jugular vein. Divide the
sheath as much anteriorly as possible, and expose the
carotid artery. In doing this avoid any branches of the
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ansee hypoglossi. The internal jugular vein is separated
from the carotid at this level on this side by a definite
interval, so that its presence causes little trouble.

6. Divide the sheath covering the lower part of the carotid,
which you trace to its origin from the innominate artery.
Divide as much fascia as you can safely do over the npper
and inner aspect of the innominate artery, taking great
care to avoid the inferior thyroid wveins which pass
obliquely downwards over the innominate. Displace the
remains of the fascia with the inferior thyroid and left
innominate veins downwards, and clear with the finger
and director the innominate artery from the plenra which
covers its right and posterior aspect, from the vagns which
lies on its right side, and from the right innominate vein
which covers its right and anterior aspect. Also separate
as well as you can the cardiac nerves which run down on
the vessel.

7. In ligaturing you must pass the needle between the artery
and right innominate vein, and then between the artery
and the pleura.

This artery has been ligatured about sixteen times, in
only one case successfully, and that case demanded further
treatment subsequently. Secondary heemorrhage is the
usual canse of death.

CoLLATERAL CIRCULATION.

Proximal Branches. Distal Branches.
3 r Superior intercostal,
Aortic intercostals, Internal mammary,
Phrenic arteries, : Superior thoracie,
; - with - 3 :
Lumbar arteries, Acromio-thoracie,
Deep epigastric Long thoracie,

) \ Subscapular,
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Left superior and infe-
rior thyroid and the

]-\ with { Right inferior thyroid.

thyroidea ima J

Left internal ecarotid } it { Right internal carotid and
and vertebral vertebral.

Branches of left exter- } » { Branchesof right external
nal carotid | i carotid.

LiGATuRE or THE FirsT PorTioN oF THE RigHT
SUBCLAVIAN ARTERY.

Ligature of this portion of the artery has never been success-
fully performed. The greatest objection to its ligature is the
shortness of the trunk between its origin and the first branch.
In performing this operation it is advisable to tie the artery
close to the origin of the vertebral. See Fig. 39.

Steps of the Operation.

1. The shoulder is depressed and the face turned to the
opposite side. Make an incision along the inner fourth of
the clavicle immediately above its border. Join this by
another incision along the anterior margin of the sterno-
mastoid. This should be about an inch and a half to two
inches long. In these incisions you divide skin, superficial
fascia containing branches of suprasternal and superficial
cervieal nerves, and a few fibres of the platysma.

2. Divide on a director the sternal head of the sterno-mastoid,
and if necessary a small part of the clavicular origin of the
muscle.

Hook the sterno-mastoid upwards and ontwards. Divide
the layer of deep fascia beneath it: the anterior jugular
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vein may or may not be divided. The sterno-hyoid
muscle 18 now exposed, and at its inner and outer borders
are geen portions of the broader subjacent sterno-thyroid
muscle. .

3. Divide these muscles and hook them aside, and expose be-
neath them a layer of deep fascia.

4. Divide this very carefully, and expose the internal jugular
vein, on this side separated by a considerable interval from
the common carotid, which is felt lying internal to it. It
is seen to cross the first portion of the subclavian artery,
and to join the innominate vein, which bulges up below
and in front of the first portion of the subclavian artery.

5. Press the internal jugular vein outwards, and clear the
subclavian artery, avoiding carefully the vagus nerve,
which lies beneath the internal jugular, and the recurrent
laryngeal nerve, which lies below and behind the subelavian
artery; als? the sympathetic and cardiac branches which
pass over its anterior surface. Clear it also from the
pleura, which is in immediate relation with its under
surface.

6. Pass the needle between the innominate vein and subela-

vian artery, then between the artery and the pleura.

After ligature of this vessel the circulation would be
carried on by the anastomosis between the

( Opposite vertebral, inter-
with the< nal carotids, and as-
cending cervical, &c.

3 - Superior thyroid and thy-
roidea ima of the same
-with the 1 side, and the thyroid
vessels of the opposite
3 ~ side.

Vertebral artery and its l
branches

The inferior thyroid ar-
tery
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Superior intercostal, and

-

The occipital - with the { with the superficial cer-
: vical arteries.
: ¢ Internal mammary, supe-
The intercostal arteries J perior intercostal, long
and deep epigastric  with the thoracic, and branches
artery of the subscapular ar-
: ~  teries.

LIGATURE OF THE INTERNAL MAMMARY ARTERY.

This artery runs behind the costal cartilages of the second,
third, fourth, fifth, and sixth cartilages at a distance of about
half to three-qmarters of an inch from the margin of the
sternum. In the majority of smbjects, especially female
subjects, the artery can be best tied in the second or third
space. If the lower chest is large and the gladiolus long, it
may be tied in the fourth or sometimes even in the fifth space.

Steps of the Operation.

1. Make a vertical incision from the centre of one cartilage to
the centre of the one below it, parallel to the sternum, and
about half an inch distant from its outer margin, dividing
skin and superficial fascia, deep fascia, perforated by the
anterior branches of the intercostal nerves and arteries,
and by perforating branches of the internal mammary
artery.

2. Divide deep fascia and the subjacent pectoral muscle, then
the aponeurotic extension of the external intercostal mus-
cle, and the internal intercostal muscle. You expose the ar-
tery with its vens comites, in the second space lying on the
pleura, and in the other spaces upon the triangularis sterni.
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The anterior termination of the intercostal nerve is seen
to lie in relation with the artery. Separate the veins, care-
fully avoid the pleura, and ligature.

To LiGATURE THE VERTEBRAL ARTERY ON THE
RigaT SIDE.

Steps of the Operation.

1. Make an incision about three inches long along the outer
margin of the sterno-mastoid to the clavicle, dividing skin,
superficial faseia, and platysma. In the superficial fascia
and platysma are contained suprasternal branches of the
cervical plexus. Deep fascia’is exposed, and the external
jugular vein is seen passing downwards and perforating
the deep fascia. In the mpper part of the incision the
posterior external jugular vein is seen passing obliquely
forwards and downwards to join the external jugunlar, and
in the lower part a communication with the cephalic
from the external jugular vein. Ligature the external
jugular and divide it.

2. Divide the deep fascia along the margin of the sterno-
mastoid muscle, and draw the musecle well inwards, flexing
the head a little to diminish tension. In pulling the
muscle inwards you expose the layer of deep cervical fascia
which passes beneath the sterno-mastoid, and yon can see
the posterior belly of the omo-hyoid through it. Yom
can feel the scalenms anticus, the vertical inner margin
of which you now explore till you reach the prominent
tubercle on the transverse process of the sixth cervical
vertebra. The phrenic nerve, the transversalis colli, in-
ferior thyroid, and suprascapular arteries are not exposed,
as they lie beneath the deep fascia.
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3. Scrape carefully through the deep fascia below the tubercle
on the transverse process, exposing the internal jugnlar
vein passing downwards parallel to the inner margin of
the scalenns anticus. Hook that well inwards, and expose
beneath it the vertebral vein, and beneath it the vertebral
artery. In most cases it is easier to draw the vertebral
vein outwards. The artery is then cleared of the ascend-
ing branches from the lower cervical and first thoracic
ganglia. The needle 1s then passed between the vertebral
vein and artery. In some cases the vertebral artery may
pass through a higher transverse process and the vein
through a lower. The inferior thyroid artery may be
exposed, passing inwards over the vertebral artery. It
may be necessary sometimes to divide the omo-hyoid,
should it lie in front of the vessel.

On the right side the presence of the thoracic duct
wonld add very materially to the difficulty and danger of
the operation. The duct passes outwards behind the
internal jugular vein, lying on the vertebral artery and
vein, the inferior thyroid artery, the anterior scalene
muscle, the suprascapular and transversalis colli arteries
and phrenic nerve. It turns downwards and then inwards.

LicAaTUurE OF THE INFERIOR THYROID.

Steps of the Operation.

1. Extend the patient’s neck by means of a pillow beneath the
shoulders, and make an incision three inches long along
the anterior margin of the sterno-mastoid to the episternal
notch. As in ligature of the common carotid below the
omo-hyoid, divide skin, superficial fascia, and contained
structures; deep fascia, exposing the anterior margin of
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the sterno-mastoid; divide deep layer of deep fascia with
the sterno-hyoid and thyroid muscles, exposing the sheath
of the carotid vessels: hook the sheath of the carotid
vessels outwards, and the trachea and thyroid gland in-
wards, and expose the inferior thyroid passing forwards
from beneath the common carotid artery and entering the
posterior surface of the gland. Clear the inferior thyroid
from the sympathetic plexus of nerves derived from the
middle cervical ganglion, and avoid injuring the ganglion
itself, which may lie more internal than usual, when it may
be exposed lying on the anterior aspect of the artery.
Also take care not to injure the recurrent laryngeal nerve,
as 1t lies between the trachea and cesophagus and usually
behind the inferior thyroid artery.

LicaTURE oF THE THIRD PART OF THE
SUBCLAVIAN ARTERY.

Steps of the Operation.

1. An assistant draws the shoulder downwards so as to de-
press the clavicle. The patient's face is turned to the
opposite side. Pull the skin down over the clavicle and
make an incision through it, cutting on the bone, from the
anterior limit of the origin of the trapezius to the posterior
limit of the sterno-mastoid, dividing skin, superficial fascia,
and platysma containing supra-acromial, clavieulor, and
sternal branches of the cervical plerus, the communication
between the cephalic and external jugulor veins and
branches of the acromio-thoracic and suprascapular arteries.
The ewternal jugular vein will now be seen perforating
deep fascia just outside the margin of the sterno-mastoid.
Carvefully avoid this vein. See Fig. 39.
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2. Divide deep cervical faseia along the length of the incision.
Should the interval between the muscles be very limited,
1t 1s wise to divide a portion of the sterno-mastoid as well,
with the process of deep fascia beneath it. You may now
expose a plexus of veins formed by the suprascapular and
transversalis colli veins, and these may be seen entering
the dilated external jngular vein. These veins must be
held aside, or if necessary ligatured and cut through. The
nerve to the subelavins may be seen passing vertically
downwards over the artery, and may be hooked aside.

The omo-hyoid will next be seen to pass obliquely down-
wards, and immediately below it the brachial plexus and
subclavian artery will be seen. The suprascapular artery
lies well behind the clavicle and will probably not be seen.
The transversalis colli artery may be seen passing beneath
the omo-hyoid. The subclavian vein lies below and in
front of the artery. Free the artery all round, and pass
your needle first between the artery and the vein, then
behind the artery, carefully avoiding the cord formed by
the eighth cervical and first dorsal nerve. This cord lies
immediately behind the artery.

The onter margin of the scalenus anticus may be seen
covered by its fascia.

The third part of the subelavian very frequently gives off
the posterior scapular artery, and rarely the suprascapular.

After ligature of this vessel the circulation in the arm is
carried on by an anastomosis between the suprascapular
and posterior scapular arteries with the acromio-thoracic,
the subscapular and circumflex arteries; internal mam-
mary and intercostal arteries with the superior thoracic,
acromio-thoracic, long thoracic and subscapular arteries.
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LicATure or THE CoMmoN (CAROTID BELOW
THE OMO-HYOID.

Steps of the Operation.

. Place a small pillow beneath the neck and shoulders of the
patient, turning his face to the opposite side. Define the
anterior margin of the sterno-mastoid and the position of
the cricoid cartilage.

2. Make an incision along the anterior margin of the sterno-

mastoid from a point about half an inch above the level of
the cricoid cartilage to the episternal notch. You divide
skin, superficial fascia, and perhaps a few fibres of platysma.
In this superficial fascia, you cut branches of the superficial
cervical nerve, the anterior jugular vein should it pass
superficial to the sterno-mastoid, or possibly a communica-
tion between it and the external jugular.

. Divide the deep fascia covering the anterior margin of the
sterno-mastoid along the length of the skin ineision, ex-
posing the anterior margin of the muscle, and its tendon
below, which passes beyond the incision on to the front
of the sternum.

. Divide this tendon and hook the muscle outwards. In
doing this branches of the superior thyroid are seen to
enter the under surface of the muscle.

. The layer of deep cervical fascia beneath the sterno-mastoid
is now exposed. The sterno-hyoid musecle is seen covered
by a sheath of fascia, and lying on the broader sterno-
thyroid, whose direction crosses the former obliguely, and
whose margin extends on either side of it. Higher up the
omo-hyoid is seen, leaving an angular interval between it
and the sterno-thyroid.

S Tae
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6. Carefully remove deep fascia from this interval, and expose
the carotid sheath, which is continuous with that deep
fascia. Crossing it you may see branches of the superior
thyroid artery passing to the sterno-mastoid, sterno-hyoid,
and thyroid muscles, and often the middle thyroid veins.

Fig. 40.

Branches of the anss-hypoglossi to the sterno-hyoid and
thyroid muscles must be carefully avoided as they lie on the
carotid sheath. Should the anterior jugular vein lie higher
than usmnal, it may now be exposed, but in the majority of
subjects the anterior jugular lies very close to the clavicle.
7. The omo-hyoid is hooked upwards, and the sterno-hyoid
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and thyroid muscles downwards and inwards. The ante-
rior portion of the carotid sheath is opened, and the artery
cleared from the sheath, and from the delicate septum
between it and the internal jugular vein. This is done
with comparative ease on the right side, as the internal
jugular at this point is already passing away from the
carotid, but on the left side the vein, bulging forwards, over-
laps the carotid, and necessitates more skilful separation.

8. The needle is passed first between the vein and artery, and
then inwards and forwards beneath the artery, avoiding
carefully the vagus nerve. The inferior thyroid artery
and the recurrent laryngeal nerve lie behind the artery, but
are separated by the carotid sheath from it, and are not
likely to be included in the ligature.

Should i1t be necessary to ligature the carotid lower
down, divide the sterno-hyoid, the sterno-thyroid muscles,
with their enclosing fascial sheaths in the direction of the
course of the vessel, avoiding carefully the anterior jugular
vein which crosses them superficially below. Open the
sheath and ligature as already described.

Collateral Circulation.

Internal carotid and verte-

Internal carotid and “h bral arteries of the op-
vertebral, e posite side, in the circle
of Willis.
Inferiorthyroid,and : : ;
T dejz; s } with  Superior thyroid.
Profunda cervicis, with  Princeps cervicis.
Superficial cervical, with  Princeps cervicis.

JVESEE]E of the opposite

s | side.

lingnal, facial, and

Superior  thyroid,
occipital arteries, }
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LicaTurRE oF THE CoMMON CAROTID ABOVE THE
OMO-HYOID.

The common carotid artery bifurcates at the level of the
upper border of the thyroid cartilage, and the omo-hyoid
crosses it usnally at the level of the ericoid cartilage.

Steps of the Operation.

1. The patient being placed on his back, his neck supported
by a pillow, and his face turned to the opposite side, define
the position of the anterior margin of the sterno-mastoid,
the external and anterior jugular veins, the thyroid and
cricoid cartilages. See Fig 40.

2. Make an incision along the anterior margin of the sterno-
mastoid, from a point half an inch above the level of the
upper border of the thyroid cartilage to a point about half
an inch below the lower margin of the ericoid cartilage.
You cut through skin, superficial fascia, and platysma,
containing branches of the inframaxillary division of the
facial nerve above, and several branches of the superficial
cervical nerve below. The anterior jugular, or a com-
munication between it and the external jugular, may also
be cut through.

3. Divide along the length of the skin incision the layer of
deep fascia that covers the outer surface of the anterior
margin of the sterno-mastoid, and expose the anterior
margin of that muscle.

4. An assistant hooks this border well backwards, and the
layer of cervical fascia which lies beneath the sterno-
mastoid is exposed, and entering the under surface of the
muscle branches of the superior thyroid artery, which pass

N
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obliquely downwards and backwards over the common
carotid artery.

The omo-hyoid is seen throngh its sheath of fascia pass-
ing obliquely upwards and forwards. You now feel the
artery pulsating, or in the dead subject you can feel it
rolling between your finger and the vertebral column.

5. Carefully divide deep fascia over the vessel, keeping to its
inner side as much as you can. You expose the carotid
sheath and branches of the anse hypoglossi passing
downwards to the omo-hyoid, sterno-hyoid and thyroid
muscles. The superior and middle thyroid veins, some-
times also the common facial vein, the lingual and an-
terior jugular veins are seen passing backwards over the
common carotid, with branches of the superior thyroid
artery, which have been already seen in their termination
in the sterno-mastoid. Should the omo-hyoid cross the
vessels higher than usual, it can easily be drawn inwards
by a retractor.

6. Divide any veins that require division between two liga-
tures, open the carotid sheath over the carotid artery,
avoiding the internal jugular vein, which bulges forwards,
overlapping the artery, especially on the left side, also
branches of the descendens noni nerve.

Clear the artery from its sheath and from the septum
between it and the vein, and pass the aneurism needle
first between the carotid and internal jugular, and then
forwards beneath the carotid, keeping close to its wall,
so avoiding the vagus nerve, which lies between and
internal to the artery and vein.
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L.L1IGATURE OF THE INTERNAL CAROTID.

Steps of the Operation.

1. Proceed as in the case of the external carotid (page 180),
but instead of opening the carotid sheath over the external
carotid, open 1t over the internal. This vessel can be felt
distinctly in the dead subject, and distinguished from the
external carotid by its known posterior relation to it. Open
the sheath of this vessel as much anteriorly as you can, so
as to avoid the internal jugular vein which overlaps the in-
ternal carotid: also take care not to divide the descendens
noni, which may ocecasionally lie directly on the internal
carotid within its sheath. See Fig. 40.

2. Having exposed the artery, clear it from the sheath between
it and the internal jugular posteriorly, and from the vagus,
which lies between it and the vein and internal to both.
Also turn off any small branches of the glosso-pharyngeal
nerve which descend on the vessel. Separate it from the
external carotid.

3. Pass the aneurism needle first between the internal jugular
vein and internal carotid artery, then between the vagus
nerve and the artery, and lastly between the internal and
external carotids.

The anastomosis is carried on by the vessels forming the
circle of Willis.

By means of the same incision the superior thyroid lin-
gunal, facial, and occipital arteries may also be tied. One
must remember that the hypoglossal nerve passes out-
wards between the internal jugular vein and internal
carotid artery, that it then passes forwards lying on' the
internal carotid, occipital, external carotid and lingunal
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arteries, getting then npon the hyoglossus. In ligature
of the facial and occipital the posterior belly of the
digastric must be drawn upwards and the hypoglossal
hooked downwards.

LicaATURE oF THE EXTERNAL CAROTID.

The external carotid at its origin lies under cover of the
sterno-mastoid, it then passes from beneath this muscle ver-
tically upwards across a small triangular interval, which exists
between the anterior margin of the sterno-mastoid and the
lower border of the digastric, beneath which it then disap-
pears. As a rule, the best point at which the artery can be
tied is between the origins of the superior thyroid and lingual
arteries.

Steps of the Operation.,

1. Place the patient on the back, with a pillow beneath the

neck, and the face turned to the opposite side. Define the
anterior margin of the sterno-mastoid and the position
of the hyoid bone and thyroid cartilage. See Fig. 41.

2. Make an incision along the anterior margin of the sterno-

mastoid and parallel to it. The centre of the incision shonld -
correspond to a point midway between the upper border
of the thyroid cartilage and the great cornu of the hyoid
bone. It should be about two inches long. You divide
skin, superficial fascia, and platysma containing branches
of the superficial cervical, great auricular, and infra-maxil-
lary branches of the facial nerves. The external jugular
vein may be exposed in the upper part of the wound, and
should, if possible, be turned to one side.
Deep fascia is exposed at the bottom of the wound.

3. Cut carefully through deep fascia and expose the anterior
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margin of the sterno-mastoid, which you hook backwards.
Beneath it you see a layer of deep fascia, and entering
its under surface small branches of the superior thyroid
artery.

4. The external and internal carotid vessels can be felt be-
neath the deep fascia. The fleshy posterior belly of the

Fig. 41 shows the relations of the external carotid, lingual, facial, and oc-
cipital arteries to the surrounding muscles.

digastric muscle may sometimes be seen in the upper
limit of the incision, surrounded by its sheath of fascia.
Passing backwards over this space are seen the lingual,
pharyngeal, and common facial veins, and occasionally the
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superior thyroid veins. These vessels must be hooked to
one side if possible, or if not, ligature and divide them.
Divide the layer of deep fascia that covers the external
carotid, as it here lies anterior and a little internal to the
internal carotid, and see it giving off the superior thyroid
artery which passes forwards and slightly nupwards, and the
lingual, which passes npwards and forwards. The hypo-
glossal nerve is seen crossing the external carotid above
the origin of the lingnal, and care must be taken to avoid
cutting the descendens noni, which lies as a rule behind the
external carotid and outside the sheath of the vessels, and
the thyro-hyoid nerve, which is immediately in front of it.
Clear the external carotid from the surrounding tissues,
avoiding any injury to the ascending pharyngeal, which
may arise between the lingual and superior thyroid arteries,
and to the superior laryngeal nerve which lies internal to it.
The circulation is restored by the free anastomoses between
the branches of the external carotid with those of the op-
posite side, with the ophthalmic of the same side, and the
princeps with the profunda cervicis.

L1GATURE oF LINGUAL ARTERY.

Steps of the Operation.

1. Place the patient on the back with the head thrown well

back and the face turned to the opposite side.

2. Standing behind the patient’s head define the several parts

of the hyoid bone. Then make an incision one and a half
inches long, with a slight downward convexity, commenec-
ing just inside the lesser cornu, running outwards just
above the greater cornu, and ending on the sterno-mastoid.
You divide in so doing skin, superficial faseia, and platysma
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with ascending branches of the superficial cervical, and
descending branches of the infra-maxillary division of the
tfacial nerves.

3. Now cut throngh deep fascia above the greater cornu,
and expose the lower border of the submaxillary gland.
Raise this up and expose the shiny tendon of the digastric
muscle. In some cases the common facial or lingual
veins may be exposed, and they should, if possible, be
pushed aside. (The lingnal vein not unfrequently lies on
the outer aspect of the hyoglossus.)

Passing beneath the digastric and lying on the hyo-
glossus is seen the hypoglossal nerve. Hook it npwards.

4. Divide the fibres of the hyoglossus above the border of
the great cornm, and expose the lingnal artery lying on
the middle constrictor, where you ligature it. The pos-
terior margin of the hyo-glossns may be defined just
above the great cornu of the hyoid bone, and the artery
seen passing beneath it. The muscle may then be divided
for a varying extent over it. In dividing the hyoglossus
you may divide the little hyoid branch of the lingual artery.

In some cases the lingnal artery lies a little higher up,
sometimes arising in common with the facial artery. In
this case you must follow the margin of the hyoglossus
still further up. Other variations in the course of the
artery are extremely rare.

LiGATURE oF THE MiIipDLE MENINGEAL ARTERY.

The anterior division of this artery runs along the inner
aspect of the great wing of the sphenoid till it reaches the
lower margin of the parietal bone, about half an inch behind
the coronal suture. See Fig. 42.
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From that point it takes a direction npwards and slightly
backwards, so that a line joining the upper margin of the
parietal bone one inch behind the coronal suture, and the
lower margin, half an inch from the coronal suture, will give
the usual course of this branch. This line can be easily
defined on the living or dead subject.

Fig. 42 (after Thane).
The dotted line indicates the position of the cerebrum, and of its fissure

and lobes,
g * - "
The sutures are shown as continuous dark lines,

The anterior inferior angle of the parietal bone lies about
an inch behind the temporal ridge on the frontal bone at the
level of the superciliary ridge, so that a point distant an inch
and a half from the temporal ridge at this level gives the
position of the artery.

The anterior superior angle of the parietal bone is distant
from the root of the nose five inches. This measurement varies
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but slightly in different skulls; the variation in the size of
different skulls being due to variations in the measurements
of the parietal and occipital bones, and not of the frontal bone.

From these measurements we can define the usual course
of the anterior branch of the middle meningeal.

Not very rarely the anterior branch runs along the articula-
tion between the frontal and parietal bones. In most heads,
the position of the coronal suture may be felt as a slight ridge.

(The line of the Fissure of Rolando runs parallel to this
line of the middle meningeal, and about half an inch behind
1t. This will be referred to again.)

The posterior branch of the middle meningeal passes
obliquely upwards and backwards, grooving the squamous
portion of the temporal, and the posterior inferior portion of
the parietal.

Steps of the Operation for ligature of the anterior branch :—
1. Define the position of the artery as it gets on to the lower
margin of the parietal bone by means of the measurements
given. Make a crucial incision over it, the centre of the
incisions corresponding to the line of the artery. In doing
this you divide skin, superficial fascia, and closely con-
nected with it the aponeurosis of the oceipito-frontalis, with
the attolens aurem arising from it. The anterior division
of the temporal artery and vein and branches of the auri-
culo-temporal and temporo-malar nerves are divided in the
superficial fascia. Beneath these in the lower portion of the
vertical incision the temporal fascia is cut through, dividing
into two layers. The temporal muscle and periosteum are
then divided in the erucial incision, and turned off the
bone. Branches of the middle temporal artery are divided
in its substance, and beneath it branches of the deep
temporal arteries, veins, and nerves.
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2. Now apply the trephine and remove a circle of bone. This
circle will include portions of the frontal, parietal, sphenoid,
and squamous portions of the temporal bones.

In msing a trephine, first serew the pin so that it pro-
jects a slight distance beyond the level of the trephine,
and apply it, rotating the instrnment till the groove sawn
15 sufficiently deep to retain the trephine without the pre-
sence of the pin. Withdraw the pin, and reapply the
trephine. In continming the sawing you must remember
that the bone varies in thickness within the limits of the
circle, and that the meningeal artery may be contained in
a complete canal or in a deep groove in the bone.
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SecTioN X.—LigaTurRe or VEsseLs oF UPPER

EXTREMITY.

LigaTure or THE FIirsT PORTION OF THE

AXILLARY ARTERY.

Steps of the Operation.

1. The position of the axillary artery is defined by abducting
the arm slightly from the side, and drawing a line from
the centre of the clavicle to the inner margin of the coraco-
brachialis, where the artery may be felt pulsating in the
living subject. See Fig. 41.

Draw the skin slightly upwards over the clavicle, and
make an incision along its lower border extending along
the middle third or half of the clavicle, dividing skin,
superfieial fascia, and platysme containing supra-clavieular,
supra-sternel, and supra-acromial nerves, a communication
between the cephalic and external jugular veins, and small
branches of the supra-scapular and acromio-thoracic artertes.
The deep fuscia is now exposed, and the cephalic vein may
in some cases be seen perforating it, but in most cases it
lies beneath deep fascia at this part of the arm.

2. Cut through deep fascia, and expose the pectoralis major,
the direction of whose fibres are outwards and slightly
downwards.
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At the outer margin of the pectoralis major the deltoid
1s seen, and lying between them the cephalic vein and the
humeral branch of the acromio-thoracic.

3. Avoiding carefully the cephalic vein, cut through the
pectoralis major exposed along the middle third of the
clavicle, dividing in its snbstances branches of the acromio
and superior thoracie arteries, and of the external anterior
thoracic nerve. Pull down the lower portion of the pec-
toralis major, exposing beneath it a layer of deep fascia
which is attached above to the clavicle behind the pec-
toralis major, and which passes down, splitting to enclose
the pectoralis minor.

4. Divide this deep fascia along the length of the incision,
avoiding the cephalic vein. You see the costo-coracoid
membrane, thickened above forming the costo-coracoid
ligament, and below forming the anterior layer of the
sheath of the vessels. Perforating this, you see externally
the external anterior thoracie nerve, internal to that the
acromio-thoracic artery, which is now seen to divide into
the acromial, humeral, and thoracie branches, and more
internally the cephalic vein.

9. An assistant hooks downwards the pectoralis minor en-
closed in its sheath. Open the sheath of the vessels and
you see the axillary vein lying internal to the artery and
the brachial plexus external to it. The artery will be seen

giving off the acromio and superior thoracic arteries.
Separate the artery, and pass your needle first between the
vein and artery, then behind the artery, and then between
the artery and the brachial plexus. It may be ligatured
above or below the origin of these vessels. If above, the
collateral ecirculation is carried on by the same way as in
ligature of the third part of the subclavian ; if below, by
an anastomosis between the

PR SRS R PR
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Acromio-thoraeic, ) (Two circumflex arteries,
Superior thoracic,
Suprascapular, Subscapular artery and
- and the <+ 1ts branches,
Posterior scapular, Long thoracic artery,
Intercostal and internal Alar thoracic.
nal mammary ) L

To LiGATURE THE AXILLARY ARTERY >N THE

Tairp PArT or 178 COURSE.

Steps of the Operation.

1. An assistant abducts the arm, rotating it slightly outwards
at the same time. Define the position of the artery. The
coraco-brachialis can be easily felt, and, in a thin subject,
the median and ulnar nerves also. In the living subject
pulsation is distinet.

Make an incision two inches long over the artery. This
incision will lie nearer the anterior than the posterior fold
of the axilla.

You divide skin and superficial fascia, containing branches
of the intercosto-humeral, and of the lateral cutaneous branch
of the third intercostal nerves.

2. Divide deep fascia, exposing areolar tissne; in cuntting
throngh this you recognize externally the coraco-brachialis
and the median nerve, internally the axillary vein and
ulnar nerve, and between these structures the axillary
artery.

3. Displace the median nerve to the outer side, separate the
axillary vein, and displace it with the ulnar nerve to the
inside, clear the vessel all round, and pass your aneurism
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needle first between the artery and vein, avoiding the
musculo-spiral nerve posteriorly and the median nerve
externally.

The artery being ligatured below the origin of its
branches, the circulation in the arm is carried on by an
anastomosis between the same vessels as in ligature of the
brachial above the origin of the superior profunda.

LiGATURE OF THE BRACHIAL ARTERY.

1. The brachial artery lies beneath the deep fascia, being
superficial in the whole of its extent, except at the bend
of the elbow, where it sinks deeply hetween the supi-
nator longus and pronator radil teres, when it is covered
by the bicipital fascia. It lies on the long head of the
triceps, the coraco-brachialis, and the brachialis anticus.
To its outer border it has above the margin of the coraco-
brachialis, and below the margin of the biceps, both these
muscles sometimes overlapping it somewhat. It is crossed
from without inwards about its centre by the median nerve.
In the living subject the artery may be felt pulsating in the
whole of its course. See Figs. 43, 44.

To LicATuRE THE ARTERY IN THE LowgEr Two
TaIRDS OF 1TS COURSE.

1. Define the position of the inner margin of the biceps, and
that of the brachial artery in the living subject by feeling
its pulsations, also the basilic vein. See Figs. 43, 44.

2. Make a longitudinal incision about two or three inches long
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along the inner margin of the biceps, avoiding the basilic,
and, in the bend of the elbow, the median basilic veins,
dividing skin, and superficial fascio containing cutaneous

Fig. 43 is a transverse section through the centre of the upper arm. It
shows the relation of the brachial artery in this region to the neighbouring
structures,

The brachial artery and vein are seen as they lie between the biceps,
coraco-brachialis, and triceps muscles, and the ulnar, median, internal
cutaneous nerves, and the basilic vein, as they lie internal to the brachial
vessels,

branches of the internal cutaneous, lesser internal cutaneous,
and intercosto-humeral nerves.
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3. Divide deep fascia, and the bicipital fascia, if the artery is to
be ligatured in the bend of the elbow.

1
i
|
]

Fig. 44 is a transverse section through the centre of the lower third of the
upper arm,

The brachial artery with its venw comites, the median and internal
cutaneous nerves are seen as they lie between the biceps, brachialis anticus,
and triceps.

The ulnar nerve and inferior profunda artery lie behind the internal inter-
muscular septum ; the inferior profunda artery and musculo-spiral nerve
between the brachialis anticus and triceps.

4. Expose the brachial vessels in their sheath, with the median
nerve lying superficial to it in the centre of the arm, but
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somewhat internal to it lower down. The ulnar nerve
with the superior profunda artery, lying internal to the
vessels in the centre of the arm, may also be exposed.

9. Open the sheath, separating the vense comites from the
artery and ligature.

In the lower two thirds of its extent the inferior pro-

funda, nutrient, and anastomotica magna arteries are given
off from the brachial.

To LiGATURE THE BRACHIAL ARTERY IN THE
UrrEr THIRD oF 1TS COURSE.

Steps of the Operation.

1. Abduet the arm and rotate it outwards. Carefully define
the inner margin of the coraco-brachialis, on the inner
margin of which the brachial artery may be felt pulsating
in the living subject.

2. Make an incision about two and a half inches long just
internal and parallel to the inner margin of the coraco-
brachialis. In some rare cases the basilic vein does not
perforate the deep fascia in the lower two thirds of the arm.
In these cases avoid the vein in your incision. In the
superficial fascia you divide cutaneous branches of the
internal cutaneous and of the intercosto-humeral nerves.

3. Divide deep fascia and expose the sheath of the vessels.
The median nerve lies to its outer side; the ulnar and
internal cutaneous lie to its inner side.

4. Open the sheath, and expose the artery with its vena
comites. In many cases the basilic vein will have already
united with the vens comites, while in others it runs up
beneath the deep fascia, and joins the vens comites to
form on the latissimus dorsi the axillary vein.

0
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5. Separate the artery from the veins, and ligature it.
When the brachial artery is ligatured above the origin of
the superior profunde the circulation is carried on by an

anastomosis between the

Musecular branches of they
brachial to the coraco-
brachialis and biceps;
muscular branches of
the superior profunda
to the deltoid, coraco-

+ and the <

rBranches of the anterior
circumflex tothe biceps
and coraco-brachialis ;
branches to the deltoid
and triceps from the
posterior  circumflex
and the dorsalis sca-

brachialis, and triceps,
J

pule arteries.

When the brachial is ligatured above the anastomotica
magna and below the superior profunda, the circulation is
carried on by an anastomosis between the

Superior profunda, by
branches which pass
behind the inner and
outer condyles and in
front of the outer, also
by the posterior arti-
cular branch: the in-
ferior profunda, by
branches passing in
front and behind the

- and the A

inner condyle, J

r Anastomotica magna,
Radial recurrent in front
of the outer condyle,
Interosseous  recurrent
behind outer condyle,
Anterior ulnar recur-
rent in front of inner
condyle,

Posterior ulnar recur-
rent behind internal

. condyle.

If the brachial artery is ligatured below the anastomo-
tica magna, the same anastomosis takes place as in this list,
except that the anastomotica branches must be removed
from the right-hand list and placed in the left-hand list of
vessels. It has three branches, one in front and one
behind the internal condyle, and one behind the external

condyle.
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To LicATURE THE ULNAR ARTERY IN THE
Lower Harr or 1rs COURSE.

Steps of the Operation.
1. The artery here lies immediately outside the outer free

Fig. 45 is a transverse section through the centre of the forearm. It shows
the ulnar and radial arteries and their relations to neighbouring structures
in this portion of their course.

margin of the flexor carpi ulnaris, which margin can be
felt distinctly in the dead or living subject. It has to its
outer side the flexor soblimis digitorum, and lies on the
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flexor profundus digitornm. The ulnar nerve lies to its
inner side. See Fig. 45.
The artery can be felt to pulsate in the living subject.
2. Having defined the position of the artery, make an incision
an inch and a half long, or longer if necessary, over its
course, dividing skin and superficial fascia containing
branches of the internal cutaneous nerve and ulnar vein.
3. Divide deep fascia, exposing the onter margin of the ten-
don of the flexor carpi ulnaris, and in the middle of the
forearm the flexor sublimis, the ulnar nerve, and the ulnar
artery with its vense comites.
4. Separate the vense comites and ligature.

To LiGATURE THE RADIAL ARTERY IN THE

UprEr THIRD 0F 1TS COURSE.

Steps of the Operation.

1. The artery takes in this part of its course a direction ob-
liquely downwards and outwards from the inner aspect of
the tendon of the biceps to the inner margin of the supi-
nator longus at the junction of the upper third with the
lower two thirds of the forearm, continuing the direction
of the brachial artery. It rests on the tendon of the
biceps, on the supinator brevis, and on the upper part of the
msertion of the pronator teres. In the living subject it
may be felt to pulsate distinctly.

2. Having defined the exact position of the artery, make an
incision two inches long over it, dividing skin, superficial
fascia with branches of the anterior division of the exter-
nal cutaneous nerve and of the radial and median veins.
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3. Divide deep fascia and expose the artery with its vens
comites. It may be seen to give off the radial recurrent.
4. Separate the venz comites and apply a ligature.

To LigATUrRE THE RADIAL ARTERY IN THE
MipprL.E THIRD oF THE FOREARM.

Steps of the Operation.

1. The artery here takes a vertical course, lying just internal
to the tendon of the supinator longus below, while above
it is slightly overlapped by the fleshy portion of the
muscle. Behind it rests on the insertion of the pronator
teres above, and the origins of the flexor sublimis and pol-
licis below. The radial nerve lies external to it in this
part of its course. It may also be felt to pulsate distinetly
in the living subject. Having defined its position, make
an incision two inches long in the course of the vessel,
dividing skin and superficial fascia with branches of the
anterior division of the radial vein and external cutaneous
nerve. See Fig. 45.

2. Divide the layer of deep fascia now exposed, separate the
muscles which overlap it, and you see the radial artery
with its ven#® comites. The radial nerve may be seen
lying to its outer side.

3. Separate the vense comites from the vessel and ligature it.

LiGATURE oF THE RADIAL ARTERY IN THE

Lower THIRD oF THE FOREARM.
Steps of the Operation.

1. The radial artery, accompanied by its vens comites, in this
part of its course lies on the flexor longus pollicis, pro-
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nator quadratus, and the radius, at a distance from the
extremity of the styloid process of the radius varying from
half to three-quarters of an inch. It has to its inner side
the tendon of the flexor carpi radialis, and to its outer side
the supinator longus. Having by these means defined the
position of the artery in the dead subject, or rendered it
more accurate in the living subject by feeling it pulsate,
make an inecision an inch and a half long over its course,
cutting through skin, and superficial fascia with branches
of the radial vein and the external cutaneous nerve.

2. Then divide deep fascia and expose the vessel with its
vens comites. Separate these and apply a ligature to the
vessel.

LL1GATURE oF THE RADIAL ARTERY ON THE
WRisT.

Steps of the Operation.

1. After the radial artery leaves the anterior margin of the
lower end of the radius it passes obliquely outwards and
downwards on the wrist, lying on the scaphoid, external
lateral ligament of the wrist, trapezinm, and bases of the
first and second metacarpal bones. It passes beneath
the tendons of the extensor ossis and primi internodii
pollicis, and then beneath that of the extensor secundi.

2. Having defined the position of the artery, make a vertical
incision one inch and a quarter long behind and parallel to
the tendons of the extensor ossis and the extensor primi
mternodii pollicis, its centre crossing the radial artery.
In doing this you divide skin and superficial fascia with
branches of the radial vein and external cutaneous nerve.

3. Divide the deep fascia, and expose the artery with its
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venz comites and accompanied by a small branch of the
external cutaneous. It may be seen giving off the dorsalis
indicis and pollicis, the posterior carpal and the meta-
carpal branches.

4. Separate the ven® comites and ligature.

To LiGATURE THE SUPERFICIAL PALMAR ARCH.

Steps of the Operation.

1. The hand being in the supine position, and the thumb in a
position of abduction, draw with ink on the palm & line
extending from the lower border of the root of the thumb
inwards across the palm to the junction of the inner with
the outer two thirds of its anterior
surface, and passing then obliquely
upwards and inwards to a point just
outside the pisiform bone. The easiest (
point at which this arch can be liga- |
tured is in the obligue portion, as here | F
no strong layer of deep fascia has to I' FE
be cut through, and becanse the artery \
can at this point be felt pulsating dis- ) ;
tinetly in the living subject. See Offlif* Pfjfm? tﬁ;ﬂﬁ;ﬁﬁj

Fig. 46. e The ulnar artery is
2. Make an incision an inch and a half shown as it splits into
long, extending from a point just the branch forming the
above and outside the pisiform bone, s Ll L
: : i that forming the deep
and running downwards with a slight .. o
inclination outwards, dividing skin,
superficial fascia, containing small branches of veins, of the
internal cutaneous, and the palmar cutaneous of the nlnar

nerves. In the upper part of the incision the ulnar artery
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18 seen or felt lying superficial to the annular ligament, and,
with the ulnar nerve which lies internal to it, covered by
a layer of deep fascia.

The superficial arch is exposed at its origin by dividing
the deep fascia which covers it in, when it is seen to be
the direct continuation of the ulnar artery. The super-
ficial division of the ulnar nerve is seen lying inside and
beneath the artery.

This arch is ligatured in the majority of cases for a
wound dividing it, when the cut ends are got at by extend-
ing the incision, and picking them up in the wound already
made.

In a large number of subjects the superficial palmar
arch unites with the radialis indicis or the princeps polli-
cis, so that in these cases ligature of the superficial branch
of the ulnar artery wounld affect but slightly the circulation
in the superficial arch.
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SECTION XI.—OPERATIONS FOR THE DIVISION OF

Bonges, MuscrLes, AND TENDONS.

DivisioN or THE STERNO-MASTOID.

1. In very young children this muscle is most easily divided
in its centre.

Pick up the sterno-mastoid at its centre between the
thumb and forefinger of the left hand, and pass the point
of a sharp tenotome with its blade parallel to the surface
of the muscle beneath the musele from without inwards
till the point is felt by the index finger beneath the skin.

2. Turn the sharp edge of the knife towards the muscle, and
withdraw the knife gradually, dividing the muscle com-
pletely as you do so. You must not remove the forefinger
till you begin to remove the knife, when you follow with
it the retreating point of the knife, and so insure the
complete division of the muscle.

In this operation the internal jugular vein is the struc-
ture beneath the muscle which is in most danger of
division, especially as it becomes distended with blood
should the infant struggle. Messrs. Little speak very
favourably of the division of the muscle in this situation
(Holmes’s System, vol. ii., *“ Orthopeedic Surgery).” After
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the operation you apply, as in other tenotomies, a pad
of lint and strapping to the puncture in the skin.

Not uncommonly the sternal portion of the muscle alone
requires section. This is best done about half an inch
above the upper margin of the manubrium, care being
taken to avoid the anterior jugular vein. An assistant
holds the head, so that the tendon is tense and prominent.
You then insert the point of a tenotomy knife, its blade
being parallel to the surface, beneath the inner margin
of the tendon, and carefully following the posterior sur-
face of the tendon with the point till it reaches the interval
between the two heads, where it can be felt beneath the
skin by the finger. Still retaining the finger in position,
turn the edge of the knife against the tendon and divide it.

Should the clavicular head also require to be divided,
you pass the blade of the knife from without inwards, be-
neath the rigid band of muscle, as in the two last instances.
You avoid the external jugular vein as you enter the point
of the knife, and the internal jugular vein as you pass
inwards behind the muscle.

Similar precautions apply to the section of tendons,
muscles, and contracted bands of fascia in other parts of
the body. -

EXTERNAL STRABISMUS.

Division oF THE EXTERNAL Rectus.
Steps of the Operation.

1. Fix a stop speculum between the lids. Pick up the con-
junctiva and subconjunctival tissue with toothed forceps
at a point just below the lower margin of the tendon of
the internal rectus at its insertion. This point will cor-
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respond to the level of the lower margin of the cornea,
and be distant from the corneal margin about four lines.
Snip through the conjunctiva and subconjunctival tissue
with narrow straight blunt scissors, making a short in-
cision.

2. In this opening the capsule of Tenon is exposed. Pick this
up, and snip it through in a similar way with the scissors.

3. The sclerotic is now exposed. Pass a strabismus hook
with its blunt end directed mpwards and its concavity
resting on the sclerotic. Sweep this npwards and for-
wards towards the cornea, and, if you are beneath the
tendon, you feel the further passage of the instrument
stopped at the insertion of the rectus.

4. Having canght the tendon, hold the hook in the left hand,
raising the tendon. Insert ome blade of the scissors be-
neath the tendon between it and the globe, and the other
outside the tendon. Snip through the tendon and its
aponeurotic expansion. The hook will now pass on to
the margin of the cornea.

The internal rectus may be divided in a similar manner.

TexoroMy 18y TArirEs VARUS.

In cases of varus requiring tenotomy, it may be necessary to
divide the tibialis posticus, tibialis anticus, and the tendo-
Achilles, and it is in this order that these tendons should be
divided if it is considered necessary to divide all these at the
same time. It is frequently advisable to leave the section of
the tendo-Achilles till the sole of the foot has been unfolded.

To Divipe THE Tieranis Posticus.
1. Define, if possible, the posterior margin of the tibia, about
three-quarters of an inch above the extremity of the inner
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malleolus. In the very young subject this is very difficult
to find, but it will be defined as being placed midway be-
tween the anterior and posterior margins of the leg at this
level. An assistant holds the foot so as to render the
tendon tense.

2. Enter the point of a sharp-pointed tenotomy knife between
the tibia and the tendo-Achilles, holding the blade parallel
to the surface of the bone. By pressing forwards with
the blade you can assure yourself that the knife is between
the tendon and bone. Now alter the direction of the edge
of the knife so as to direct it backwards, and make slight
pressure against the tendon, which you feel yield with a
snap.

The tendon of the flexor longus digitorum is sometimes
partially or completely divided, and if care be not taken
to avoid introducing the knife too far, the posterior tibial
artery and veins may also be divided. It is, however,
very rare for any troublesome consequences to follow
section of this artery. The bleeding which occurs at the
time 1is easily controlled by a small pad and strapping.
By some surgeons the tendon is divided at its insertion
into the tubercle of the scaphoid.

To Divipe THE TIBIALIS ANTICUS.

1. An assistant holds the foot so as to render the tendon tight.
Insert the point of a tenotomy knife beneath the tendon
where it lies in front of the ankle. When the knife is
felt well beneath the tendon, turn its edge against it and
divide it, taking care not to cut the skin.

In a bad case of talipes varus, as Messrs. Shattock and
Parker have shown (*“ Transactions of the Pathological
Society, 1885”), the deformity is much diminished by
dividing that portion of the internal lateral ligament of
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the ankle joint that is inserted into the tubercle of the
scaphoid.

In a bad case of acquired talipes, which required the
removal of a portion of the tarsus, I obtained a great im-
provement in the movements of the foot by removing the
tibialis anticus from its insertion into the internal cuneiform
and first metatarsal, stitching it to the dorsal aspect of the
bases of the fourth and fifth metatarsal bones.

To Divipe tTHE TENDO-ACHILLES.

1. Place the patient on the face. An assistant holds the foot
so as to make the tendo-Achilles prominent.

2. Pass a tenotome in front of the tendon, alter the direction
of the edge of the knife, and cut backwards, at the same
time keeping a finger on the skin to preventany possibility
of its being punctured.

OGsToN’s OPERATION.

1. Flex the knee completely. Introduce the point of a long
tenotomy knife with the blade flat on the anterior and inner
aspect of the thigh, two or three mches above the inner
condyle. Pass it forwards, downwards, and ontwards till
you feel the point in the groove between the two condyles.

Turn the edge of the knife downwards, and as you re-
move it cut a channel large enough to admit the blade of
an Adams’ saw.

Introduce the saw, and divide the inner condyle through
three-quarters of its thickness.

You will then be able to break through the remainder

of its thickness by forcibly adducting the extended leg on
the thigh.
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MacEwen's OPERATION FOR GENU VALGUM.

Steps of the Operation.

1. Remove the blood from the limb, either by an Esmarch’s
bandage or by holding it vertically for some time, and
apply an elastic tourniquet. Bend the knee, and rest its
outer aspect on a sand-bag about half full of sand.

Define the position of the tendon of the adductor
magnus and its tubercle.

2. Make a longitudinal incision upwards, about two inches
long, from a point about three-quarters of an inch above :
the adductor tubercle, and half an inch in front of the
adductor magnus, cutting at once to bone.

3. Before removing the knife, pass the osteotome along its
surface till it reaches the bone, when you turn its edge
from the vertical to a transverse direction, avoiding
the forcible removal of the periosteum in doing this.

4. So direct the osteotome that it will cut from behind for-
wards and outwards, and then divide the anterior and
inner portions of the bone. Alter the direction of the
osteotome, so that it may cut backwards and outwards
towards the posterior and outer aspect of the femur. (This
is necessitated by the fact that, at the line of section, the
femur is much deeper externally than internally.)

In completing the section, should the bone be dense,
it is advisable to remove the larger osteotome and insert a
smaller one. The remaining margin of bone may be
broken by forcibly abducting the leg. It is then dressed
and placed in a splint, which has a posterior support for
the leg, and whose outer portion is carried up like a long
splint into the axilla.
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In this operation you divide skin, superficial fascia con-
taining branches of the internal cutaneous nerve, deep
fascia, vastus internus, and periosteum. Branches of the
anastomotica magna which pass outwards over the anterior
surface of the femur may be divided, but the trunk of
this vessel lies directly on the tendon of the adductor
magnus. The branch of the nerve to the vastus internus
that goes to the knee joint may be cut.

The synovial lining of the joint is not opened, as its
posterior layer is here but loosely connected to the bone
by areolar tissues. The popliteal artery is separated from
the femur by an interval containing fat. Risk of injury
to these two structures is diminished by flexing the knee.
See Fig. 8.

In England the femur is usually divided with a key-hole
saw instead of by the chisel. With a long-pointed narrow-
bladed knife, a small incision is made through the skin
and subjacent structures down to the bone, usunally at the
same point as that in which the vertical incision in Mac-
Ewen’s operation is made. On reaching the inner aspect
of the bone, the knife is passed on over its anterior aspect,
and this surface cleared by cutting through the periosteum
and adjacent soft structure to allow of the direct application
of the saw to the bone.- The saw is then introduced and
the femur cut through from before backwards. The sec-
tion is not usually allowed to extend completely through
the bone, the remaining portion of its posterior wall being
broken as soon as it is sufficiently thin to yield to moderate
pressure. The same principle of transverse section by the
saw or chisel is applied to rectify anterior or lateral curves
of the tibia, and 1n some cases of anterior curvature of the
tibia you remove a triangular wedge of bone whose base
forms part of the convexity of the curve. By far the most
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scientific treatment of anterior or lateral curves of the long
bones is one devised by Mr. Gowan. The following de-
scription, with which he has furnished me, elucidated by
his diagrams will explain to the reader its advantages.

OBLIQUE SECTION OF THE AFFECTED BONE.

If the deformity of the long bone be a lateral one, that is,
if the bowing of the bones forms a convexity whose direction is
inwards or outwards, then the plane of section of the affected
bone should pass downwards and backwards at an angle of not
greater than 35° to 40° with the shaft, but if the deformity be
an antero-posterior one, then the plane of section should meet the
antero-posterior plane passing through the awxis of the bone at an
angle of not greater than 35° to 40°. The simplicity of this
method can be easily demonstrated by making an oblique sec-
tion through a curved twig of wood, keeping the point of the
knife towards the centre of the curve. The relative positions
of the two extremities of the curved twig may then be mate-
rially altered with a minimum of displacement at the point of
section, where the cut surfaces simply glide on one another,
and do not leave any gap to be subsequently filled in by
callus.

Mr. Gowan is bringing out an osteotome, by means of which
the section of the bone can be easily effected through an
incision, which is not larger than that made for the introduc-
tion of the key-hole saw.

Figs. 47, 48, 49, and 50, show diagrammatically the appli-
cation of this method to a tibia and fibula in which the tibia
presents a marked internal convexity.
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Front View Side View

Fig, 47. Fig. 48. Fig. 49, Fig. 50.

Fig. 47 represents a front view of a tibia and fibula, the former showing
a marked lateral deformity. The firm eurved line crossing the bone near its
centre shows the upper angle of the section. The dotted line indicates the
lower angle, and has a somewhat shallower curve owing to the flatness of the
posterior aspect of the bone,

Fig. 48, drawn to a larger scale, represents the same bone at and about
the seat of section,

Fig. 49 represents the same bone after the articular ends and the point of
section have been brought into one and the same straight line. [t shows
also how little disturbance of the cut surfaces is necessary to effect this cor-
rection, the total amount of displacement being a little more than the area
included between the two curved lines at the right side of the figure.

Fig, 50 is a side view of the bone, the anterior border facing to the left.
The line of seetion is seen to form an angle of about 35° with the long axis
of the bone.

N.B.—Except in EXTREME cases it is unnecessary to cut or break the
fibula,
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SECTION XII.—OPERATIONS FOoR HARE-LIP AND
CLEFT PALATE.

The soft palate consists of the following structures from
before backwards :—

1. Mucous membrane.

2. A thick layer of submucous tissue, consisting chiefly of
lymphoid tissue, and covered on its anterior surface by
the thin plane of the palato-glossus muscle.

3. The tendon of the tensor palati turns inwards around the
anterior surface of the hamular process, which can be felt
to be situated just inside and behind the tuberosity of the
superior maxilla. From this point the aponeurosis spreads
inwards, increasing enormously in extent. It blends with
its fellow of the opposite side, and is attached above to
the ridge on the under surface of the palate bone. Be- -
tween the hamular process and the superior maxilla is the
posterior palatine foramen, from which the descending
palatine vessels emerge, and by the occlusion of which
h@morrhage has been controlled.

4, The anterior layer of the palato-pharyngeus muscle, the
fibres of which are directed outwards and downwards.
Behind this

5. The levator palati passes in a direction obliquely down-
wards, forwards, and inwards, its lowest fibres ending in
the uvnla. Behind it lies
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6. The azygos uvula, which arises from the posterior nasal

spine and terminates also in the uvula.

7. The posterior layer of the palato-pharyngeus covers these

8.

two muscles on their posterior aspect.
Submucous tissue and mucous membrane.

The hard palate is formed by the palate processes of
the superior maxillary and palate bones. It is covered on
its inferior aspect by periosteum and mucous membrane,
which are closely united to one another, but which are
separated from the bone as a muco-periosteal flap with
comparative facility.

The descending palatine artery emerges from the poste-
rior palatine foramen with the palatine nerve. It runs
forwards lying in a groove in the bone, and ends in a small
vessel, which ascends through the incisor foramen, and
anastomoses with the artery of the septum. It sends
twigs to the anterior surface of the soft palate while in the
posterior palatine canal.

The ascending palatine branch of the facial sends a twig
which accompanies the tendon of the tensor palati and
supplies the anterior surface of the soft palate.

The palatine branch of the ascending pharyngeal artery
accompanies the levator palati to the soft palate. It
divides into an anterior and a posterior twig, both of
which unite with corresponding branches of the opposite
side.

CLEFT OoF THE SOFT PALATE—STAPHYLORAPHY.

Steps of the Operation.

1. The child’s head is so arranged that it hangs sufficiently

downwards to prevent the blood running into the lower
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part of the pharynx and into the mouth, but into the upper
part of the pharynx instead.

Separate the jaws thoroughly by a gag. I have found
Gowan’s spiral gag more useful than any other for this
purpose. If necessary an assistant lights up the cavity of
the mouth with an electric light or reflected light.

2. Grasp the lower extremity of the fold on one side with the
forceps, and remove the mucous membrane and submucous
tissue where it covers the free margin of the cleft. This you
do by passing the point of a long, narrow, double-edged knife
vertically through it and cutting npwards and downwards,

Treat the opposite fold in the same way. Do not detach
the mucous flaps from their upper attachments, but, if pos-
sible, remove them with the mucous membrane covering
the angle of the cleft entire, so that the portion removed
is single and undivided. By this means you make sure
that every portion of the cleft has been thoroughly de-
prived of its mucous covering.

3. Grasp each division of the nuvula with the forceps, making
each flap tense, and using a long narrow knife, enter its
point a little inside the hamular process, and cut vertically
through the soft palate till you consider you have divided
both the levator and tensor palati. |

4, Use curved needles placed at right and oblique angles to
the shaft with which they are continuous, and grasping the
uvula of the left side, pass a suture through this flap from
before backwards near the incised margin. Then grasp
the opposite uvula, making the flap tense, and pass the
needle through it from behind forwards. The suture is
now picked off the needle, and held while the needle itself
is withdrawn from the wound. Having passed a sufficient
number of sutures, tie them from below upwards, carefully
adjusting the opposing margins.
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Should much difficulty be experienced in closing the
upper part of a cleft in the soft palate above, or should the
cleft extend for a short distance between the palate bones,
the vertical incision must be extended npwards and for-
wards for a short distance on the hard palate. The muco-
periosteum between this incision and the free margin of the
cleft is freed from the bone by a separator, the muco-
periosteal flap being separated from without inwards. The
tensor palati, two layers of the palato-pharyngeus, the
azygos uvule, the mucous membrane and submucous
tissne covering the posterior surface of the palati are cut
through at their attachments to the hard palate by a pair
of curved scissors introduced through the vertical incision
on either side,

CLEFT OF THE HARD AND SOFT PALATE.

Some surgeons prefer to operate on the hard and soft palate
at different times, while others, as Mr. Pollock, consider that
the operation should be completed at one sitting.

Steps of the Operation for Closing a Cleft in the Hard Palate.

1. The head is placed in the same position as in the last
described operation, and a gag introduced. Pare the
edges of the cleft.

2. Make a lateral incision through the muco-periostenm
covering the under surface of the hard palate parallel and
close to the alveolus. The length of these incisions and
their  proximity to the alveolus varies in proportion to
the extent of the cleft. It should be sufficiently long to
allow of the muco-periosteum intervening between it and
the cleft being separated from the bone.



914 HANDBOOK OF

3. This you proceed to do, using a small raspatory called a
separator. The inner edges of the flaps should now meet
in the median line, and as in the last operation, the re-
maining layers of the soft palate should be cut through at
their attachment to the bone.

4. Bring the edges of the flaps into exact apposition by silver
sutures. In this operation large branches of the palatine
artery are divided, and there may be pretty profuse heemor-
rhage. The operation for cleft palate is rarely performed
till the child is two or three years old.

OPERATIONS FOR HAre-Lir.

The fissure is more frequently on the left than on the right
side. The operation is best performed between the first week
and third or fourth month. Chloroform may be given without
danger.

Steps of the Operation.

1. The child is wrapped in a sheet, and held by an assistant.
Raise the lip, and divide close to the superior maxilla the
band of mucous membrane which is reflected from the
posterior surface of the lip.

2. Grasp the left limb of the cleft with a pair of forceps or
with the fingers, and with a knife or scissors remove com-
pletely the mucous membrane covering its free surface,
taking care to continue the incision a little above the cleft,
to make sure of removing the mucous lining of the angle
of the cleft. See Fig. 51.

3. This portion of the lip being transferred to an assistant,
grasp the other portion of the lip and remove its mucous
covering in a similar manner. The coronary arteries will
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bleed freely. They lie between the mucous membrane and

the orbicularis oris.

4. Introduce a hare-lip pin

into one flap about half
an inch from its cut mar-
gin, and pass it deeply
into the lip substance, so
that it emerges beneath
the orbicularis, between
1t and the mucous mem-
brane. Then pass the
point into the opposite
lip, entering it between
it the mucous membrane
and muscle, and causing
it to emerge at a point
about half an inch from
the cut margin. A figure
of eight of silk wound
round the ends of the
pin brings the edges of
the incisions together,
and compresses the blood-
vessels. More pins may
be introduced if neces-
sary. Then bring the
edges of the incisions at
their npper and lower ex-
tremities into accurate
contact by means of wire
sutures.

l_:l'l ¥ [

Fig. 51.

These diagrams are intended to repre-
sent three different operations for hare-
lip.

1}In 1 the lip and cleft are indicated as
a continuous dark line, and the incisions
half way down each cleft are represented

as dotted lines,
2 shows the method of the approxima-

tion of the flaps formed in 1.

In 3 the angular dotted line to the left
of the cleft shows the line of the incision
by which this margin of the cleft is re-
moved. The dotted line to the right of
the cleft shows the line of the ineision by
which this margin of the cleft is con-
verted into an angular flap, and in 4 the
manner in which this flap is fixed is
shown,

In 5 the dotted lines indicate the inci-
sions usually made in simple cases of
hare-lip.

In 6 the incised margins are brought
together.

5. Cut narrow strips of plaster, and fix them between the

pins, so that they may assist in preventing strain. Remove
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the points of the pins, gunarding their extremities with
plaster.

6. Remove the lowest pin on the fourth day, and the others
on the next, leaving the plaster in position for a few more
days.

When the intermaxillary bones project to any extent, and
are separated from the remainder of the upper jaw, it is
usually wiser to remove them with the knife or scissors. As
Mr. Bryant points out, when they are bent back, the central
incisor teeth too often grow in some abnormal position, and
are in the way, while, when they are removed, the maxillary
bones subsequently approximate.

Two other methods of cutting the flaps and closing the
clefts are delineated in Fig. 51, as No. 1, 2, 3, 4.
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SeEcTtioN XIII.—OprERATIONS ON RESPIRATORY

.~ APPARATUS.

LARYNGOTOMY,

In laryngotomy the crico-thyroid membrane is divided and
a tube inserted.

Mode of Operation.

1. Make a vertical median incision from the centre of the
thyroid cartilage downwards for an inch or an inch and a
half, dividing skin and superficial fascia, and exposing
deep fascia.

2. Cut through deep fascia, and expose the lower portion of
thyroid cartilage, the crico-thyroid membrane, and the
ericoid cartilage. In the areolar tissue superficial to these
structures a small plexus of veins is seen, and deeper still
the crico-thyroid artery lying on the crico-thyroid mem-
brane. These may be pushed aside or twisted if in the
way. A portion of either of the erico-thyroid muscles may
be seen covered by fascia.

3. The membrane may be opened by a transverse incision of
sufficient size to allow of the insertion of the tube.

Some surgeons prefer a vertical incision. In some cases
it may be necessary to make a crucial incision.
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It is better to use a tube which is oval transversely on
section than a tube which is guite circular, so as to corre-
spond with the shape of the space. The objections urged
against this operation are :—1. That the tube, by being re-
tained in the crico-thyroid space, is apt to produce serious
inflammation, and even necrosis of the cartilage. 2. That
the crico-thyroid space does not admit a sufficiently large
tube. 3. That the integrity of the larynx is impaired. 4.
That the tube in this sitnation gives rise to more irritation
than it does in the trachea.

TRACHEOTOMY.

The trachea may be opened above or below the isthmus of
the thyroid gland, the former operation being called superior
tracheotomy, and the latter inferior tracheotomy. Theisthmus
lies on the second, third, and fourth rings of the trachea.

InrERIOR TRACHEOTOMY.

Inferior tracheotomy is an operation which may, in some
cases, be performed with the greatest ease, as when practised
in an adult, previous to removing the tongue by Kocher’s
method ; or it may be accompanied by such dangers that it
requires as much skill and presence of mind as any operation
in surgery. This is in the case of young children suffering
from urgent dyspncea, with short fat necks, and large veins
crossing the median line. Consequently, it is an operation
which is much modified by circumstances.

Steps of the Operation.
1. Whether the patient is put under chloroform depends
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much on the condition necessitating tracheotomy, and the
urgency of the symptoms. Place the patient with the
head near the edge of the table, and a hard pillow, or,
better still, a sand-bag, beneath the neck. By this means
the front of the neck is made more prominent, while the
rapid riding up and down movement of the trachea is very
much diminished.

2. Standing on the right side of the patient, define carefully
the exact position of the thyroid and cricoid cartilages,
and the upper border of the sternum. Then make a me-
dian incision from just below the cricoid cartilage to a
point, near to, if not quite corresponding to the upper
margin of the sternum. In an adult, the incision may
be much shorter, but in very young subjects, in the pre-
sence of mrgent symptoms, the longer incision is pre-
ferable, as it renders the subsequent stages of the operation
less difficult. It also diminishes the risk of subcutaneous
emphysema. In this incision you divide skin and super-
ficial fascia, and in the latter you may cut the anterior
jugular vein, or a communication between the two an-
terior jugulars, across the middle line. These may be liga-
tured if necessary. The deep cervical fascia is exposed in
the wound. |

3. Now divide this fascia carefully. It consists of two layers,
separated by an interval, which is greater below than
above. Beneath this are thinner layers of fascia connecting
the sterno-hyoid and sterno-thyroid muscles. A quantity of
fat is exposed, and you may see, above the lower margin of
the isthmus of the thyroid, and below in young subjects, the
thymus gland. In some cases the left innominate vein
may be seen bulging into the wound below. Running ver-
tically down from the isthmus, are seen the inferior thyroid
veins. In some cases it is possible to separate these in the
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middle line, and expose the layer of deep cervical fascia
covering the trachea. In other cases it is mecessary to
divide them. If possible, they should be ligatured, or
clamped, previous to doing so.

4. Now expose the deep fascia covering the anterior surfaﬂa
of the trachea, and in doing this you may divide small
branches of arteries. Occasionally a large artery, the thy-
roidea ima, usnally a branch of the innominate, runs up
on the anterior surface of the trachea, where it may be
divided.

Now divide the fascia covering the trachea, and fixing
the trachea by the forefinger pressed on it above, or by the
short sharp-pointed hook, should there be much riding of
the trachea up and down, insert the knife, with its edge
upwards, and cut through three or four rings, taking care
not to cut through the posterior wall of the trachea and
enter the cesophagus. The number of rings divided de-
pends on the condition requiring the operation, as, in the
case of a foreign body in the trachea, it is necessary to
divide more rings than in the case of an operation in the
adult, for the purpose of inserting a Trendelenburg’s
canula.

5. Now introduce a tube, or Golding Bird’s dilator, and fasten
it firmly round the neck with tapes.

If the operation is done in great haste, as it so frequently is,
the course you wounld pursue is to place the child in the same
position, rapidly define the position of the cricoid cartilage,
and with the finger and thumb grasp the trachea, so pushing
back the large vessels on either side, and making the skin
over it tense. Now cut quickly through the structures already
mentioned, by one, two, or three incisions, till you expose the
anterior surface of the trachea. This you open at once, and
insert the tube.
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Should there be severe h@morrhage from divided veins, do
not attempt to control it, but open the trachea, insert the
blades of Trousseaux’s dilating forceps, or even of an ordinary
pair of dressing-forceps, turn the child on its face, and sepa-
rate the blades. By this means air will enter freely, blood
will run away from and not into the wound, and in a few
seconds all bleeding will cease, any membrane which may
be present can be removed, and the tube inserted as before.

It may be necessary sometimes to perform artificial respi-
ration, should much blood have got into the trachea.

SUPERIOR TRACHEOTOMY.

Superior tracheotomy, as modified by Professor Bose,' is
now very frequently performed in preference to inferior
tracheotomy. It is a much less formidable operation, as the
trachea 1s here so much more superficial, and there is no risk
from hemorrhage.

Steps of the Operation.

1. Place the patient in the same position as in inferior tra-
cheotomy. Define carefully the position of the cricoid and
thyroid cartilages.

2. Make a longitudinal median incision extending from the
centre of the thyroid cartilage to just below the isthmus
of the thyroid, dividing skin and superficial fascia. In
the fascia you may divide the anterior jugular or a com-
municating branch between the anterior jugular vein on
either side. The deep cervical fascia is exposed at the
bottom of the wound.

! Morrell Mackenzie, ¢ Diseases of Throat and Nose.”



222

HANDBOOK OF

—_—

3. The assistant now draws the edges of the wound apart by
retractors, or better still a spring dilator may be used.

4. Pick up the deep fascia with dissecting forceps, and make
a transverse incision half an inch long through it at the
level of the upper margin of the cricoid cartilage in the

middle line.

Fig. 52 represents the
thyroid and cricoid carti-
lages, and the upper three
rings of the trachea.

The vertical skin incigion
is seen as it extends from
the centre of the thyroid
cartilage to the second or
third ring of the trachea.

The horizontal dark line
indicates the transverse in-
cision through the deep cer-
vical fascia.

This is shown in Fig. 52.

In doing this
you do not divide the erico-thyroid
artery as it lies on the crico-thyroid
membrane. This membrane is now
exposed in part with the anterior
surface of the cricoid cartilage, and
a little portion of each crico-thyroid
muscle covered by fasecia.

5. Now introduce the end of a director

between the deep fascia and the eri-
coid cartilage and trachea, and then
raise the director to a right angle
with the trachea, so turning the
fascia with the veins in it and the
thyroid isthmus down from the
anterior surface of the trachea cor-
responding to the upper three or
four rings.

6. Now divide the trachea in the usunal

way.

PLEURISY OR EMPYmMA.

1. The area of the fluid or pus-containing cavity is carefully
defined. The patient (if a child) should be put under
chloroform, and a fine aspirating needle introduced under
the spray through one of the lowest intercostal spaces
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bounding the cavity. The fluid is then slowly withdrawn,
the greatest care being taken not to puncture the lung,
and so allow air to escape into the cavity. The aspirating
needle is held obliquely, so that its point rests on the inner
aspect of the chest-wall. When the greater part, if not
almost all the fluid contents have been removed, the needle
is withdrawn.

2. Subsequently it may be necessary to remove in a similar
manner fluid or pus from a smaller residual cavity, as, after
the withdrawal of the bulk of the fluid, the cavity usually
diminishes very considerably in extent.

INTERCOSTAL INCISION.

1. If an empy@ma be of some standing, aspiration alone may
frequently fail to do more than lessen considerably the
area of the pus-containing cavity. This is due to the
thickness of the layer of organized lymph lining the cavity,
and to the amount of solid material contained with the pus
in the cavity. In such cases you carefully define the area
of the pus-containing cavity by the usual physical signs,
and particularly by the free use of a wvery fine aspirating
needle. Then make an incision about two inches long
through one of the lowest spaces, and open the cavity.
Having removed the fluid contents, introduce a drainage
tube. The incision is usually made along the upper border
of the lower rib, in order to avoid the artery which lies
beneath the lower margin of the upper.

CosTAL RESECTION.

In old standing cases of empymma in children, where you
suspect the presence of much caseous lymph, and where the
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pleural walls are thick, or in small localized empyzmas,
especially when sitnated in the back part of the chest, the
shortest and most certain mode of treatment is to remove a
portion of a rib from the chest wall where it bounds the
lowest part of the cavity. By these means you drain the cavity
most completely. I have described this operation in detail in
the Guy’s Hospital Reports for 1882," and have related cases
showing the advantages of this form of treatment, and in some
of these I had every opportunity of verifying its advantages
on the dead subject.

Steps of the Operation.

1. Carefully define the pus-containing area, noting the lowest
point of the cavity, and marking the rib which lies just
above its lower limit.

2. Make an incision three inches long through the skin, super-
ficial fascia, and muscles down to the rib, exposing the
periosteum.

3. Divide the periosteum on the rib longitudinally for about
an inch, and then, by means of a raspatory, turn it off the
outer aspect of the rib for that length.

4. Then separate the periosteum from the inner aspect of this
piece of rib with the handle of the scalpel, and using a °
pair of bone forceps with long narrow blades, remove
about three-quarters of an inch of the portion of rib ex-
posed.

5. Puncture the pleura and periosteum now exposed with a
director, and introduce through the opening so made the
blades of a pair of dressing forceps. Separate the blades,
and withdraw the forceps. By this means you dilate the
opening in the pleura as much as you like without any

1 « Empyzma in Children Treated by Removal of a portion of Rib.”
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risk of heemorrhage, and should you by chance divide one
of the intercostal arteries, you can easily ligature it.

6. The fluid escapes freely through this opening, and you can
remove with the greatest facility the caseous lymph which
1s found frequently in masses of some considerable size in
the lower part of the cavity. You can examine the cavity
by the finger introduced through the opening, and you can
detect the presence of any neighbouring localized collection
of pus, and break down any intervening adhesions, that
could in any way interfere with the free escape of the fluid
contents of the cavity.

7. Having thoroughly emptied the cavity, introduce a short
rubber tube as thick as your finger between the ends of
the ribs, taking care that its inner opening is flush with the
inner aspect of the costal wall. Fix the tube by wire
sutures passed through the skin, intercostal muscles, and
tube. Apply ganze dressings and elastic bandages to pre-
vent the entrance of air beneath the bandages.

In this operation you clear the cavity of all its contents,
you obviate the possibility of any collection of pus in the in-
tervals between the dressings by this method of thorough
drainage, there is no drainage tube in the abscess cavity keep-
ing up irritation, and allowing a certain amount of pus to col-
lect below the level of its inner opening, and the cavity closes
up very rapidly indeed.

There i1s no risk of caries or necrosis of the rib, and some
months after the wound has healed it is often impossible to
feel any irregularity of the rib outline at the point of resection.

In empyeemas, which have been opened, and have become
chronie, you remove a portion of the bony framework of the
chest with two objects, firstly to establish more perfect
drainage, and secondly to allow the outer wall of the abscess
cavity, deprived of its rigidity by the removal of the ribs, to

Q
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become approximated to the opposite wall of the cavity, which
is formed by thick pleura covering indurated lung. It is to
be hoped that with improved primary treatment of the em-
py®ema, cases requiring extensive costal resection will not
occur so frequently as they do at present. I believe that
primary resection of the rib entails no more risk than does
the ordinary intercostal incision, while it is incomparably
superior to it in its results. In removing any considerable
portion of the bony framework of the chest, the steps of the
operation are practically the same as those pursued in the
primary resection just described. In removing the thickened
pleura, there is no danger from hsemorrhage, as any bleeding
vessel can be readily controlled.
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SECTION XIV.—OPERATIONS ON THE INTESTINAL

TracT.

(XSOPHA GOSTOMY.

Steps of the Operation.

1. The position of the hyoid bone, sternal notch, and stricture
having been carefully defined, an incision is made along
the anterior margin of the left sterno-mastoid from the
sternal notch to the level of the hyoid bone, exposing the
anterior margin of this muscle. In doing this you divide
skin, superficial fascia containing some platysma above,
branches of the superficial cervical nerve, and occasionally
the anterior jugular vein or a communication between it
and the external jugular.

2. Hook outwards the sterno-mastoid, exposing deep fascia
beneath it, and branches of the superior thyroid artery
entering its under surface. In the deep fascia is seen the
omo-hyoid muscle above, and below, separated from the
omo-hyoid by an interval, the sterno-thyroid, and, superfi-
cial to the sterno-thyroid, the sterno-hyoid.

If it is necessary to open the cesophagus pretty low
down, as is usually the case, divide in the direction of the
first incision the sterno-hyoid, sterno-thyroid, and omo-
hyoid muscles with the fascia enclosing them, and branches
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of the communicans and descendens noni to these muscles.
The anterior jugular vein is usually divided as it crosses
the two sternal muscles superficially at the lowest part of
the incision, but it should be avoided if possible. Expose
the middle thyroid veins which pass ontward superficial to
the sheath of the carotid vessel. Divide these between
ligatures, if they cannot be hooked aside.

3. Now hook the carotid sheath outwards, and the trachea and
thyroid gland inwards, and expose the cesophagus as it
lies to the left of the middle line at this level of the neck.
Keep clear of the recurrent laryngeal nerve where it lies in
the angular interval between the trachea and cesophagus,
and higher up avoid the inferior thyroid artery as it passes
to the posterior portion of the left lobe of the thyroid body,
surrounded by branches of the middle cervical ganglion.

4. Grasp the cesophagus with forceps and pass a ligature
throngh its side from before backwards. Then make a
small longitudinal slit throngh its walls and expose the
suture, which you hook up and divide in its centre. By
drawing forward each lip of the cesophageal wound by the
ligature which holds it, you can connect it to the margins
of the skin incision by interrupted sutures. :

In some cases it may be possible to connect the ceso-
phagus, and to allow the wound to heal partly before opening
its cavity, A tube or sound has been passed into the
cesophagus from the mouth, when much difficulty has been
experienced in finding the cesophagus to serve as an indica-
tion of its position.

(EsoPHAGOTOMY.

This operation is perfar_ﬁled to remove a foreign body, in
which case it is generally necessary to open the cesophagus
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higher up than under circumstances requiring a permanent
opening. In these cases the seat of obstruction is the upper
extremity of the cesophagus, or the lower extremity of the
pharynx. The operation differs but slightly from cesopha-
gostomy.

The position of the foreign body can be defined from the
outside, or by the passage of a probang.

(*ASTROSTOMY.

It is divided into two stages : 1. To open the abdomen, and
secure the stomach to the opening; 2. After a lapse of some
days to open the stomach.

Steps of the Operation.

1. Carefully define the lower margin of the liver. Make an
mncision three inches long through the skin and super-
ficial fascia, parallel to the margin of the chest-wall, and
about an inch distant from it, the centre of the inecision
corresponding to a point three-quarters of an inch internal
to the outer edge of the rectus muscle. In the superficial
fascia are divided filaments of the anterior cutaneous
branches of the lower intercostal nerves and anterior
divisions of their lateral cutaneous branches, accompanied
by branches of corresponding arteries.

2. Cut throngh deep fascia, which is thin and membranous,
and expose, in the anterior part of the wound, the anterior
layer of the sheath of the rectus, marked by a depression
formed by a tendinous intersection, and in the posterior
part of the wound the aponeurosis and a portion of the
fleshy portion of the external oblique. Further branches
of the arteries and nerves mentioned above are divided.
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3. Make a vertical incision, an inch and a half long, in the
sheath of the rectus, three-quarters of an inch inside its
outer margin, and then—

4. Open the rectus longitudinally for about an inch, separating
the fibres as much as possible, rather than cutting them.
You divide the anterior branches of the lower inter-
costal nerves and arteries, and in the posterior aspect of
the muscle branches of the superior epigastric artery.
(The advantage of dividing the rectus in this manner is
that it forms a sphincter to the opening in the stomach,
and prevents the escape of its fluid contents.) The pos-
terior layer of the sheath of the rectus is now exposed.

5. Divide this carefully, and expose the transversalis fascia
beneath it.

6. Divide this also, exposing subperitoneal fat, and on dividing
this, you see peritoneum. Having stopped all bleeding—

7. Pick the peritoneum up with a pair of forceps, and divide
1t in the axis of, and for the length of, the ineision in the
rectus.

In most cases the stomach will bulge into the wound, but
the transverse colon may present itself instead. The colon
may be recognized by its relatively thin walls, the presence
of longitudinal bands, and of appendices epiploicee. Shounld
it appear, it is to be gently displaced downwards. The
liver may project and completely close the opening, in
which case it would be necessary to prolong the incision
downwards. If the omentnm appears, it can be pulled on
gently till the stomach comes into view, when it will bulge
out of the wound.

8. Pass carbolized silk sutures, at intervals, through the serons

and muscular coats of the stomach, in a circle whose

centre corresponds to the wound, and whose radins is
about three-quarters of an inch long. After each suture is
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passed through the stomach-wall, pass it through the ab-
dominal-wall, fastening the ends over a piece of quill.
Then unite, by an inner cirele of carbolized silk sutures, the
serous coat of the stomach to the edges of the incision.

9. After an interval of from three to five days, puncture the
portion of the stomach within the inner circle of sutures
with a sharp-pointed bistoury. In some cases considerable
difficnlty may be experienced in puncturing the mucous
membrane, owing to its loose attachment to the muscular
coat. The sutures should not be removed for ten days.
The great improvements that have been made in this opera-
tion are the work of Mr. Howse. He has also, for some
time, done away with the use of sutures in connecting
the stomach-wall to the opening in the abdominal-wall.
He grasps the outer coats of the stomach with a pair of
loose torsion forceps, the blades of which are shielded with
rubber, and lays the forceps on the surface of the abdomen
beneath the antiseptic dressing. By this means, the stomach
is retained in position till adhesions have formed between
the opposing peritoneal surfaces.

ExcisioNn or THE PYLORUS.

BirLroTH'S OPERATION.

Steps of the Operation.

1. The patient has been carefully fed during the period ante-
cedent to the operation, and the stomach washed out with
tepid water daily for some days before the operation, and
then again very thoroughly two hours before. The bowels
should have been freely opened, the extremities wrapped
in flannel or cotton wool, and the temperature of the room
carefully regulated.
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2. The patient being under chloroform, define the tumour.
Should it have dropped very low down in the abdomen,
replace it as far as you can in its original position.

Fig. 53 is a diagram showing the lines of incision for removal of the
pylorus.

B E is the line of section of the first part of the duodenum

CD ,, line of section through the lower two thirds of the stomach.

A 3 upper third o o

P ,, position of the pylorus.

The sutures connecting the anterior surfaces of the stomach and duode-
num are shown as they enter, pass through, and emerge from the peritoneal
and muscular coats of the stomach, and then as they enter, pass through,
and emerge from the same coats of the duodenum.

Between C and D are a line of sutures similar to those just above, by
means of which the peritoneal aspects of the lower two thirds of the
stomach have been brought together.

3. Make a transverse incision about four or five inches long
over the seat of the tumour, dividing the various structures
in the abdominal wall, ligaturing all vessels, and exposing
the peritoneum in the bottom of the wound. Divide the
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peritoneum, exposing the tumour. Define its extent and
any adhesions that may connect it to adjacent structures.

4. Having ligatured and divided any slight adhesions that
may be present, draw the stomach ount of the wound, and
examine it to determine the directions along which you
intend to carry your incisions.

7. Keep the portion of the stomach which yon will subse-
quently return into the abdomen carefully covered by a
warm moist cloth. :

By means of two pairs of directing forceps, carefully
tear through the great omentum at its attachment to the
greater curvature of the stomach, separating in it the
right gastro-epiploic artery and vein, and removing from
it any enlarged glands that may be present. See Fig. 53.

It may be necessary to tear through the ascending layer
of the transverse meso-colon, separating the superior pan-
creatico-duodenal artery in it from the first portion of the
duodenum. See Fig. 54.

8. Tear through in a similar manner the attachment of the
lesser omentum to the lesser curvature and duodenum
within the limits of intended remowval, separating in the
omentum the pylorie artery, and removing any lymphatic
glands that are found to be enlarged.

9. If much of the first part of the duodenum has to be re-
moved, you must now separate from it the hepatic artery
that lies above it, and the pancreatico-duodenal artery, portal
vein, and common bile-duct which lie behind it, dividing
the reflection of the peritoneum of the lesser bag on to its
posterior surface.

10. Having now separated the portions of stomach and duode-
num to be removed from their attachments, place a large
clean sponge beneath them.

Grasp the cancerous pylorus, and cut with scissors
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obliquely through the stomach, commencing at the greater
curvature. Divide both anterior and posterior walls, till
you reach the junction of the upper third with the lower
two thirds (¢ p in diagram), carefully remove any of the

Fig. 54 shows the relations of the kidneys, supra-renal capsules, pancreas,
duodenum, and colon to one another, and their relation to the peritoneum.

This drawing is introduced here to show the line of reflection of the peri-
toneum of the lesser bag as indicated by the dotted line 1, and of that por-
tion of the ascending layer of the transverse meso-colon formed by the great
bag, and indicated by the dotted line 2.

The ascending layer of the transverse meso-colon formed by the lesser bag
of the peritoneum is indicated by the horizontal portion of the dotted line 1.
3 represents the descending layer of the transverse meso-colon.

fluid contents of the stomach, if present, and ligature any
bleeding vessel.

Bring accurately together with carbolized silk sutures
the peritoneal aspects of the cut margin of the stomach,
using that mode of snture shown in Fig. 53.



OPERATIVE SURGERY, 235

11. Divide the remaining third of the circumference of the
stomach (A ¢ in diagram).

Divide the duodenum from above downwards (B E in
diagram), and introduce a sponge into it to prevent the
escape of any of its contents.

12. Bring the divided margins of stomach and duodenum into
apposition, and connect the posterior walls of each by

Fig. 55 is a diagram showing the coats of the stomach and duodenum, and
the sutures by which their divided posterior walls are brought together.
1 indicates the mucous membrane.

& s mmuscular coat.
e » peritoneal coat.
4y ,» suture which is passed between the mucous and muscular

coats, and then through the muscular and peritoneal coats of the stomach.
It is then passed through the peritoneal and muscular coats, and after
that between the muscular and mucous coats of the cut margin of the
duodenum,.

5 indicates the suture connecting the divided margins of the mucous mem-
brane,

carbolized silk sutures. These, as shown in Fig. 55, are
to be passed between the mucous membrane and muscular
coats of the stomach, through the muscular and peritoneal
coats, then through the peritoneal and muscular coats of
the duodenum, and between its mucous and muscular
walls. Shounld the edges of the mucous membrane not
come into accurate apposition, they should be connected
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by small sutures. These are shown in Fig. 55 as the dotted
line 5.

13. Remove the sponge from the duodenum, and connect the
peritoneal aspects of the anterior walls of the stomach and
duodenum by sutures, as seen in Fig. 53. These sutures
should pass through the peritoneal and muscular walls
only. Replace these parts in the abdomen.

B

Fig. 56 shows a dilated stomach in which the pylorus has been removed,
and the duodenum has been stitched to the convexity of the stomach instead
of to its conecavity as in Fig. 53.

In this case the walls of the upper two thirds of the stomach have been
united to one another by the same suture as used in Fig. 53.

B C shows the appearance presented by the line of union of the duodenum
and stomach when the sutures have been tied.

Should the stomach be much dilated, you must divide it
from above downwards, and connect the duodenum to the
lower third of the section (B ¢, Fig. 56), and not to the
upper third, as previously described. By this means, you
obviate the formation of a diverticulum below the duodenal
orifice.

14. The edges of the incision through the abdominal wall are
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now brought together, the sutures being so passed that the
peritoneal margins are in accurate apposition.
Should you find that the growth is too much adherent to
neighbouring structures to permit of its removal, you shounld
perform jejunostomy.

JEJUNOSTOMY.

In Jejunostomy you take up with forceps the jejunum about
two inches from the duodenum, and place it in the most con-
venient point in the abdominal incision, the edges of which
you now bring together by sutures. Then stitch the jejunum
to the opening left by numerous interrupted sutures. The
bowel is opened on the third or fourth day after the operation.

Mr. Golding-Bird has performed the first operation of jeju-
nostomy in England, and the short abstract of his description
of the case is contained in the * British Medical Journal,”” De-
cember 5, 1885. It is very probable that this palliative opera-
tion will be performed more frequently in cases in which the
radical operation of pylorectomy cannot be entertained. It is
also less difficult and less tedious than the latter operation.

LumBar CoLroToMmy.

The operation of colotomy is usually performed in the left
lumbar region, but the same description applies to the steps of
the operation on either side. The descending colon rests pos-
teriorly on the anterior surface of the quadratus lnomborum,
at its inferior external angle; from this it is separated by
transversalis fascia, and the anterior layer of the transversalis
aponeurosis. Above this it rests on the undivided transversalis
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aponeurosis and the transversalis fascia, It then gets on to
the anterior surface of the lower end of the kidney. The gut
is usually opened between the points where it lies on the kidney
and on the guadratus lumborum. It is covered on its an-
terior and lateral aspects by peritoneum.

Steps of the Operation.

1. Place the patient on the right side, supporting the abdomen
with a pillow, if necessary. You may then mark on the skin
a line which will extend vertically upwards from a point
midway between the anterior and posterior superior spines
of the ilinm to the margin of the thorax. This line is
said, by some authors, to touch the point of the twelfth
rib; but the rib touched differs according to the length of
the lower two ribs, and this varies enormously in different
cases. I have referred to these variations elsewhere.!

2. Now make an incision, three inches long, whose direction is
forwards and downwards, and whose centre corresponds
to a point in the vertical line midway between the crest of
the ilium and the margin of the chest. You divide skin and
superficial fascia. In this fascia are divided cutaneous
filaments of the posterior division of the last dorsal and
first lnmbar nerves, with accompanying arterial branches,
and branches of the posterior divisions of the lateral
cutaneous branches of the tenth and eleventh intercostal
nerves and arteries.

3. Cut through the deep fascia, which is now exposed, and
you see the latissimus dorsi in the posterior part of the in-
cision, and the external abdominal oblique in the anterior.

4. Divide the latissimus dorsi where exposed, and you see a

1 Guy’s Hospital Reports, vol. xxvii.,, “Cervical and Bicipital Ribs in
Man.”
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further portion of the external oblique beneath it. Behind
its free margin you see the lumbar aponeurosis, and, if
well developed, a portion of the serratus posticus inferior.

9. Cut through the external abdominal oblique within the
limits of the incision, and expose the internal abdominal
oblique, the direction of whose fibres is upwards and for-
wards. Behind it a further portion of lumbar aponeurosis
is exposed.

6. Divide the internal oblique and expose the transversalis
muscle and undivided aponeurosis, which you now see to
be continuous with the lambar aponeurosis.

In a large number of cases the undivided transversalis
aponeurosis is now seen to give off the lumbar aponeurosis
at this point, but if the last rib is longer than usunal, the
quadratus is consequently broader, and at this level it has
not yet passed under cover of the erector spins. If so,
you will then see the transversalis aponeurosis giving off
the layer of aponeurosis which passes behind the quad-
ratus lumborum, and that again giving off the lumbar
APONEeurosis,

Anatomists do not appear to notice this fact sufficiently.
The last dorsal nerve and artery are seen to perforate the
undivided aponeurosis.

7. Divide the undivided transversalis aponeurosis, and in those
cases in which the quadratus is broad, also the layer of the
aponeurosis which covers its posterior surface; you expose
transversalis fascia, and the quadratus lumborum should
it project here beyond the erector spine.

8. Divide the transversalis aponeurosis and expose subperi-
toneal fat and the outer aspect of the colon usually un-
covered by peritoneum in the interval between the ounter
border of the quadratus and the kidney. This last viscus
will be seen or felt in the wound. See Fig. 4.
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In some cases much diffienlty is experienced in getting
hold of the colon, and some surgeons have distended the
rectum with air or fluid to facilitate matters.

9. The gut having been brought to the surface can now be
opened by transfixing it by two or more sutures, opening
the gut, dividing the ligatures in it, and tying them to the
margins of the skin wound. For some time at Guy’s
Hospital the gut has been treated in much the same way
as the stomach is in gastrostomy, namely, the operation
is performed antiseptically, and the gut fastened in the
wound by small clamps. These are retained in position
long enough to allow of adhesions forming and of a partial
healing of the wound. An opening is then made into it.

LumBar CoLECTOMY.

In this operation the stricture or growth is removed through
the incision in the loin made for colotomy. The edges of the
divided gut may be sutured to the margins of the skin
incision or to one another. Mr. Bryant first performed this
operation successfully.

STRANGULATED INGUINAL HERNIA.

HEerNIOTOMY.

Steps of the Operation.

1. The hernial and adjacent skin having been shaved, make
an incision about three inches long downwards and in-
wards over the anterior surface of the tumour at its neck,
and extending about an inch beyond the neck on the
abdominal wall. See Fig. 57.
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You divide skin, superficial fascia consisting of two
layers, the superficial layer being thick and containing a
variable amount of fat, the deeper being thin and mem-
branous and containing no fat. Between these layers, you
divide the superficial external pudiec artery and vein, and
branches of the iliac branch of the ilio-hypogastrie and the
ilio-inguinal nerves. These two layers are blended in the
lower part of the incision to form the dartos.

2. Divide the intercolumnar
fascia where it covers the
hernia in front, and expose
and examine the external
ring. Should the con-
striction be situated at
this point, it should be
divided; otherwise the
margins of the ring should
not be cut.

3. Cut through the cremaster
muscle, with filaments of
the cremasteric branch of |
the deep epigastric artery
and of the genital branch Fig. 57 shows the lines of incisions
of the genitn-crura.] nerve, for femoral and inguinal hernize,

and the subjacent inter-
columnar fascia. Then divide the subperitoneal fat and
expose the sac of the hernia.

4, Now introduce your finger between the sacand the ring into
the canal, and feel if thereis any structure compressing the
neck of the sac. If so, pass a grooved hernia director be-
neath it and divide it, cutting directly npwards. Having
done this, carefully compress the sac, and if possible reduce
its contents. Should they not pass back, after having ap-

R
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parently divided all constricting bands, open the sac. You
do this by pinching it up between your finger and thumb,
making sure that you include none of the contents, and
make an opening in it large enough to allow the passage of
a director. Then pass the director beneath the sae, and
make an incision sufficiently long to enable you to intro-
duce your finger. Some serum may escape on opening
the sac, but this is not always the case. Should the strie-
ture have been very tight and the gut be gangrenous or
partly so, this fluid may be very offensive.

5, Pass your finger along the anterior surface of the gut

towards the neck of the sac, and having carefully defined
its margin, introduce a hernia knife along your finger or
along a director resting on it, and divide the constricting
neck of the sac in an upward direction. Make the incision
long enough to allow of the tip of your finger being passed
into the abdominal cavity. Now reduce the gut. Should
there be a large amount of omentum in the hernia, it may
be ligatured with carbolized silk, divided below the liga-
ture, and the stump returned into the abdominal cavity.
The sac, if small, may be dissected from the cord and
removed, its upper extremity being firmly enclosed in a
silk ligature, but if 4he sac is very large, it is advisable to
separate the neck from the cord, and surround it with a
tight ligature.

Some surgeons attempt to bring together the pillars of
the external ring with wire or gut sutures.

STRANGULATED FEMORAL HERNIA.

HerN1OTOMY.
Steps of the Operation.

1. Define the position of the spine of the pubes. If the hernia
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is above this point it is inguinal ; if below, crural. Define
also Poupart’s ligament.

2. Make an incision, two or three inches long, over the pubic
side of the neck of the tumour, so that it extends an inch
above Poupart’s ligament. This you may do by cutting
down on the tumour, or by pinching up the skin, transfixing
it, and cutting forwards. See Fig. 57.

You cut through skin and superficial fascia, the latter
consisting of two layers. The superficial layer alone is
divided above the level of Poupart’s ligament. It contains
a variable amount of fat. The deep layer is thin and
membranous, and attached to Poupart’s ligament. Be-
tween or beneath the layers are divided the superficial,
and occasionally the deep external pudic arteries and
veins, lymphatics from the penis when they pass to
the superficial femoral glands, and branches of the ilio-
hypogastrie, ilio-inguninal, and erural branch of the genito-
crural nerves.

3. Carefully define Gimbernat’s licament and that "portion
of the iliac fascia which is attached to its anterior
margin.

4. Divide the eribriform fascia, erural sheath, and the sub-
peritoneal fat where it covers the exposed aspect of the
hernia.

Introduce a hernia director, with great care, between the
free margin of Gimbernat’s ligament and the hernial sac,
which is now exposed, and passing a hernia knife along the
groove, make a short incision in a direction npwards, or
upwards and inwards. In doing this you cut the margin
of Gimbernat’s licament, the deep crural arch, and that
portion of the fascia lata which is attached to Gimber-
nat’s ligament. Care should be taken not to make this
ncision too extensive, or the cord itself may be injured.
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The contents of the sac should now be returned by exerting
steady pressure upon it.

5. Should you not be able to return the gut, pick up a portion
of the sac with dissecting forceps, and make a small
opening in it. Introduce a director, and increase the size
of the opening. Pass the hernia director between the
gut and the neck of tha sac, and divide it in a similar
direction.

You may now separate the sac from the adjacent strue-
tures, and tie a ligature around its neck, afterwards re-
moving the greater portion of the sac.

The septum crurale and the crural sheath constitute a single
very thin covering of the hernia which is known as the fascia
propria of the hernia (Astley Cooper). It not unfrequently
bhappens that an aberrant obturator artery descends into the
pelvis at the outer side of the ring, or immediately behind it;
and, in some rare cases, that vessel passes over the ring to its
inner side. An obturator vein has occasionally the same course.

STRANGULATED UmMBILICAL HERNIA.

HerNtoToMyY.

Steps of the Operation.

1. Make an incision in the median line, commencing about
two inches above the neck of the sac, and extending on to
the sac as far as may be thonght necessary. Great care
should be taken not to cut through both the thin skin and
closely adherent sac of the hernia in the same incision,

2. Clear the neck of the hernia above, and divide the fibrous
tissues bounding the orifice above in an upward direction.

3. If you cannot then return the contents of the sac, make a
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small incision into its upper part, and carefully divide its
neck in the same direction as the last.

Mr. Clement Lucas recently read a paper before the Clinical
Society, in which he urged the great advantages of removing
the whole sac, and bringing the edges of the ring into appo-
sition by sutures, care being taken to oppose the peritoneal
margins.

A difficulty in retaining the viscera in the abdomen, and
consequently in bringing together the edges of the ring, is
occasionally experienced. The feeling of the meeting was

strongly in favour of the operation proposed by Mr. Clement
Lucas.

RapicarL Cure or HERNIA.

The operations for the radical cure of femoral, inguinal, and
umbilical hernise, have practically been given in the descrip-
tions of the several operations for the relief of strangulation.
There are many modifications of each operation, but the main
object of each is to occlude the neck of the sac as high up and
as completely as possible.

LirTrE's OPERATION.

Steps of the Operation.

1. The child is placed on the back. Make an incision in the
left groin about two or two and a half inches long, extend-
ing from a point midway between the umbilicus and anterior
superior spine downwards and slightly inwards towards
Poupart’s ligament, avoiding the position of the deep epi-
gastric artery. You cut through in order skin, superficial
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fascia, with cutaneous branches of the eleventh dorsal nerve,
and of the superficial external circumflex artery and vein;
deep fascia, external oblique, internal oblique, and trans-
versalis muscle ; between the two last-mentioned museles,
branches of the last dorsal, ilo-hypogastric, and ilio-in-
guinal nerves, and of the ascending branch of the deep
circumflex iliac artery; beneath the transversalis muscle,
transversalis fascia, subperitoneal fat, and peritonenm.

2. Draw the sigmoid flexure forwards, and carefully attach it

to the margins of the opening, so that peritoneal surfaces
are everywhere in exact apposition. Open the gut, and
attach the edges of the opening to the margin of the wound.

If the operation be performed for chronie obstruction,
an interval may elapse between the first portion of the
operation and the opening of the gut.

This operation was originally proposed for imperforate
anus, but may be applied to any form of internal strangu-
lation or obstruction dependent on mischief confined to the
small intestine. In that case you open the small intestine
where it is dilated above the obstruction.

OPERATION FOR INTERNAL STRANGULATION
BY BaAnp, Erc.

Steps of the Operation.

1. Make a median incision between the umbilicus and sym-

physis long enough to admit the hand, dividing skin, super-
ficial and deep fascie, the conjoined aponeurosis of the
oblique muscles, the transversalis, the pyramidalis if
the incision extends far enough downwards, transversalis
fascia, subperitoneal fat, and, after higaturing every bleed-
ing point, cutting through the peritoneum.
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2. While you prevent the escape of the intestines, introduce
your right hand into the abdominal cavity and examine
the condition of the ceeum. Should it be distended, you
know that the obstruction is situated in the great gut,
where you can easily find it. Should the ceecum be empty,
you must look for the seat of strangulation in the small
intestine. This you do by feeling in the pelvis for the
gut, which is contracted and empty beyond the seat of
obstruction. Having found it, withdraw it from the ab-
dominal cavity, and examine its mesentery to determine
its direction. Trace the contracted gut upwards till you
reach the stricture. -

2. Liberate the strangulated gut by dividing the constricting
band, diverticulum or vermiform appendix, in the last
two instances bringing the peritoneal coats of the divided
gut into exact apposition by the suture used in Fig. 59.
You may be much assisted in doing this by aspirating the
gut distended above the obstruction, nsing a very fine
needle. If you think the strangulated gut will recover
leave it in the abdomen, but if not thereare two courses open
to you; you may remove the gangrenous loop, and suture to-
gether the edges of the divided intestine, or you may remove
the loop, and attach the edges of the divided gnt to the
wounnd in the abdominal wall, and by means of an operation
at a later date, yon may render the gut continuous. The
last course is the one now almost universally approved of.

3. Having decided as to the exact extent of gnt you mean to
remove, you withdraw it well out of the abdomen and
place clean sponges between the margins of the wound, in
order to prevent contamination of the peritoneal cavity.
Place clamps on the gut beyond the points of intended
section, and divide the bowel, taking the greatest care that
none of 1ts contents enter the peritoneal cavity.
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4. Remove the portion of mesentery connected with the gut
excised, cutting it in the form of a triangle whose base
corresponds to the gut. Ligature every vessel, and suture
together the edges of the incisions in the mesentery. .

5. Take the clamp off the distal extremity of the gut, which is
probably quite empty, and connect its margin to the skin by
many sutures. Then take the clamp off the proximal ex-
tremity of the gut, taking the greatest care that the con-
tents do not escape, and attach it in a similar margin to the
abdominal incision. You may now plug it with sponge.

6. Bring together the margins of the incision in the abdominal
wall, accurately opposing its peritoneal lining.

Should there be much peritoneal effusion, it is advisable
to wash out the peritoneal cavity with a dilute solution of
corrosive sublimate, and leave in a drainage tube.

In the case of a wvolvulus of the sigmoid flexure, you may
perform left lumbar colotomy, or as Mr. Treves suggests,’
you may open the abdomen, puncture the distended gut,
and attempt to reduce it. Should this fail, open the
summit of the flexure, unfold the volvulus, and attach the
opening in the gut to the margins of the abdominal incision.
You may by a subsequent operation render the calibre of
the gut continuous. '

ABDOMINAL SECTION FOR ACUTE INTUSSUSCEPTION.

1. In operating on a case of acufe intussusception, yon proceed
in a similar manner, and introducing the hand into the
abdominal cavity, you find and expose the intussusception.

2. Grasp the mass firmly with your left hand, exerting pressure
on it, while at the same time you make gentle traction

1 <« British Medical Journal,” Aug, 29, 1885,
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upon the entering gut. Should you succeed in reducing
the intussusception, you leave it in the abdomen, if you
think it will live satisfactorily. Otherwise you remove the
portion of bowel involved together with its mesentery,
and attach the cut ends to the abdominal incision in pre-
cisely the same manner as in the operation just described.

RESECTION OoF THE INTESTINE.

As before deseribed, you may render the ends of the excised
loop continuous by suturing them together at once, using

Fig. 58 shows the manner in which the sutures are passed through the two
outer walls of the intestine and duodenum. The same form of suture is
used to connect the divided ends of the intestine,

the suture shown in Fig. 58 alone, or by first attaching the
edges of the mucous membrane, and subsequently bringing
the peritoneal surfaces into apposition by means of that
suture. Itis usnally called the Lembert suture. Or you may
cut down on a feecal fistula, having previously cleared the
gut for some distance from the fistula, and plugged it with
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sponge. You free the two ends of the gut from their
attachment to the abdominal wall, clamp and remove a
portion of each with its mesentery, and bring the edges
together.

To PARALYZE THE SPHINCTER ANI BY FORCIBLE
DirATATION FOR FISSURE.

The patient being under chloroform, introduce the thumbs
gradually into the anus, and separate the two thumbs in
opposite directions. Make further pressure on the sphincters
by applying the thumbs and exerting traction in a direction
at right angles to the first. Then dilate the anus in
various directions. Subsequently introduce two fingers of
each hand and continue the process of dilatation, at the
same time kneading the resisting tissues around the anus,
Place a suppository containing half a grain of morphia in
the rectum.

OPERATIONS FOR Fi1sTULA IN ANO.

The internal opening of fistule is in the large majority of
cases situated in the depression which exists between the ex-
ternal and internal sphincters. See Fig. 59, Nos. 3 to 4.

Mr. Allingham (“ Diseases of the Rectum '’) speaks very
highly of the advantages of the elastic ligature in some cases
of fistula.

They are these :—(1.) There is little or no pain inflicted by
the operation; (2.) The patient can walk about without danger ;
(3.) There is no bleeding, so that in phthisical subjects or in
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deep fistulee it is a most valuable auxiliary to the knife;
(4.) The wound is often very nearly healed when the ligature
cuts its way out, which it does in abont six days.

TREATMENT BY THE KELASTIC
LIGATURE.

Steps of the Operation.

1. Take a piece of solid india-
rubber, so strong that you
cannot break it. Intro-
duceintothe bowel through
the fistula a probe with an
open eye, or Allingham’s
own instrument, and at-
tach the rubber to it.
Draw it through the fis-
tula from within outwards,
and pass both ends through
an oval pewter ring.

2. Pull the ends of the rubber
band as tightly as you can,
and with a strong pair of
forceps close the ring on
the bands.

The objection to the liga-
ture is that another sinus may
open into the one divided, and
will probably prevent its cure.
See Fig. 59, No. 8.

Fig. 59 is a diagram of a transverse
section of the lower parts of the rectum
and anus.

The dark line 1 shows the position
of the internal sphincter, 2 that of the
external sphincter.

The chunnel 3 to 4 represents the
course taken by the common form of
complete fistula, its internal orifice
being placed between the two sphine-
ters.

5 to 6 represents the course raken
by the less common form of complete
fistula, the internal orifice being placed
above the internal sphincter.

8 shows a diverticulum opening be-
low into a complete fistula, and ex-
tending upwards for some distance
outside the rectum.
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Division or THE FistunA BY THE KNIFE.

Steps of the Operation.

1. The patient is placed on his side and his thighs flexed on
the abdomen.

2. Pass the director into the fistula, and then insert your finger
into the rectum. Feel the point of the director with the
finger, and turn it out through the anus.

3. Cut along the groove in the director, dividing skin, a little
mucous membrane, superficial fascia, corrugator cutis ani,
and external sphincter.

If the sinus passes beneath the internal sphincter (see
Fig. 59, No. 5 to 6), first dilate the sphincters, then insert
the director into the fistula and the finger into the rectum. -
An assistant steadies the director, while you introduce a
straight knife along the groove in it, and cut towards the
finger. In doing this you will divide besides the structures
already mentioned, mucouns membrane, submucous tissue,
internal sphincter, longitudinal fibres of rectum, sheath of
recto-vesical fascia, levator ani, and anal fascia. When the
incision is made through the posterior half of the circum-
ference of the bowel, fibres of the recto-coceygeal muscles
are cut throngh. Branches of the inferior and middle
heemorrhoidal vessels are cut through with branches of
the inferior heemorrhoidal and posterior superficial perineal
nerves,

Having laid open the fistula, look for any secondary sinus
opening into the incised channel, and if one is present, lay it
open. Snip off with the scissors any overlapping edges of
skin.

Introduce some carded wool into the bottom of the wound,
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and place a good pad of wool over the wound between the
buttocks, and apply a T bandage.

In the ease of blind internal or external fistulee, you must
first make the fistula complete. In the case of a blind ex-
ternal fistula, you force the end of the director through the
mucous coat of the bowel where it is thinnest, and in blind
internal fistule, you introduce a probe into the internal orifice
of the fistula, and making its extremity project towards the
surface of the ischio-rectal fossa, cut down on the end of the
probe. In operating on women, cut as little as possible,
especially when the sinus is near the perinsum, or you may
get incontinence following the operation.

On one side you may divide both sphincters completely, if
you take care to make the incision at right angles to the fibres
of the muscles.

TrEaATMENT OF H &EZMORRHOIDS BY LIGATURE.

Steps of the Operation.

The patient is placed on the side, and the thighs and knees
are well flexed. Dilate the sphincters, and hook the piles
down one by one with a vulsellum, and with a pair of
strong sharp scissors separate the pile from its connection
with the muscular and submucous tissues upon which it
rests, leaving it connected to the bowel above by an isthmus
of vessels and mucous membrane only. The large vessels
of the pile enter from above. An assistant draws out the
pile, and you tie it, as high up as possible, with a piece of
strong waxed silk ligature; divide the pile below the
ligature, and return the stump within the sphincter.

Apply a pad and a T bandage.
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Mope oF PrucciNng ReEcTUuMm.

To stop hemorrhage from the rectum pass a stout ligature
throngh a cone-shaped sponge, which you moisten and
powder with persulphate of iron. Introduce the sponge
about five inches up the rectum, with the apex of the cone
upwards, leaving the ligatures hanging out of the anus. Fill
the rectum below the sponge with wool powdered with
persulphate of iron. Pull on the ligatures, pushing up the
wool at the same time, and fasten their ends over a pad.
With this plng in the rectum, you are perfectly secure as
regards any risk of hemorrhage. Leave the plug in for a
week or more.

For the main points in the descriptions of operations for
ligaturing fistule, piles, &c., I am indebted to Mr. Allingham’s
work on the rectum.

ReEMmovaL or PiLEs BY THE Crnamr AND CAUTERY.

Steps of the Operation.

Each pile is drawn down by vulsellum forceps, and held by
an assistant. The clamp is applied to its base, and is
screwed up. The pile is then cut off, and the cut surface is
wiped, and seared with the cautery. Then relax the clamp,
making sure that all bleeding has stopped before the
stump is returned into the abdomen.
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SEctioN XV.—OPERATIONS ON THE (FENITO-

Urinary TracT.

PerINEAL SecTioN. Cock’s OPERATION.

Steps of the Operation.

. Place the patient in the lithotomy position, taking care
that the pelvis and body are in a straight line.

. With the left index-finger introduced into the rectum
carefully define the position of the prostate and its apex.
Retain the extremity of the index-finger in contact with
the apex of the prostate.

. Take a broad, sharp-pointed, double-edged knife, which is
specially shaped and ground for the purpose, enter it in
the median line of the peringum, and pass it steadily on
till you reach the apex of the prostate, when the point can
be distinctly felt by the finger in the rectum.

. Now advance the point of the knife obliquely to the right
or left, and you enter the membranous urethra, which is
usually much dilated.

. Withdraw the knife, still retaining the finger in the rectum.
Pass a probe-pointed director along the wound, and, guided
by the finger in the rectum, pass it into the urethra and
bladder.
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6. Pass a canula, or catheter, along the groove in the director
into the bladder, and tie it in position with tapes.

Perineal section is sometimes performed when an instrn-
ment cannot be passed through the stricture, and especially in
cases of extravasation of urine. It is a much more difficult
operation to perform than Syme's. For the pathology of this
condition, I would refer to a paper in the Guy’s Hospital
Reports, vol. xxviii.,, “The Pathology of Extravasation of
Urine.” The structures cut through in this operation are
skin, superficial fascia, external sphincter, possibly portions
of the accelerator urine and transversus perinei, with a little
of the deep layer of superficial fascia covering them in. The
anal fascia and the levator prostate may or may not be incised,
the prostatic mrethra being frequently perforated instead of
the membranous urethra. The anterior, usnally also the pos-
terior layers of the triangular ligament, and the deep transverse
and constrictor nrethrae muscles are cut through.

The difficulty sometimes experienced in this operation is
due to the deflection of the nrethra from the middle line, due
to injury or prolonged suppuration about it.

ExXTERNAL URETHROTOMY, OR SYME’S OPERATION.

Steps of the Operation.

1. Place the patient in the lithotomy position. Pass a Syme’s
staff throngh the stricture till the thick portion of the
staff rests upon the stricture. (The upper portion of
Syme’s staff 1s large, while the part that passes through
the stricture is very narrow, and grooved along its con-
vexity.) Give the staff into the hands of an assistant, who
holds it in position.

2, Make a median incision on to the lower extremity of the
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large part of the staff (this point is usunally called its
shoulder), enter the point of the knife in the groove, and,
cutting along the groove, lay open the whole length of the
strictured portion of the urethra.

4. Introduce a probe-pointed director along the staff into the
bladder. Then pass a large-sized catheter through the
penile urethra, and guide its extremity along the groove
in the director into the bladder.

In making this incision you divide skin, superficial fascia,
with branches of the three long scrotal nerves and of the
superficial and transverse perineal arteries, the deep layer
of superficial fascia, the external sphincter, the accelerator
urin@ and the subjacent bulb, possibly the anterior and
even the posterior layers of the triangular ligament with
the deep transverse and constrictor urethree muscles and
the anal fascia, with a portion of the levator ani. The
structures cut through will vary considerably with the
seat of the stricture.

NEPHROTOMY, NEPHROLITHOTOMY, AND
NEPHRORAPHY.

In nephrotomy or nephrolithotomy the kidney may be exposed
by the same upper oblique incision used in nephrectomy.

In nephrotomy, where there is usually a large bulging bag
of fluid or pus, it is not necessary to make the incision so near
the last rib. :

In nephrolithotomy, the kidney being exposed, the index
finger is passed between its anterior surface and the peritonenm
covering it. You can then press the kidney inwards and
backwards on to the psoas muscle, and detect the presence of

s
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a stone in its substance. You may also puncture the kidney
substance freely with a needle. Should you find a stone, you
make a small opening in the cortex over the stone by means
of a narrow-bladed knife, and then dilate this opening by tearing
through the kidney substance with dressing forceps or the
finger. The hsmorrhage that ensues is controlled by tempo-
rary pressure. After the removal of the stone the wound in
the loin is closed and a drainage tube inserted.

N EPHRORAPHY.

A similar oblique incision is made and the movable kidney
exposed. A catgut suture is passed through the capsule of
the kidney and the margin of the wound, and by this means
this viscus is retained in its position against the abdominal
wall. This operation is not applicable to cases of floating
kidney which have a complete peritoneal covering and
mesentery,

L.ITHOTOMY.

Steps of the Operation.

1. The patient is supported by assistants in the ordinary.
: lithotomy position, the knees and thighs being well flexed
and the latter abducted. The buttock is brought well
forward to the edge of the table. The bowels should have
been cleared beforehand by a large enema of warm water,
so as to diminish the risk of injury to the rectum. It is
also well to have a few ounces of urine in the bladder.
If necessary, the peringeum should be shaved. Introduce
a curved staff with a good broad lateral groove. An
assistant holds it firmly so that the handle is perpendicular
and strictly in the middle line, and the curve resting
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against the lower border of the symphisis. He also draws
up the scrotum out of the way.

Define the position of the tuber ischii with the
finger.

2. Use a knife with a straight back and a blade about three
inches long. Fixing the skin in front of the point of
commencement of the incision with the fingers of your left
hand, introduce the point of the knife one-third of an inch
to the left of the raphé and an inch and a half in front of
the anus in theadult, carry the blade downwards and slightly
outwards for two and a half to three inches in a direction
midway between the tuber ischii and anus, but inclining a
little nearer to the latter. The knife should sink into the
interval between the bulb and anus on one side and the
ramus of the ischinm on the outer side, and the incision
should also be deeper in front than behind.

The structures you avoid in making this incision are the
bulb and artery to the bulb in front, the rectum posteriorly
and internally, and the pudic artery where it lies in the
sheath of obturator fascia externally.

In making this incision you divide skin, superficial
fagcia, fibres of the external sphincter, deep layer of
superficial fascia, beneath it the accelerator uringe, the
transversus perinel, the anterior and posterior layers of the
triangular ligament, and the posterior margin of the deep
transversus perinei muscle between these layers. A portion
of the levator ani and the anal fascia may also be divided
in this inecision.

In the superficial fascia branches of the inferior haeemor-
rhoidal and of the posterior superficial perineal nerves are
cut through, and with the former, branches of the corre-
sponding artery and vein.

In or beneath the transversus perinei may be divided
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the anterior smperficial perineal nerve, and the superficial
perineal artery with its transverse perineal branch.

3. Introduce the index finger of the left hand into the wound
and feel for the groove in the staff, where it lies in the
membranous urethra just in front of the apex of the
prostate. Having found it, introduce the knife into the
wound, and get its point into the groove. Now hold the
knife so that it makes an acute angle with the horizontal,
push the blade on into the bladder. The depth of the
incision into the prostate depends on the angle which the
knife makes with the horizontal. In making this incision
you divide a further portion of the deep transversus perinei,
the posterior part of the constrictor urethree, more of the
posterior layer of the triangular ligament, the prostate
with a portion of its capsule.

4. Withdraw the knife and introduce the left index finger
along the staff, through the prostate, into the bladder.

5. The staff is withdrawn by the assistant. Introduce the
blades of a pair of long straight forceps along the palmar

~ surface of the finger till they are within the bladder.

6. Open the blades, and as the urine flows out, close them,
when the stone will be found between them.

You may now experience considerable difficulty in
removing the stone, but do it slowly, giving the blades a
slight lateral motion as you apply gentle traction. By this
means you will probably succeed in dilating sufficiently
the opening in the prostate.

Should the stone not be caught at once by the blades, it
should be searched for by using the forceps as a sound,
and when 1t is felt, it should be got between the blades by
a little careful manipulation.

After removing the stone, the bladder should be ex-
amined with a small sound, to see if a second is present.
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(In describing this operation I have endeavoured to follow,
as closely as possible, the directions given by Sir Henry
Thompson.)

In Aston Key’s operation the straight staff is held by an
assistant with the handle inclined a little towards the operator.
The same external incision is made as in the last operation,
the point of the knife (whose back is not straight, but slightly
rounded at the extremity) is made to enter the median groove.
You then take the director in your left hand, still keeping the
point in the groove, and lower it till the sound makes an angle
with the horizon of about 30°. With a simultaneous move-
ment of both hands the groove in the director and the edge of
the knife are turned obliquely towards the patient’s left side.
Now carry the knife slowly along the groove.

You then proceed as in the last operation.

Excision oF VEINS IN VARICOCELE.

Steps of the Operation.

1. The scrotum and groin having been previously shaved and
the skin thoroughly cleansed, make an incision about an
inch and a half or two inches long over the varicose veins,
commencing above at a point about half an inch below the
external ring. You divide in this incision skin, dartos,
branches of the ilio-lingninal nerve and of the superficial
external pudic arteries.

2. Cut through intercolumnar fasecia, cremaster muscle with
small branches of the cremasteric branch of the deep epi-
gastric artery and of the genital branch of the genito-crural
nerve, and transversalis fascia enclosing the structures
forming the cord.

3. You now see the bulging spermatic veins lying with the
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other structures forming the cord in loose areolar tissue,
which is continnous above with subperitoneal fat. Taking
care to disturb as little as possible the areolar tissue and
vessels immediately about the vas deferens, separate the
varicose veins from it, and pass a double gut ligature around
them at the npper extremity of the wound, and again at
the lower extremity, removing the intervening two inches
of varicocele.
4. Cut the gut ligatures short, and bring the scrotal margins
into exact apposition.
This operation was devised by Mr. Howse, and described by
him in a paper in the Guy’s Hospital Reports, 1877, vol. xiii.,
p. 468.
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SECTION X VI.—OPERATIONS ON THE BRAIN AND

- NERVES.

To ExrosE ANY oF THE MOTOR AREAS OF THE

Braix.

Steps of the Operation.

1. The scalp should be shaved a day or two previous to the
operation, and thoronghly cleansed by strong antiseptic
lotions.

Define the position of the fissure of Rolando. This has
been already described in the operation for ligature of the
anterior branch of the middle meningeal artery, to which
description I would refer the reader. A line parallel to this
fissure, and situated about an inch and a half in front of it,
will serve as the anterior boundary of the ascending frontal
convolution, the posterior portion of the transverse frontal
convolutions which form the motor areas in front of the
fissure of Rolando, and one parallel to it, and situated an
inch and a half behind the fissure of Rolando, will form
the posterior boundary of the ascending parietal convolu-
tion and of the portions of the superior and inferior parietal
lobes which form motor areas behind the fissure of Rolando.
I would advise the reader to make himself very familiar with
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the relative position of the fissures, bones, and sutures in Fig.

Fig. 60 (after Thane) represents a diagram of the skull and shows the re«
lations borne by the principal fissures of the brain to the sutures in the skull,
The Fissure of Rolando is indicated by the dotted line which runs behind the
coronal suture. Its upper part is distant two inches from the upper part of
the suture, and its lower part one inch from the lower part of the suture,

The Parieto-occipital fissure is seen as a dotted line just above the lambdoid
suture. :

The Sylvian fissure is also seen, its horizontal limb anteriorly correspond-
ing to the anterior portion of the squamo-parietal suture and posteriorly
ending beneath the parietal eminence.

Since the longitudinal surface measurement of the frontal bone from the
root of the nose to the coronal suture varies but slightly in skulls of different
size, being about five inches in subjects with large heads, it will be found
that the fissure of Rolando, and consequently the ascending frontal and
parietal convolutions, are separated from the coronal suture by a greater
interval than that already given as the average distance. The parieto-
occipital fissure lies just above the lambdoid suture.

60, and with Fig. 61, in which are shown the several areas.
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Fig. 61 is a diagram indicating the centres in the cortex of the cerebrum.
(After Ferrier.)

(1.) Advance of the opposite leg, as in walking.

(2) (3) (4.) Complex movements of the opposite leg and arm, as in swim-
ming.

(a) (b) (¢) (d.) Individual and combined movements of the fingers and
wrist of the opposite hand. Prehensile movements,

(5.) Extension forward of the opposite arm and hand.

(6.) Supination and flexion of opposite forearm.

(7.) Retraction and elevation of the opposite angle of the mouth by means
of the zygomatic muscles.

(8.) Elevation of the al: and upper lip with depression of the lower lip on
the opposite side.

(9) (10.) Opening of the mouth with (9) protrusion and (10) retraction of
the tongue ; region of aphasia, bilateral action.

(11.) Retraction of the opposite angle of the mouth, the head turned
slightly to one side,

(12.) The eyes open widely, the pupils dilate, and the head and eyes turn
towards the opposite side,

(13) (13°.) The eyes move towards the opposite side with an upward (13)
or downward (13") direction. The pupils generally contracted. The centre
of vision.

(14.) Pricking of the opposite ear, the head and eyes turn to the opposite
side, the pupils dilate largely. Centre of hearing,

The centres of taste and smell are situated in the extremity of the
temporo-sphenoidal lobe, and that of touch in the gyrus uncinatus and
hippocampus major.
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2. Having satisfied yourself as to the position of the area,

=1

make a crucial incision through skin, superficial fascia,
aponeurosis of the occipito-frontalis, areolar tissue, and
periosteum, in the case of the motor areas dividing branches
of the temporal artery and vein and branches of the auri-
culo-temporal, frontal, and great occipital nerves.

Remove a good-sized disc of bone, or if necessary several
discs, and expose dura mater. (In this case I will suppose
that the tumour affects the cortex alone, and has not
involved the dura mater and bone.) In cutting the bone
you may divide small diploic veins, and, if the section is
made low down, branches of the middle meningeal artery,
enclosed in canals or grooves in the bone.

Cut through the dura mater and ligature any small menin-
geal branches that may be divided.

. Divide the visceral layer of arachnoid now exposed, and

you see the pia mater covering the convolutions and dip-
ping into the fissures.

The portion of brain may now be removed with the knife,
or cautery.

. Bring the edges of the dura mater and skin together with

out sutures, inserting small drains.

STRETCHING OF, OR ExcIsioN oF A PorTION OF

THE LINGUAL GUSTATORY NERVE.

The best and easiest operation is that devised and performed

by Mr. Clement Lucas.

1L

Steps of the Operation.
The mouth being kept open by a gag, pass a stout silk
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suture through the tip of the tongue to one side of the
septum, by means of which you draw the organ out of
the mouth, and to the side opposite to that on which you
intend to divide the nerve.

You now see the lingnal gustatory standing out as a firm

band beneath the muncous membrane, and passing forwards

and inwards from the point of origin of the superior con-

strictor from the jaw to the side of the tongue. Pass a

sharp-pointed hook under the nerve so as to fix 1t.

3. Divide the mucous membrane over the nerve for about half
an inch, so that you can see it readily, and then pass an
aneurism needle beneath the mnerve, and withdraw the
sharp hook. The nerve may now be easily stretched, or a
portion of it may be removed.

bo

Moorg’'s MeTHOD 0OF DI1vibiNng THE LINGUAL
NERVE.

Steps of the Operation.

1. A gag is fastened in the mouth and the tongue is pulled
upwards, forwards, and to the opposite side.

2. Make an incision with a curved bistoury in a line from the
last molar tooth to the angle of the jaw, dividing mucous
membrane, beneath it a few fibres of the superior con-
strictor, and the anterior margin of the internal pterygoid,
with twigs of the tonsillar artery. Should the nerve
not have been divided by this incision, it can be felt
by the finger beneath the margin of the alveolus, where
it can be divided with the small artery accompanying it.
An incision down to the bone in the line given, and about
three-quarters of an inch long, must divide the nerve.



268 HANDBOOK OF

OPERATION FOR STRETCHING GREAT SCIATIC
NERVE.

Steps of the Operation.

. Define the lower border of the gluteus maximus, and the

tendons of the biceps, semitendinosus, and semimembra-
nosus.

Make a vertical incision about three and a half inches
long, along the outer border of these tendons, dividing
skin and superficial fascia, containing branches of the
small sciatic nerve.

. Cut through deep fascia, dividing further branches of the

small sciatic nerve, but if possible avoiding its main
trunk.

Raise the outer margin of the biceps and you feel the great
sciatic nerve, lying just beneath it, and on exposing the
nerve you may see the comes nervi ischiadici with it.
Branches of the sciatic and perforating arteries will be
divided in doing this.

As much traction can now be made on the nerve as is
thonght advisable. Some surgeons apply enough force to
it to raise the limb from the table. This amount may
perhaps be a little excessive.
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SectioN X VII.—OPERATIONS ON THE EYE.

SCLEROTOMY.

Steps of the Operation.

1. A pair of stop retractors are introduced between the eyelids.
The pupil has been previously contracted by the use of
eserine. Fix the eyeball with forceps or with the fixation
hook. Enter the point of a Graefe’s knife in the sclerotic
just outside the corneal margin, with its edge directed
upwards, about the level of the junction of the middle with
the upper third of the iris.

2. Pass the blade of the knife across the front of the iris,
causing it to emerge at a point exactly opposite to that at
which it entered.

3. Cut upwards with a slight sawing movement, carefully
avoiding any displacement of the iris. Continue this
incision till the length of each lateral incision equals that
of the intervening undivided cornea.

Some operators, as Mr. Bader, continune this section still
higher, leaving only a bridge of conjunctiva and subconjunc-
tival tissue. This operation leaves a bulging mass beneath
the npper lid.

Should any portion of the iris prolapse during the per-
formance of this operation it should be excised.
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OPERATION OF IRIDECTOMY.

Steps of the Operation.

1. Introduce and fix a stop speculum. Fix the globe of the
eye as in cataract operations by a fixation hook (see
operation for extraction of hard cataract). Enter the
point of an angular iridectomy knife in the outer margin
of the cornea, if you only desire to remove the pupillary
margin of the iris, as for wismal purposes, but in the
anterior portion of the sclerotic if a larger portion is
to be removed, as in iridectomy for glancoma.

As soon as the point of the knife enters the anterior
chamber, direct the handle so that the blade passes on
parallel to the anterior surface of the iris. Remove the
knife when you consider you have made a sufficiently large
incision.

2. An assistant now holds the eye in position with the fixation
hook. Pass the closed blades of a pair of Liebreich’s
forceps into the anterior chamber, and allowing them to
rest on the front of the iris, open the blades, grasping
the iris which passes between them, and then close them.
The margin and anterior surface of the iris will be caught
between their edges.

3. Withdraw the forceps with this portion of the iris and cut
it off with scissors. Replace in the anterior chamber by
means of a curette any portion of the iris that may be left
between the edges of the wound.

When yon perform iridectomy for the purpose of vision you
do so at the lower or lower and inner portion of the iris, but
for glancoma 1t is better to remove the upper portion of the
iris, as the npper lid then helps to hide the deformity.
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9.

ExtrAacTIiON OF LENS FOR HARD CATARACT.

Steps of the Operation.

. Stand behind the patient. Introduce the blades of a stop

speculum between the eyelids. By means of a double
hook or a pair of fine forceps fix the eye by getting a firm
hold of the conjunctiva and subconjunctival tissue near
the margin of the cornea opposite to that at which you
intend to enter the knife, and below the level of 1ts centre.

. Enter the point of a Graefe’s knife with its edge upwards

at the level of the junction of the upper with the middle
third of the cornea through or behind its outer margin,
and direct the point of the knife obliquely forward and
mward till it enters the anterior chamber of the eye. Pass
the knife across the front of the iris and cause its point to
emerge at a point opposite to the point of entry.

. By a series of slight sawing movements cut upwards till

the corneal margin is reached.

. Perform iridectomy at the upper and inner portion of the

iris.

This 1s sometimes performed some weeks previous to the
operation.
Again fixing the eye, being very careful to avoid any
pressure on the globe of the eye, either by means of the
stop speeulum or by the forceps, introduce the pricker
between the edges of the wound with its surface flat.
Rotate the instrument so that its point is directed back-
wards, and carefully draw it across the lens capsule in
different directions, so as to allow plenty of room for the
subsequent escape of the lens.
Carefully press with a curette upon the sclerotic below the
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cornea, directing the upper margin of the lens through the
incision in the cornea, and finally causing it to escape
completely.

Any remains of the lens matter may also be forced out by
the same gentle pressure. |

In making the incision the knife passes through con-
junctiva, a scanty layer of subconjunctival tissue, the
selerotic and cornea, through or near the canal of Schlemm,
a portion of the ciliary muscle, the ligamentum pectinatum
iridis, the spaces of Fontana, and the layer of cells con-
tinuous with Descemet’s membrane.

A number of nerves to the cornea are also divided.

NEEDLE OPERATION FOR CATARACT.

Steps of the Operation.
1. The pupil has been fully dilated with atropine.
Introduce a stop speculum between the lids.

2. Fix the eyeball, as in the preceding operation, and pass a
cataract needle through the cornea, directing its point
towards the centre of the pupil. The needle should punc-
ture the cornea about three millimeters from its margin.

3. With the point of the needle, tear throngh the capsule, and
break np by means of it the anterior portion of the lens.
In doing so, you must be careful to avoid injflring the
posterior portion of the lens capsule. Remove the needle.
This operation is repeated after an interval of some
months.
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Anatomy of palate, 210,
Amputation of—
Arm, Flap method, 54,
., Circular method, 57,
Breast, 128,
Elbow, Flap method, 59.
»  Circular method, 62,
Finger, at metacarpo-phalan-
geal articulation :
- Oval method, 76.
o Flap method, 77.
Finger, at inter-phalangeal axr-
ticulation :
o Flap method, 64.
- Circular method, 67,
Foot, Chopart’s amputation,
33,
»» Hey's amputation, 44.
.»»  Lisfranc’s amputation, 39.
Forearm, Flap method, 64.
-+ Cirenlar method, 67.
Great toe at tarso-metatarsal
articulation :
5, Oval method, 44.
», Flap method, 46,
Hip, Furneaux Jordan’s me-
thod, 7.
,»  Lister’s modifications of
Furneaux Jordan’s method,
1,
vy Anterior flap, 8.
»»  Lateral flaps, 11.

Amputation of—
Knee, Carden’s method, 17.
»»  Lister’s modification of
Carden’s method, 21,
s»»  Anterior flap, 24,
»  FPosterior flap, 22,
»»  Lateral flaps, 25.
Leg. Lister’s flap method, 25.
»» Teale’s method, 29,
» Syme’s amputation, 31.
5y Pirogoff’s amputation, 34.
Little toe at tarso-metatarsal
articulation, 47,
Little finger at carpo-metacarpal
articulation, 78.
Metarcarpal bones, four inner,
74.
Penis, Circular method, 141.
;s Flap method, 140,
,» Complete removal, 142.
Shoulder, Oval method, 49,
o Flap method, 51.
Thumb at carpo-metacarpal ar-
ticulation :
., Oval methad, 71,
,»  Flap method, 73.
Thigh, Lister’s Flap method, 12.
ss  Circular method, 15,
Wrist, Flap method, 69.
s  Circular method, 67.
Aspiration in pleurisy or empyae-
ma, 222,
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INDEX,

Breast, amputation of the, 128.

Castration, 138.
Cataract, extraction of hard, 271.
»  mneedle operation for soft,
272
Cleft palate, operative treatment of,
211.

Cock’s operation, 255. ytebe

Colectomy, lumbar, 240,

i abdominal, 246.
Colotomy, lumbar, 237.

5 abdominal, 246.
Costal resection, 223.

Empya=ma, operative treatment of,
2232,
Excision of—
Ankle joint, 108.
Astragalus, 98,
Brain, portion of, 263.
Breast, 128,
Clavicle, 89.
Colon ; lumbar colectomy, 240.
o abdominal colectomy,
246.
Elbow joint, 113.
Eye-ball, 120.
Fibula, 96.
First metatarsal bone, 102,
Hip joint, 104,
Intestine, 249,
Kidney; lumbar nephrectomy ;
Lueas’s method, 130,
H abdominal nephrec-
tomy ; median incision,
133.
i abdominal nephrec-
tomy ; Langenbeck’s me-
thod, 136.
Knee joint, 1086,

Larynx, 127.

Excision of—
Lingual gustatory nerve, 266.
Lower jaw, 87.
Os caleis, 99.
Ovary, 137. ;
Penis, Flap method, 140,
s  Cireular method, 141.
,»  Complete removal, 142,
Pylorus, 231.
Radius, 94.
Rib, 223.
Shoulder, 112.
Scapula, 92,
Superior maxilla, 82.
Testis, 138,
Tongue, Kocher’s method, 121,
# Whitehead’s method,
124,
Varicocele, 261.
Wrist joint, 115,
External strabismus, operation for,
202.
External urethrotomy, 256.
Eye-ball, excision of, 120.

Fistula in ano; division by knife,
250-252.

Fistula in ano ; division by elastic
ligature, 251,

(Gastrostomy, 229.

Genu valgum, operations for—
Ogston’s method, 205.
MacEwen’s method, 206.
Gowan’s method, 208,

Hard palate, anatomy of, 211.

Hare-lip, operations for, 214,

Hzmorrhoids, removal by eclamp
and cautery, 254,

Hzemorrhoids, removal by ligature,
253.
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Herniotomy for strangulated ingui-
nal hernia, 240.

Herniotomy for strangulated femo-
ral hernia, 242,

Herniotomy for strangulated umbi-
lical hernia, 244.

Internal strangulation, operations
for, 246.

Intercostal incision, 223.

Intussusception, operative treatment
of, 248,

Iridectomy, 270,

Jejunostomy, 237.

Kidney, excision of—
Lumbar operation, 130.
Abdominal operation, median
incision, 133.
Abdominal operation, lateral
incision, 136,
Kidney, incision into, 257.
Kocher’s operation for the removal
of the tongue, 121.

Larynx, excision of the, 127.
Laryngotomy, 217.
Ligature of—
Abdominal aorta, 143.
Anterior tibial, middle third,
161.
i Lower third, 163,
Axillary, first portion, 187,
5 Third portion, 189,
Brachial, upper third, 193.
= Lower two thirds,
190,
Common carotid, above omo-
hyoid, 177.
Common earotid, below omo-
hyoid, 174.

Ligature of—
Common femoral, 152,
Common iliac, 144.
Dorsalis pedis, 163.
External carotid, 180,
External iliac, 149,
Facial, 179.
Gluteal, 148.
Inferior thyroid, 171.
Innominate, 164,
Internal carotid, 179.
Internal iliac, 146.
Internal mammary, 169,
Internal pudie, 147.
Lingual, 182.
Middle meningeal, 183.
Oceipital, 179.
Posterior tibial, middle third,
158,
Posterior tibial, lowerthird, 160.
Radial, upper third, 196.
s  Iniddle third, 197.
»,  lower third, 197.
- on wrist, 198,
Sciatic, 147,
Subclavian, first part, 167.
5 third part, 172.
Superior thyroid, 179.
Superficial femoral in Scarpa’s
triangle, 153.
Superficial femoral in Hunter’s
canal, 155,
Superficial palmar arch, 199.
Ulnar, lower half, 195.
Vertebral, 170,
Lisfranc’s amputation, 39.
Lithotomy with the straight staff,
261.
Lithotomy with the curved staff, 258,
Littré’s operation, 245,
Lumbar colotomy, 237.
Lumbar colectomy, 240,
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INDEX,

Lumbar nephrectomy, 130,

MecEwen’s operation for dividing the
femur, 206.
Motor areas of brain, to expose, 263.

Nephrotomy, 257.
Nephrolithotomy, 257.
Nephrectomy, abdominal, 133.
5 lumbar, 130,
Nephroraphy, 257,

Oblique section of curved bones,
Gowan's method of, 208,

(Esophagotomy, 228,

(Esophagostomy, 227,

Ogston’s operation for dividing in-
ternal condyle of femur, 205,

Osteotomy, 205-208.

Ovariotomy, 137,

Perineal section, 255,

Pirogoff’s amputation, 34,
Pleurisy,operative treatment of, 222,
Plugging rectum, 254.
Pylorectomy, 231.

Radical cure of hernia, 245,
Rectum, mode of plugging, 254,
Resection of gut, 249,

Resection of rib, 223.

Sclerotomy, 269.

Soft palate, anatomy of, 210,

Sphincter ani, to paralyze, 250.

Stretching of great sciatic nerve,
268,

otretching of lingual gustatory
nerve, Lucas’s method, 266.
Staphyloraphy, 211.
Syme’s amputation, 31,
Subeutaneous section of —
External rectus, 202,
Femur, McEwen’s method, 206,
i Ogston’s method, 2035,
-z Gowan’s method, 208.
Lingual gustatory nerve :
= Luecas’s method, 266,
5 Moore’s method, 267.
Tendo-Achilles, 205.
Tibialis anticus, 204.
Tibialis posticus, 203.
Sterno-mastoid, 201,

Talipes, operation for, 203.

Testis, removal of, 138.

Tongue, Kocher’s operation for the
removal of, 121,

Tongue, Whitehead’s operation for
the removal of, 124.

Tracheotomy superior, 221,

s inferior, 218.

Transplantation of insertion of ten-
don, 205.

Trephining, operation of, 186.

Urethrotomy, external, 256.

Varicocele, exeision of, 261,
Volvulus, operation for, 246.

Whitehead’s operation for excision
of the tongue, 124,
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