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ON VARILX

—— e —

Mr. PrEsipENT AND GENTLEMEN—The difficulties
which present themselves to one called upon to give
an address upon an occasion like this are of necessity
considerable, not the least being that involved in the
choice of a suitable subject. Tt is my good fortune
In the present instance to have been relieved of
anxiety in this respect by the kindness of your secre-
tary, Dr. Kingdon, who has been good enough to
intimate that some matters relating to varicose veins
might form an acceptable topic. For this help T am
grateful, not merely because it has relieved me of
the responsibility of choosing a subject, but because
1t enables me to deal with a common and, in the
minds of some, I fancy, unimportant surgical com-
plaint to which, if the selection of g subject had
been left altogether in my hands, I fear T should
have had some hesitation in asking the attention of
My present audience. Surgery is now concerned
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2 ON VARIX

with so much that is great in conception and per-
formance that there is a danger of the minor and
more common matters being somewhat neglected,
and, indeed, sometimes of being almost overlooked—
a most unfortunate tendency, particularly from the
educational standpoint. The observations which I
have to make must, I fear, be of the nature of an
epitome only, since the time at my disposal will not
allow of more than that. 1 do not know that I have
anything actually new to bring forward for con-
sideration ; nevertheless, I venture to hope that the
views which I shall express, since they diflfer to some
extent perhaps from those commonly held, may be
at least of suflicient interest to justify the trespass I
am making upon your time. For sufficient reasons
T shall confine myself for the most part to varix of
the lower limbs; I do not propose to weary you with
statistics, but I must claim indulgence when, in
order to make my position clear, I have to refer to

certain elementary details which must be familiar

to all.
Tae CAvsEs oF VARIX

The origin of varicose veins has until compara-
tively recently been generally considered to be some-
thing of a mystery ; speculations as to their causation
have from time to time been made, but nothing very
definite with regard to the cases commonly met with
has been forthcoming.
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In some lectures published in 1889 I arrived at
certain deductions based upon the consideration of a

large number of cases; increased experience during

the past ten years has
led me to form more
positive conclusions than
were quite justifiable at
the time I have men-
tioned. A distinguished
surgeon, lately deceased,
who was himself a suf-
ferer, in the course of
a conversation not long
ago went so far as to
say that he did not
believe that anything
whatever was known
about the origin of
varix, and further that
very little  more was
known concerning its
proper treatment; and
1t must be admitted that
the information obtain-
able from the ordinary

F1e. 1.—Daxcerous REGION OF
Varix. AsvormariTty Type 1:
IxNER Asprcr,

Varix entirely superficial and limited,
connected by  communicating
branches with the long saphena,
which is itself normal. (See page
18.)

sources 1s very meagre. I believe that a little comn-
sideration will show that the causes of the disease
are not so obscure as to be, at all events in the

n 2



4 ON VARIX

majority of cases, insusceptible of explanation. For
practical purposes, so far as their causation is
concerned, varicose veins may be divided into four
classes: (1) those which are congenital; (2) those
due to obstruction of blood-current; (3) those
caused by strain without thrombosis (traumatic);
and (4) those the result of thrombosis.

1. The coNGENITAL casEs form a large percentage
of those usunally met with, and consist of two
varleties : (a) those connected with the subcuta-
neous veins only, and (b) those having a direct and
gross communication with the deep venous trunks.
The second of these varieties is, for reasons presently
to be mentioned, by far the more important. As an
example of the first variety, the local mass of varix
often seen in the calf of the leg may be mentioned,
and of the second kind the convoluted collection of
varicose veins about the inner side of the knee,
which, turning towards the middle of the popliteal
region, ends in a large vessel which joins the deep
vein directly by passing through the normal opening
in the fascia over the popliteal space. A third variety
of congenital varix is that in which the whole
venous apparatus of a limb is over-developed, with
or without corresponding increase in size of the main
artery. Such cases vary in degree from what is
nothing more than a little exaggeration in the size

of the vessels to a morbid condition which may,
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without maccuracy, be termed diffuse nevus. Con-

cenital varix i1s sometimes very extensive.

A patient who occasionally comes to see me at St.
George’s Hospital has the most exaggerated varix of all
the superficial veins of the right side of the body and
right upper and lower extremity with which I have met,
some of the vessels on the chest being of enormous size.
He is now about forty years of age, very strong, and
entirely free, so far as our means of examination allow
one to judge, from any visceral abnormality ; there is a
large varicocele, but there are no piles. The condition,
he is certain, has existed since childhood, and he says
that his father was similarly affected.

The congenital cases are, as a rule, not noticed
until about or after the time of puberty, when a
rapid increase of the abnormality often occurs.

In connection with these congenital cases the
question of the influence of heredity naturally arises.
So far as I can judge, heredity is a considerable factor
(mainly on the father’s side), although I am prepared
to admit that the decision upon this point must be
difficult in a complaint so common. Nevertheless,
when it is possible, as is not infrequently the case, to
trace the same form of varicosity through successive
generations, and in several members of the same
family at the same time, it is difficult to conclude
otherwise than that in a large number of cases at
least heredity is a strong influence.

2. Cases due to OBSTRUCTION OF THE BLOOD-
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CURRENT BY EXTERNAL OR INTERNAL PRESSURE. The
most familiar examples of this type are afforded by
the varix resulting from pressure of the gravid
uterus in successive pregnancies in some women, by
certain forms of piles, and by the varicosity pro-

Fia. 2.—DaxGEROUS REGION
OF VARIX. ABNORMALITY
Tyee 1: OUTER ASPECT.

Showing mass of varix, having
direct communication with
the deep veins. (See page 18.)

duced in the veins at a lower
level by the pressure of
tumours above. In such
cases, if the pressure is suffi-
ciently transient and not too
complete, the whole of the
dilatation may subside per-
manently upon the removal
of the pressure ; if, however,
the tension in the veins Iis
enough to cause the valves
when existing to give way,
or if, as may happen, aseptic
thrombus forms immediately
below the seat of pressure,
permanent varicosity results.
The gradual increase in varix
which occurs after successive

pregnancies is, I believe, to be explained upon one

of these hypotheses, the occurrence of aseptic

thrombus being, in my judgment, more common

‘than is generally thought.
3. Cases caused by smaiN. There is, I believe,
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no doubt that, ewteris paribus, the veins of persons
who when young are subjected to abnormal, and
especially sudden, strain, such as may occur in hard
‘training,’ in gymnastics, particularly the lifting of
heavy weights, or in any violent exercise, as, for
example, heavy football playing, tend to become
varicose more than the veins of persons whose occu-
pations or amusements throw less strain upon the
vascular apparatus. The greater the strain in pro-
portion to the strength of the individual the greater
will be the tendency to the develapment of vari-
cosity.
The most exaggerated varicosity arising in this way
that I have seen was in an enthusiastic football player
in whose ancestors there were no traces whatever of a
similar condition; in his case no sign of the defect showed
itself until a distinet feeling of something having ¢ given
way ’ in the thigh had occurred on two or three different

occasions, after which first mere enlargement and then
tortuosity of the long saphena and its tributaries followed.

After careful observation I have formed the
opinion that the immediate cause of the development
of varicosity in cases of this kind is the giving way
of the vein valves, usually the proximal pair, which
under conditions of great general tension naturally
have to bear the greatest pressure, although they are
not infrequently imperfect anatomically. To pro-
duce proof of this contention is necessarily diflicult,
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but the evidence of a case like the following is un-

deniable.

A young man, aged eighteen years, of strong physique
and in perfect health, whilst doing some heavy gymnastic
work felt something ¢ give way’ in the upper part of the
right thigh. No discomfort worth mentioning followed,
but as he felt some weakness about the part he consulted
me three weeks afterwards. Upon examination the
saphena from the groin to a point just above the knee was
at least twice the size of the vein below that point, which
was apparently natural ; the enlargement above ceased
abruptly at the point named. The veins in the opposite
limb were natural. There could be no doubt that the
proximal saphenal valves had become incompetent by
reason of the strain, and that the vessel had become
enlarged in consequence down to the next competent
valves. Circumstances, apparently unavoidable, made it
necessary for the violent exercise to be continued, and a
second strain was distinctly felt a fortnight after I saw
the patient. A month after the second strain the whole
saphena from the groin to the ankle was very large, later
it became tortuous, assuming all the characters of ordi-
nary varix,!

I have seen other cases of the same kind. In
one of these I removed a considerable length of the
saphena, which was as large as my index finger ;
the valves, of which there were three pairs in the
portion removed, were incompetent, and one flap had
been apparently torn almost off the vein wall, so
that it must have been floating nearly free in the

' For examples of similar cases oceurring in the upper extremity
sec Lancet, May 5, 1594,
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blood-stream. In connection with this last remark
it is noteworthy that in some cases of varix arising
in this way from sudden strain a soft brust is per-
ceptible upon auscultation, although no pressure of
any kind is made upon the vein ; indeed, it may be
possible to hear the bruit by placing the stethoscope
on a limb a short distance from the affected vessel.
Included in the category of varix arising from strain
are those cases of varicose veins in the lower limbs
occurring in persons whose occupations entail long-
continued standing without much variation in
position—girls and young men serving in shops, for
example. In these cases the strain is, of course,
very shight, but it is so continuously applied by
the long column of blood in the saphena that the
ultimate effect is to produce varicosity of various
degrees in different subjects. There 1s, however,
sufficient reason for believing that varix of this kind
occurs only in subjects whose veins are in some way
defective, congenitally, from previous traumatism, or
from pathological change.

Some years ago I had an opportunity of ascer-
taining the condition in relation to varix of the lower
limbs In a number of persons selected at random who
were employed in a large business house. Fifteen per
cent. were grossly affected, and of these nearly half
were very robust; on the other hand, amongst those

free from the defect were some of the most anemic
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and delicate-looking of the number examined. Bear-

ing in mind that the occupation of all these subjects
was identical, and that the defect was not confined to

the weak but occurred with apparent indifference in

Fia. 8.—DANGEROUS REGION OF
VARIX. .E..BNU_EMALITI Tyer 2.

Mase of varix at the inner side of
knee, quite superficial, altached
above to the saphena, which it
overlies and conceals. The
saphena itself is uninvolved.
(See page 19.)

the strong and weakly, it
must, I submit, be con-
ceded that there is here
strong presumptive evi-
dence in cases of this
kind that the origin of
the disease lies in some
defect in the
veins themselves. The
fact that the condition
when once started tends

inherent

to become more exagge-
rated in weakly subjects
in no sense aflects the
validity of this conten-
tion.

4. THROMBOSIS as a
cause of varix. The effect
of thrombosis of the large
venous trunks—such, for
example, as the iliac vein

or inferior vena cava—

especially as a complication of enteric fever, in the

production of general varicosity of the limb below 18

SRS S
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too familiar to call for comment. The 1mportance,
however, of thrombosis as a factor in the causation
of a certain type of varicosity in the leg is not, 1
venture to think, commonly recognised, nor am
[ aware of any mention of the matter in surgical
literature. Strains and other similar injuries of the
leg or ankle followed by pain and acute tenderness
down the middle of the calf, sometimes insufficient to
cause more than momentary or very transient trouble,
but at times enough to render the limb practically
useless for a considerable period, are not infrequently
followed very soon by dilatation of the saphena veins,
which, if more than very temporary, passes onwards
to tortuosity, with the development of characteristic
varix which rarely extends above the knee, termi-
nating generally at the point at which the great
saphena of the thigh is completed by the junction
of the two trunks at the upper end of the leg. The
cause of this development is thrombosis of the main
deep veins—i.e. the ven® comites of the posterior
tibial artery, &c. The primary saphenal dilatation
is merely the result of the establishment of the
collateral circulation. If the thrombus clears up or
if the unaffected deep veins take up the collateral
function this dilatation is temporary only and soon
disappears ; if, on the other hand, as not infrequently
happens, the thrombus leads to occlusion of the deep
channels, the superficial dilatation remaius perma-
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nently, and sooner or later a state of ordinary acquired
varicosity of the leg follows, which extends, as a rule,
no higher than the junction of the two branches
already mentioned which complete the formation of
the femoral saphena, as at this point the blood-current
becomes so free that no appreciable change is pro-
duced higher up. The clinical importance of these
cases 1s considerable, and lies rather in the history
of the cases than in the local symptoms. A proper
appreciation of the condition is essential in relation
to treatment, as I shall presently show.

A characteristic case of this kind is the following :

A man, aged thirty-six years, whilst walking slipped
off the kerb and ‘sprained his ankle ’; he paid no atten-
tion to the injury at the time. On the following morning
on attempting to leave his bed he felt so much pain in
the calf of the leg that he could not do so. I saw him a
day later—i.e. about forty-eight hours after the accident ;
he was then suffering acute pain on the least movement
in the middle of the calf; there was tenderness as well
as other unmistakable symptoms of deep thrombosis.
Just behind and below the internal malleolus there was
slight puffiness; over this area some bruising appeared a
few days later. In three weeks he was well enough to
get about, but the superficial veins of the leg were full
and considerably larger than those on the opposite side.
I saw nothing more of the patient for two years, when he
again came to see me, giving the following account of
himself. Although he had apparently recovered from
the injury and could do practically anything he desired
in the way of exercise, he had experienced at times after
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a heavy day’s work a feeling of fatigue in the affected
leg, and a year before seeing me he observed that the
veins about the leg were much swollen. By degrees this
swelling increased until it became so marked that he felt
bound to seek advice. Upon examination I found well-
marked varicose veins of the leg of the kind I have
mentioned, and about the inner ankle was a pad of small
dilated vessels. = The whole leg was slightly larger than
its fellow, but there was no tenderness, cedema, or other
unnatural manifestation. The thigh was precisely as
that of the opposite side.

In the course of some investigations as to the
condition of the deep veins on the cadaver in persons
who showed obvious signs of varicose veins in the leg
L found in two cases the ven® comites of the posterior
fibial artery completely occluded by organised throm-
bus. At the time (now some ten years ago) I attached
no importance to the condition, but in the light of
subsequent clinical experience it is of distinct signifi-
cance in relation to the point I am discussing.

In young adults a peculiar hardening of the sub-
cutaneous veins is sometimes met with, especially
about the leg and ankle, the vessels being cord-like
in feel and often tender. The hardness generally
disappears temporarily upon the application of heat—
as, for example, by the pressure of a sponge soaked
in hot water. I have seen this condition, which may
be mistaken for thrombosis, followed in four instances

by the rapid development of varix, but whether there
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is any real relation, as cause and eflect, between
the two conditions, I have no evidence to show. The
hardness in the veins referred to appears to be due
to a general thickening of the muscular wall of the
vessel, the cause of which is not plain.!

TuroMBOsIS AS A CoMPLICATION IN VARIX

It is commonly stated that varicose veins of the
lower limbs are not in any way dangerous to life,
although they may be productive of discomforts and
complications sufficiently serious to incapacitate a
patient from following any active employment.
Speaking generally this statement is without doubt
true, but there are exceptions to it of enough import-
ance to make the matter worthy of some consideration.
There are certain well-defined types of varicosity
which afford an ever-present source of danger, which,
if the condition be recognised, is easily obviated by
the removal by operation of the veins concerned.

That the existence of this danger is not realised
by some people 1s abundantly clear from the obstacles
which even now are often thrown in the way of
operations which, being practically devoid of risk,
are suggested as a preventive measure before local
changes have occurred which rapidly tend to disas-
trous results. In the course of a comparatively short

1 Attention hn.s- also been called to this condition by Dr. F.
Parkes Weber. (Pathological Society, May 17, 1898.)
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time I have seen one case in which life was sacrificed,
and seven others in which it was placed in jeopardy,

by the failure to recognise the importance of certain

conditions to which I shall
presently refer. For prac-
tical purposes the only
immediate dangers to life
arising from varicose veins
are: (1) the occurrence of
profuse bleeding from the
¢ bursting > of a thinned
vein; and (2) the forma-
tion of thrombus which
may either rapidly extend
to the great venous chan-
nels or lead to the detach-
ment of emboli, which if
large enough may cause
immediate death, or if they
pass through the heart
lodge in the lungs, giving
rise to pulmonary lesions
which are sometimes fatal.

It is, I believe I am
right in saying, a rather

Fra. 4.—Da¥ceErous REGION
oF VARIX. ABNORMALITY
Tyre 5.

sSuperficial venous cysts connected
with each other by tortuous and
dilated veins overlying the
saphena at inner side of knee.
The saphena itself is normal.
(See page 19.)

common belief—which is in a general way justifiable
—that thrombosis of a vein which is varicose is of
less importance than of a vein which is normal, since
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in the former condition extension of the clot or its
disturbance is less likely to happen. Indeed, it is a
common experience to find patients allowed to get
about and follow their ordinary vocations with com-
paratively recent clots in varicose veins of the leg,
which if they existed in veins which were not vari-
cose would inevitably lead to the prescription of
long-continued complete rest. There is no doubt
that so far as the limb below the knee is concerned,
in the absence of very gross neglect, results serious
to life rarely follow immediately from thrombus in
varix. In the thigh and at the knee, however, the
matter is altogether different, since a recent clot in
varicose veins in those regions is always a serious and
sometimes a fatal lesion ; in certain types of varix the
gravity of thrombus cannot be overestimated.

The local conditions predisposing to thrombosis
in varix are—(a) cysts or acufe bends in greatly
dilated vessels; (b) peculiarity of situation with
regard to mobility; and (¢) liability to injury.
Thrombus in varix almost invariably begins either
in cysts, cystic dilatations,’ or in the acute bends
of very tortuous and greatly dilated vessels. In
sitnations in which the affected veins, especially if
very large, are continually subject to movement—
e.g. alternate bending and straightening—thrombus
is especially prone to form. The effect of trau-

1 See Lancet, April 12, 1890.
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matism as a cause of thrombosis is too familiar to
require comment. The tendency of thrombosis in
varix to spread and invade the great deep venous
channels increases with the size of the vein, the
absence or inadequacy of the wvein wvalves, and
especially with the existence of a gross lateral com-
munication between the part in which the clotting
occurs and the main deep venous channel nearest
in relation to it. The liability to embolism will
of necessity be increased by the same conditions;
upon these conditions, therefore, may be said to depend
the gravity of thrombosis in variz. Of the constitu-
tional states predisposing to thrombosis it is un-
necessary to speak; they act in the same way, but
with more force, in varix as they do under normal
local conditions.

Tioe DaNcEROUS REcioN 1IN VARIX

If a portion of the inner half of the circumfe-
rence of the lower limb be marked off by two trans-
verse lines, one about the middle of the thigh and
another three inches below the line of the knee-joint,
—Il.e. at the point where the two main subcutaneous
veins of the inner side of the leg join to form the
main femoral trunk of the internal saphena—an area
will be included in which the local conditions pre-
disposing to thrombosis in varix are present in a

C
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remarkable degree; indeed, for practical purposes
they may be said to be limited to that area. Cysts,
often of great size, are there common; huge dilated
tortuous vessels, valveless and with abrupt bends,
are frequent, and are constantly being subjected to
the straining movements produced by flexion and
extension at the knee. The special liability to injury
of the affected vessels about the inner side of the
thigh and knee in riding and numberless other
amusements and occupations is obvious. So far as
my experience goes all cases of thrombosis in varix
of a grave nature, apart of course from those de-
pendent upon acute inflammation or other septic
conditions about the limb, with hardly any excep-
tions, originate within the limits of the area de-
scribed. I have therefore been in the habit of
designating it the ¢ dangerous region of varix, em-
ploying the term ¢ dangerous’ to imply risk either to
life or to the integrity of the limb.

In order that the importance of the dangerous
region may be fully understood, it is necessary to
indicate the several varieties of varix which are
found within its limits. Excluding slight tortu-
osities of unimportant venous radicles, there are
eight distinet varieties of varix met with in this
region; all are either connected with or actually
involve the long saphena.

Type 1. An extensive arrangement of tortuous
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and dilated veins, containing many small cystic dila-
tations, which commences at the outer side of the
knee and, running upwards and inwards just above
the patella, joins the saphena a little below the
middle of the thigh. This varix is often joined at
its commencement, where there is also sometimes a
deep branch connecting it with the deep veins, by an
afferent tortuous vessel proceeding across the front
of the leg or knee from the saphena below or oppo-
site the latter point (figs. 1 and 2).

Type 2. A large mass of varix above and to the
inner side of the knee, sometimes extending down
into the upper part of the leg; the mass is quite
superficial, attached above to the saphena, upon
which it lies and conceals. It has runming into its
lower end large superﬁcial varicose veins, beneath
which the saphena of about the normal size can
usually be seen to run (fig. 3).

Type 3. Two, three, or more distinct venous
cysts, varying in size from that of a horsebean to
a large cherry, connected to one another by tor-
tuous and dilated veins. This arrangement gene-
rally extends from a little below the middle of the
thigh and reaches to the level of or below the line
of the knee-joint; it is quite superficial, overlying
the saphena, to which it is attached above: below it
receives varicose veins from the leg (fig. 4).

Type 4. A mass of varicose veins turning round

¢ 2



20

ON VARIX

the inner side of the knee, connected with the saphena
either above or below and ending nearly always by

F1a. 5.—DANGEROUS RE-
GION OF VARIX. AB-
norMALITY TYPE 4.

Mass of varicose veins over
popliteal space, connected
with the saphena above
and below, turning round
inner side of knee fo
terminate over middle of
popliteal region by direct
communication with the
deep veins. The saphena
iteelf is normal. (See
page 19.)

direct communication over the
middle of the popliteal space,
either with the popliteal vein
itself or with the short saphena
immediately before it joins the
deep vessel (fig. 5).

In these four types the
saphena, although it may in
exceptional cases be large and
tortuous, is as a rule normal.

Type 5. A similar condition
to that deseribed in Type 2, but
as a rule smaller. It terminates
above in a considerable cystic
dilatation of the saphena just
below the middle of the thigh,
and receives below varicose
veins from the leg. The sa-
phena itself, large and some-
times tortuous, runs beneath
the mipe,rﬁr:.ial varicose mass,
and often presents a second
cystic dilatation just below the

knee. The valves of the saphena are inadequate, and

there is sometimes a varix at the saphenous opening

(fig. 6).
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Type 6. The saphena is very large throughout, 1ts
diameter being sometimes three-quarters of an inch.
From the middle of the thigh to below the knee it
is extremely tortuous, the bends of the tortuosities
being often very abrupt. The valves are mon-
existent and a varix at the saphenous opening is
common (fig. 7).

Type 7. A single large cyst of the saphena
situated immediately below the middle of the thigh
or just above the knee, of a size varying from a
cherry to that of a pigeon’s egg. The saphena itself 1s
moderately dilated throughout, and may be slightly
tortuous at the inner side of the knee. As a rule,
however, the cyst is the only abnormality visible
the thigh, although in the leg the radicles of the
saphena are varicose, sometimes to an extreme
degree. The saphenal valves are entirely inade-
quate, and when the cyst is situated low down it
not uncommonly communicates with the femoral or
popliteal trunk by means of an ascending or de-
scending branch of large size (fig. 8).

Type 8. Two large cysts of the saphena, one
situated below the middle of the thigh, the other
opposite or a little below the knee. The saphena is
much dilated, and between the cysts tortuous, standing
out prominently. The lower of the two cysts often
communicates with the femoral or popliteal trunk.

There is almost always a varix at the saphenous
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opening and the saphenal valves are virtually wanfing.
The veins of the leg are varicose generally to a
considerable degree (fig. 9).

It will thus be seen that these eight variations
embrace three distinct classes of venous abnormality
—one in which the varix is local and limited, the
saphena being for practical purposes natural; a
second in which the saphena is largely if not solely
affected, its valves being wanting or inefficient ; and
a third class, in some respects the most important, in
which direct lateral communication exists between
some portion of the abnormal veins and the nearest
deep venous channel—i.e. the femoral or popliteal
vein, as the case may be.

I have already explained the reasons for the
proneness to thrombosis which each of the varieties
of abnormality mentioned undoubtedly shows. In
the cases in which the saphena is normal and no
other gross communication with the deep veins exists
the varicose mass is so isolated that there are, if
ordinary care be observed in treatment, no serious
grounds for fearing that extension of clot to the great
vessels will take place. In the cases, however, where
the saphena is seriously involved, its valves being
virtually non-existent, and in the cases associated
with a direct lateral communication between the
varix and the nearest deep venous trunk, the rapidity
with which thrombus invades the deep channels is
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remarkable and sometimes appalling. 1may perhaps
say here, in parenthesis, that the extension of a
thrombus in a vein is not checked only by the nearest
collateral branch, as would be inferred from the
teaching of the books, but also by the vein-valves
provided that they are perfect—a fact which, although
I believe it is not commonly recognised, can be easily
verified by any intelligent person who will watch the
progress of a thrombus creeping along the length of
an anatomically normal saphena vein. The rapidity
with which a greatly enlarged valveless saphena will
fill with clot from the knee to the groin 1s very
extraordinary. The existence of a distinct saccula-
tion on a vein, although primarily conducive to
clotting, is up to a certain point antagonistic to the
spreading of the clot, since this tends at first to con-
fine itself to the sacculation; but the usual methods
of treatment are not such as to take advantage of this
help, and the thrombus therefore frequently extends
into the vein and grows up its channel in the
ordinary manner. A characteristic example of cyst
thrombus, showing the disastrous results which may

follow inadequate treatment, is afforded by the fol-
lowing case :

A woman, aged thirty years, a cook, unmarried, was
sent to me at St. George’s Hospital on account of varix
of the lower limb. Upon examination there was found
to be a large saphenal sacculation a little below the
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middle of the thigh, the saphena itself being very large
throughout. T advised removal of the eyst and adjacent
portions of the saphena in consequence of the risk of
thrombosis entailed by her occupation. Her own dis-
inclination and the advice of others led to the operation
being declined. Three months later she was admitted
with thrombosis entirely limited to the cyst, the saphena
being quite soft and free from clot. Feeling certain that
sooner or later the clot would invade the saphena and
travel to the deep veins, I urged either the removal of
the eyst with its contained clot or ligature of the healthy
saphena above to prevent the upward progress of the
thrombus. Again the operation was declined. 'Treat-
ment by the usnal methods was therefore carefully carried
out. On the fourth day after admission the saphena
became almost suddenly filled with clot from the cyst to
the groin, and blocking of the femoral and iliac veins
followed immediately. She subsequently died from

septic pnenmonia, the result of three successive embolic
infarcts.

I presume there can be no reason for doubting
that if I had been allowed to operate whilst the
thrombus was confined to the cyst the life of this
patient would have been saved. Although this may
possibly be regarded as an extreme case it is not the
only one of the kind which I have known to end
fatally. Of similar cases in which permanent crip-
pling of the limb has resulted from the invasion of
the deep veins by thrombus in consequence of the
importance of energetic treatment not being realised
I could give many examples.
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Of the gravity of the lateral communication
between the varix and the nearest deep venous
channel I have had considerable clinical experience ;

the following is a good illustration :

A healthy young woman consulted me with reference
to varicose veins behind the knee. She was an energetic
horsewoman, and she was induced to seek advice because
at the end of a day’s hunting the mass of veins became
full and sensitive in consequence of the pressure of the
pommel of the saddle. Upon examination there was
well-marked varix of the kind indicated in Type 4 ; 1t
occupied the inner side of the popliteal space, and obvi-
ously dipped down as a large branch to end in the
popliteal vein or the extreme end of the short saphena.
I strongly urged removal of the varix, because I felt sure
that unless riding was given up thrombus of the varix
would oceur some day, a erippled limb and possibly risk
to life probably following in consequence of the invasion
of the popliteal and femoral veins by the clot. Operation
being at the time inconvenient to the patient, it was
postponed to a future date. About three months later
thrombus of the varix occurred in the way I had antici-
pated, the femoral vein becoming very quickly involved ;
the saphena remained quite healthy and free from clot.
The patient progressed in the ordinary way with rest, but
the limb has never recovered its normal condition. It is
larger than its fellow, and becomes cedematous towards
the latter end of the day ; the saphena has become dilated
and tortuous.

It is quite clear that the extension to the deep

veins 1n this case took place through the immediate
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communication with those vessels and not through
the saphena ; 1t 1s, I think, equally certain that had
the treatment I recommended been carried out the
crippling of the limb would have been avoided. This
particular type of varix may be regarded as especially

important in horsewomen. I have no knowledge of

Fic. 6.—DancERoUS REGIoN oF VARIX., ABNORMALITY TYPE 5.

Similar condition to that seen in Type 2, but smaller, and terminating
above in eystic dilatation of saphena. The saphena itself, large and
sometimes tortuous, rans beneath the superficial mass, and generally
presents a second cystic dilatation below the knee. (The second cystic
dilatation, which should be seen at the extreme lower margin of the figure,
did not come out distinetly in the original photograph.) (See page 20.)

any fatal case, but I could quote other instances in
which permanent crippling has occurred in the
manner deseribed.

The crampy pains not uncommonly associated with
varix of the legs, especially in persons of middle age,
are, I believe, due to thrombus of the intramuscular
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veins. I called attention to this point in a lecture pub-
lished in January last.! These crampy pains are acute
and transient, but they often leave a sense of stiffness
about the part, over which there is usnally slight
tenderness, occasionally followed by local spots of
discolouration; they are therefore easily distinguished
from ordinary cramp. The occurrence of these pains
‘s a sure indication of coming increase in the vari-
cosity, and has a definite bearing upon treatment.

THE SPONTANEOUS DISAPPEARANCE OF VARIX

At present T have spoken of thrombosis in varix
as a harmful factor only, which, as a rule, it un-
doubtedly is, the degree of mischief occasioned by
it varying from temporary inconvenience to a fatal

lesion. Sometimes, however, a thrombus exercises a
beneficial influence which is deserving of recognition,
since it leads at times to what may in a sense be
termed spontaneous cure. For the attainment of
this desirable end organisation of the thrombus with
complete occlusion of a considerable length of the
affected vessel is essential.

Few things are more remarkable than the changes
which constantly take place in the varicose veins in
the legs of old people, in whom passive thrombus is

of frequent occurrence and generally gives rise to so

' Clineecal Jowrnal, January 19, 1898,
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little discomfort when confined to unimportant vessels
that it barely attracts notice. A careful examination
of varicose veins in such subjects will often reveal
the existence of innumerable obliterated venous areas
(with or without phleboliths) which are the outcome
of thrombosis. In a person of any age the effect upon
a varicose limb below the knee of a thrombus of the
saphena which ends in organisation and occlusion of
the vessel is remarkable, being in fact the same up to
a certain point as that which follows the removal of a
portion of the saphena by operation. Unfortunately,
in varix of the saphena organisation of thrombus is
the rare exception, softening being the rule.

The most complete example of spontaneous cure
of varix by thrombus is seen in varicocele, in which
occasionally a cure as perfect as can be effected by
the most radical operation will follow thrombosis,
which is commonly traumatic in origin, but may in
gouty subjects be spontaneous. Extensive throm-
bosis in varicocele is more common than is generally
supposed ; sometimes the condition is, I fancy, not
recognised when it does occur. I have myself
seen a case in which a diagnosis of gouty orchitis
had been made in consequence of some effusion in
the tunica vaginalis, the result of thrombosis of
the spermatic plexus of veins. The most striking
case of spontaneous cure of varix following upon
thrombosis with which I have met is the following :
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A man, aged twenty-seven years, came to St. George's
Hospital for advice concerning a varicocele which had
begun to give discomfort after he had been lifting heavy
weights. There was a large varicocele, which I caused to
be photographed, as it illustrated a point in which I was
interested ; it was arranged that the patient should be
admitted into the hospital for operation at a later date.
Three weeks after I saw him he returned, his varicocele
having been struck by a heavy box which slipped as he
was lifting it. The left side of the scrotum was bruised,
and a sausage-shaped, slightly tender, and some-
what bogey swelling, extending from the groin to the
testicle, occupied the place of the varicocele ; the testicle
was unaffected, but there was a little fluid in the tunica
vaginalis. He was prevented for reasons which were to
him sufficient from coming into the hospital for treatment,
and I saw nothing more of the man until a year later,
when he came for advice becanse he thought his left
testicle was dwindling away. Upon examination the
testicle was certainly smaller and softer than that on
the opposite side, although at first sight it seemed of the
same size, as there was some slight effusion into the tunica
vaginalis. The varicocele had entirely disappeared ; just
above the testicle was an elongated hard mass of the size
and shape of a date-stone. There was neither pain,
tenderness, nor discomfort of any kind. He stated that
the swelling resulting from the injury had gradually dis-
appeared after he had laid up for a fortnight, and that
since its disappearance he had suffered no inconvenience
whatever, although he had been doing his ordinary heavy
work (figs. 10 and 11).

I have memoranda of five other cases (one in a

medical man) of spontaneous cure of wvaricocele
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following upon thrombosis, in three the result of

i}

traumatism, and in the
remaining two appa-
rently spontaneous in
couty subjects. In the
case described above
there was certainly some
testicular wasting in the
true sense, and in one
of the gouty cases the
testicle atrophied to an
extreme degree, nothing
remaining beyond an
insensitive mnoduole. 1
have no knowledge of
any mention elsewhere
of the spontaneous cure
of varix in this way.

It 18 sometimes stated
that varicocele disap-

pears in old age, and I

have been assured that
Fig. T.—DANGEROUS LREGION OF o NS ] S
Varix. AsnNormarity Type 6. 15 18 Lhe Cas RN

surgeon of great expe-

Saphena very large throughout, and
L-:\:‘truuw.ly {‘m'l.uuu:: about the inner 1.1[:,_“{.{[3} who tells me he
gide of the knee; wvalves non-
existent ; large varix at saphenous has never seen a varl-

opening. (See page 21.) f
cocele in an old man.

This is entirely opposed to my own experience, for
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I have seen varicocele in old people not very rarely ;
an old gentleman, for example, of whom I had seen
much for many years, who recently died at a great
age, had a very large varicocele for which he wore
a support to the day of his death. At the same
time it must be admitted that varicocele does at times
undergo changes which tend to great diminution in
size upon the decadence of testicular function, but I
am strongly inclined to the belief that the changes
which lead to complete disappearance of varicocele
in old age are due to passive thrombosis of the
spermatic veins, a view which receives some support
from the frequency with which phleboliths and local
occlusions are found in the veins of the spermatic

cord in persons advanced in years.

THE PALLIATIVE TREATMENT OF VARIX

The remarks I have to make upon the palliative
treatment of varix are, I fear, rather elementary,
but they will not detain you long. In the early stage
of the complaint, especially if there be a tendency to
cedema, the results of massage properly applied are
beneficial often to a remarkable degree; in its em-
ployment some discrimination is requisite. It is to
be avoided in cases in which obvious cystic dilata-
tions are present, and when any indications of recent
thrombosis are manifest ; it is therefore, for example,
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inapplicable during the occurrence of the crampy
pains to which I have referred.

Moderate exercise in the absence of recent
thrombosis 13 in all cases good; excessive exercise
or overstrain is necessarily bad; worst of all is
standing for a long time in the same position.

In all cases rest in the recumbent position with
the legs raised for an hour or so 1n the afternoon of
each day is advantageous if practicable. Electricity
in addition to massage is said by some to effect great
results ; personally I have seen no permanent good
in excess of that obtainable by massage alone come
of the combined method.

There is probably hardly anything which pro-
duces go much harm in varix as the routine use of
elastic support, whether this takes the form of
stockings or of bandages. I believe I am right in
saying that 25 per cent. of the cases of varix in
which real trouble arises are due to the use of elastic
and other supports which are either unnecessary or
illfitting. In individuals following ordinary occupa-
tions varix which causes no trouble and shows no
tendency to Increase should be left alone, unless,
for reasons presently to be mentioned, operation is
indicated. At first sight it may appear that an
elastic support, if it is not actually necessary, can
at all events do no harm. Nothing, however, 1s

farther from the fact than this assumption.
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That varix is often discovered quite accidentally
is a matter of common knowledge, and the discovery,
unless ignored altogether by the patient, is generally
followed by the wearing of an elastic support of
some kind, often with the worst resuit possible.

It is not uncommon in my experience to find
people who have been the subject of varicose veins
in the lower limbs for years which have never given
trouble of any kind begin to complain of discomfort,
and perhaps increase in the condition, not long after
having taken to the use of elastic stockings recom-
mended casually by some friend. These stockings
are frequently obtained after a rough-and ready
measurement from a druggist, co-operative stores,
or wholesale house, where they are kept in ‘stock’
sizes; hence they rarely if ever fit, and the almost
inevitable result of the wearing of an ill-fitting
stocking In varix is an increase in the disease or the
oceurrence of some undesirable complication. It is
essential if an elastic stocking be used that it should
fit perfectly, and it is, so far as I can judge, one of
the most difficult of appliances to obtain perfect.

In varix confined to the leg the harm done by
ill-fitting supports or badly applied bandages is less
than in varix affecting the thigh. I have seen four
cases of grave thrombosis in the thigh undoubtedly
caused directly by ill-fitting appliances. T therefore

never allow a patient suffering from uncomplicated

D
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varix of the thigh to use any support above the
knee, not only because serious complications are
sometimes so caused, but also because all the com-

Fig. 8.—DaNGEROUS REGION OF
Varix. ApxormariTy TyYpE 7.

Single large eyst of the saphena situ-
ated in lowest third of thigh. The
saphens itself somewhat dilated
throughout, but not as a rule
visible in thigh. Leg generally
very varicose. (See page 21

fort obtainable in uncom-
plicated varix of the
lower limb can be afforded
by a properly arranged
support which does not
extend beyond the upper
limit of the leg. In cer-
taln cases of edema of
the whole lower limb
elastic support through-
out may be indicated ; in
such circumstances the
thigh piece of the sup-
port should invariably be
made distinct from that
of the leg, the two parts
should never be con-
tinuous.

In passing I must
here mention that there
is a well marked type of
varix met with in a con-

siderable percentage of the cases coming under
observation in which the vessels are abnormal only
inasmuch as they are large and somewhat tortuous,

L]
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the valves being natural and their functional pro-
perties perfect. This is especially the condition
found in the varix of the lower limbs which
is often accidentally discovered either soon after
puberty or at about the age of twenty or twenty-
one years. In some of these cases the main artery
of the limb is abnormally large. It 1s, in the
absence of symptoms pointing to ifs desirability, as
unreasonable in a case of this sort to use an artificial
support as it would be to do so in a normal limb.

Varix of the leg arising from deep thrombosis
after injury in the manner already indicated requires
gentle elastic support from the beginning, with
intelligent massage as soon as any tenderness has
disappeared ; by these means a cure in the true
sense can often be effected, the use of the elastic
support being generally necessary for about twelve
months, after which it may be discontinued.

THE OPERATIVE TREATMENT OF VARIX

The operative treatment of varix has now been
freely practised sufficiently long to enable a proper
estimate of its value to be made. It is a treatment
with very distinet limitations in its scope and appli-
cation, more discrimination being required in its
successful employment than is, I venture to think,
commonly supposed.
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There are few treatments which, speaking
generally, are liable to cause more disappointments
to the patients than operations upon varicose veins,
but with reasonable care these disappointments can
be avoided, since when occurring they are inevitably
due either to exaggeration on the part of the surgeon
in the estimate of the benefits obtainable by the
treatment, to want of judgment in the selection of
cases, to the performance of unsuitable operations,
or to the wrongful attribution of symptoms to varix
which are in reality dependent upon some other
condition.

With regard to the first of these reasons it must
at once be admitted that, excepting certain cases of
isolated ecysts and local congenital masses of varix,
anything like a cure in the sense in which patients
usually understand the term is impossible. In
general varix the utmost which can be achieved by
operation may be summed up in the relief of certain
discomforts, a partial diminution in the objective
defect or arrest of its progress if it be increasing, the
prevention of subsequent inconvenient complications,
and the removal in some instances of conditions
which may prove dangerous to the integrity of
the limb or possibly to life—prospects assuredly
sufficient to justify the operative treatment when
properly applied, but not of a kind to justify the
use of the word ¢ cure.’
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In discussing the question of operation with
patients two points in particular cannot be too pro-
minently borne in mind; the first being that if the
disease has involved the saphena in the thigh, opera-
tion will not necessarily enable the use of an elastic
support to be entirely dispensed with ; the second 18
that in a case of long existing varix which has given
rise to inconvenience, an operation—although 1t will,
if the case is suitable, effect improvement and give
oreat relief—does not necessarily place the patient in
the condition of a sound person. If these points be
insisted upon much disappointment will be avoided,
for there is no doubt that at the present time the
tendency of the public is to expect very much more
perfect results from surgical operations generally
than can in the majority of instances be effected
by them. Operation in uncomplicated varix is to be
regarded as a measure for the prevention of certain
complications and as a check to the progress of the
disease, and not in any sense as a cure, excepting in
the local conditions which I have indicated.

From the point of view of operation, varix of the
lower limbs may be divided roughly into two classes
—one 1n which the defect is local with well-defined
limits, the other in which the disease is more or less
general, the long saphena being considerably impli-
cated. There is no doubt whatever that local masses

of varix, which are always congenital, occurring in
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persons of active habits should be removed, espe-
clally if situated in positions liable to injury, or if
there is any evidence of a direct communication with
the deep main venous channels, in consequence of
the danger connected with thrombosis under those
circumstances ; isolatec
cysts or dilatations, with
the exception of those
occurring in insignifi-
cant venous radicles,
should be removed for
the same reason.

Cases in the second
class, again, come under

two denominations—one

in which the disease 1s

Fre. 9.—Daxcerous Recion of confined to the leg, the

Varrx. ApxormarLiTY Type 8. . - 3
other in which it affects

Two large cysts of saphena, one situ- -
ated below the middle of the thigh, the thigh, the saphena
the other below the knee. Passing
between the eyste is the large
tortuous saphena. The leg is very Speaking EIEEI‘IEl‘El-lh-’, if
varicose, and the saphenal valves are i i «
wanting. the disease 1s confined

being grossly involved.

to the leg operation it is useless ; sometimes it is
harmful. All the benefit obtainable from treatment
of general varix of the leg can be obtained by
properly applied elastic support which would still
be necessary in the majority of cases if an opera-

tion were performed. In cases, however, which
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are not very infrequently met with, in which in
general var ix there exists either a cystic dilatation of
the long or short saphena about the middle of the
leg, operation in active subjects is certainly indicated.
The condition, however, in this class of case which
most urgently calls for removal is a very tortuous
and  dilated thin-walled vessel passing obliquely
across the shin, which is especially dangerous in
footballers and other persons liable to injury in the
locality concerned (fig. 12). 1 have known this
particular vessel to be the starting-point of serious
thrombosis in three cases, and extensive heemorrhage
resulting from its laceration or rupture from frau-
matism is in my experience not very rare.

When the saphena in the thigh is involved, there
being at the same time, as is practically always the
case, extensive varix of the leg, the results of opera-
tion are most striking. The conditions mentioned as
occurring in the ¢ dangerous region’ can be entirely
removed, all risks to the integrity of the limb or to
life being thus obviated. It is, moreover, perfectly
clear from my experience that the discomforts felt in
the leg in general varix and the tendency of the
disease to increase depend almost entirely upon the
pressure of the long column of blood in the valveless
saphena. In practice it will be found that if this
column be sufficiently interrupted the discomforts
felt below are in all cases greatly modified, and in
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the majority entirely removed, the tendency to
increase in the varicosity is as a rule checked, and
In many cases very considerable shrinking of the
varicose vessels above and below follows.

In the selection of a plan of operation the point
to which I have just alluded becomes of paramount
importance, for, although T know that there is room
for difference of opinion in the matter, I have proved
In my own practice, and have sufficiently corroborated
the results of my own experience by what I have
seen occurring in cases ﬂpemted'upnn by others,
that operative measures confined to the parts below
the knee in general varix are useless. I have, there-
fore, long since abandoned them. My practice is to
excise a length of the saphena extending from the
point below the knee at which the two venous trunks
from the leg join to a point a little above the lowest
third of the thigh.! In no case,so far as I can recol-
lect, has there been reason to be disappointed with
the result, although in many cases the amount of
varix in the leg has been enormously in excess of
that in the saphena above.

On the other hand, I have seen instances in

! The final selection of this method, which T originally advocated
about ten years ago, is the result of a eareful consideration and trial
of the various operations which have up to the present time been
snggested (including the treatment by avulsion and also by the
removal of large arveas of skin and snbeutaneous tissues), none of which
have in my hands effected anything approaching the good results pro-
duced by the plan here recommended.
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which thirty or more small pieces of vein have been
removed from the leg in cases of this kind without
any benefit whatever resulting until the saphena in
the thich has been dealt with. Indeed, n two cases

Fig, 10.—THE SroxTaneEoUs CURE OF VARIX.

A varicocele which entirely disappeared after the receipt of an injury which
produced thrombosis.

which have come under my observation after having
been operated upon in this way the subsequent state
has been far worse than the condition before the
treatment.  'The operation which I recommend occu-

pies a comparatively short time in its performance,
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the wound is in a part which heals quickly, and the
difficulty sometimes met with in keeping a large
number of small wounds aseptic does not, of course,
arise. I have a vivid recollection of a varicose limb
in which not less than fifty short pieces of vein had
been excised, the operation, it was stated, having
occupied two hours; the limb when I saw it, three
months after the operation, was cedematous, some of
the scars were hypersensitive and irritable, whilst
between some of them were thrombosed veins: the
thrombi, it is true, were comparatively harmless as
they were quite isolated, but they were distinctly
antagonistic to rapid progress.

It 1s, I presume, needless to say that operation in
varix the result of thrombosis so long as the dilated
veins are concerned in carrying on the collateral
circulation 1s unjustifiable —hence no operation
should be performed in such cases if there is cedema,
or if the limb is manifestly increased in size generally.
If, however, in cases of varix due to thrombosis there
1s no sign of edema, and the limb is not appreciably
larger than that on the opposite side, they may be
dealt with as ordinary cases of uncomplicated varix.

In those who are the subjects of extensive vari-
cosity of the lower limb whose occupation or amuse-
ments are such as to throw great or sudden strain
upon the abnormal vessels, resection of a portion of
the saphena in the manner which I have mentioned

et i e ——— e antn o [ s
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is strongly indicated if any feeling of tension in
the vessels is perceptible to the person concerned
during great exertion, although at other times no
trouble or discomfort of any kind may be experi-
enced. Failing operation in such cases, an elastic
support extending only to the upper end of the leg
should be worn during the continuance of the condi-
tions leading to the liability to strain. |

At first sight it would seem almost impossible to
attribute to varix symptoms caused by some other
condition, but in practice this is not altogether diffi-
cult. T have myself, somewhat against my will, it
is true, operated upon a case in which symptoms
ascribed to varix were undoubtedly in no way con-
nected with it. The case has already been recorded,
but it affords such an excellent clinical illustration
that I repeat its salient points.

The patient was a man engaged in an active occupa-
tion, to whom, therefore, the ability to take a large
amount of exercise was a necessity. He consulted me on
account of general varix of both lower limbs, and he de-
scribed symptoms which might with reason have been
thought due to the condition of the veins. His principal
complaint was a feeling of fatigue and general fulness of
the limbs at the latter part of the day; sometimes he
suffered from cramp, and he deseribed a puffiness about
the ankles which was stated to oceur after more than
ordinary exercise. The symptoms are, I need hardly say,
similar to those very commonly described in varix. Inthis

! Clinical Jowrnal, Jannary 19, 1898,
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particular case, however, I could not satisfy myself that
the abnormal veins were the cause of the trouble, T
therefore advised him against operation. A few weeks
later he returned, having assured himself that the whole
of his trouble was connected with the condition of the
veins ; he consequently asked me to operate. I stated
I was still averse to the operation, and that I must not
be blamed if no material good followed the treatment.
The operation was subsequently performed with consider-
able benefit so far as the varix was concerned, but the
symptoms complained of were not affected in any way so
far as I could judge. A year later the patient was seen
again. The symptoms had increased, and it was clear
that they were due to an obscure nervous degeneration
which was presumably incurable.

THE DEVELOPMENT OF VARIX SUBSEQUENT TO
OPERATION

Iixception is sometimes taken to the operative
treatment of varix, because after the removal of the
veius concerned other vessels to supply their places
may appear, a recurrence of the varicosity, in fact,
being thus liable to occur. Recurrence in the true
sense 1s usually the result of inadequate operations ;
the removal, for example, in general varix of small
portions of veins in the leg whilst the saphena in
the thigh is left intact.

After a complete operation a few new develop-
ments of varix may follow, especially in advanced
cases, but they afford no valid objection to the opera-
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tion, as they rarely give rise to trouble or inconveni-
ence and in no sense diminish the benefit derived

from the radical treatment when properly applied,

excepting perhaps from an wmsthetic point of view.
The following is an illustrative case :

A man thirty years of age was the subject of exten-
sive varix on the inner side of the left knee which, by
reason of its sensitiveness and steady increase, rendered
riding impossible. The varix was removed in the usual
way, riding and rough exercise, which were previously
out of the question, being subsequently resumed with
perfect comfort. Three years later a tortuous vein on
the outer side of the knee and thigh was noticed, which
was connected with some dilated vessels at the inner side
of the leg. After growing to a certain size this vein be-
came stationary, and has never caused any sort of trouble.

Here undoubtedly a new development of varix
occurred after operation, either as a coincidence or
as a result of the treatment. It would, however, be
manifestly unreasonable to raise an objection on
that account to an operation which had com-

pletely attained the end which was aimed at In its
performance.

THE OPERATIVE TREATMENT oF THROMBOSIS IN VARIX

I have already indicated the local conditions
which tend to the formation of thrombus in varix,
and have also shown how by the removal of certain
abnormalities all risk of the complication may be
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avoided. I now come to in some respects the most
important matter to which I wish to call attention—
viz. the operative treatment of thrombosis in varix.

Having regard to what has been said of the tendency
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Fig. 11.—THE SroNTANEOUS CURE OF VARIX.

A varicocele one year after the receipt of an injury which caused thrombosis
the condedm before the injury was exactly like that shown in fig. 10.

of thrombus in varicose and valveless veins to travel

rapidly and invade the main deep veins, there can

be no doubt that in the vast majority of cases the

interest of the patient is best consulted by the

removal at once, if practicable, of the thrombosed
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vessel with the whole of its contained clot; in cysts
and in local masses of varix in which there 1s reason
to suspect gross direct communication with the
deep veins this treatment is peculiarly appropriate.
Not only does the extirpation of the thrombosed
vessel remove the liability of the deep veins to
become involved and ensure a speedy recovery, the
convalescence being represented by the time occupied
by the healing of the operation wound instead of the
tedious delay of weeks or even months involved i
the orthodox treatment by rest, but it also prevents
recurrence of the thrombosis, a matter of no small
importance, seeing that in the majority of cases in
which thrombus has once formed recurrence happens,
sometimes frequently, each recurrence involving the
same risks to the integrity of the limb, or perhaps to
life, which were associated with the original attack.
Moreover, it is undeniable that in those cases in
which recurrence occurs crippling of the limb, if
nothing worse, finally ensues, for although 1t may be
true that actual lameness need not follow, so much
care has to be taken in the ordinary use of the limb
to guard against further thrombosis that 1t can hardly
in the true sense be considered sound.

Complete removal of the thrombosed vein in some
instances may not be desirable, the portion of the
vessel concerned being, for example, $0 long that

the operation requisite for its removal may be under
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certain circumstances considered too severe. The
main object of the surgeon should then be to prevent
the extension of the thrombus to the great deep veins
of the part. In the lower limb this access to the
deep vessels in varix is usually through the large
valveless saphena.

Writing ten years ago, I strongly advocated in
creeping thrombus of the saphena the placing of a
ligature around the vessel on the proximal side of
the clot with a view to arresting its progress. At
the time of making this suggestion no opportunity
for carrying it out had offered itself, but I have since
practised the method (modified to the extent of
dividing the vessel between two ligatures) in several
cases, in none of which has the thrombus extended
beyond the point of ligature, although in each case
it rapidly reached the point of artificial occlusion.
It is not, I think, unreasonable, seeing the rapid
extension of the clot to the point of ligature, to con-
clude that the integrity of the limb, and possibly hfe,
in these cases was saved by the energetic treatment
which was carried out. After ligature thus applied
the portion of the vessel thrombosed may be subse-
quently removed at a convenient time if necessary.

" If there is any evidence of the existence of a
direct communication between the varix and the deep
veins, excision when possible of the part affected, and

not ligature of the saphena, is obviously indicated.
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Tie StrReicAL TREATMENT oF EMBOLISM 1IN VARIX

A certain number of cases of thrombosis in varix

lead to embolism, reaulring in sudden death or i

pulmonary lesions of more
or less gravity. In the
former case the surgeon,
of course, is powerless, but
in the latter condition,
when there is a tendency,
as is not infrequently the
case, to repeated detach-
ments of emboli, I have
sufficient proof to show
that incalculable good can
be done by surgical means
provided that action 1s
taken speedily and boldly.

As the result of practi-
cal experience I have come
to the belief that when em-

bolism has followed upon

Fig. 12.—Varix orF LEG AND

AT INNER SIDE oF BKNEE.

Showing oblique varicose vein
crossing the shin—the most
dangerously placed wvessel met
with in varix of the leg (see

page 30).

thrombosis in any of the conditions referred to as

existing 1n the ‘ dangerous region of varix' it is the

duty of the surgeon at once either to remove the

source from which the emboli are derived or to

interrupt by ligature if possible the channel by which

K
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they reach the central parts. It is at once clear that
such treatment must, if it is to be successful, be in
the majority of cases carried out before the thrombus
has invaded the deep veins. With reference to this
point it is interesting to note that if embolism does
follow thrombosis in varix it almost always, so far as
I have seen, occurs either before or at the moment of
the invasion of the deep vessels by the clot. The
implication of the deep vessels, if it has already
taken place at the time of the detachment of the
embolus, does not negative the possibility of good
from the radical treatment which I recommend if
the original seat of the thrombus has more than
one communication with the deep channels. For
example, a cyst of the saphena in the dangerous
region which has become thrombosed may have a
direct communication with the deep vessels which
has given rise to their rapid implication, whilst the
saphena itself may be free and be the channel by
which thrombus or embolism is conducted to the
central parts. In such a case removal of the original
seat of thrombosis is rationally indicated, especially
if the thrombus is showing signs of softening, the
period of softening of course being the time at which

the tendency to embolism is the greatest. The
following will serve as a good clinical illustration

of the benefit derivable from operations under the
circumstances just indicated,
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I was consulted by a tall, heavy subject, about forty-
three years of age, with reference to varix of the left lower
limb. The whole limb was affected; the long saphena
was very large, and just above the level of the knee it
was involved in a cystic dilatation of about the size of a
walnut, The main object of the consultation was to
ascertain whether the condition of the veins was any bar
to cycling, very little other exercise being taken. I
strongly urged the removal of the cyst with the neigh-
bouring part of the saphena, because, although I could
not of course say with certainty that trouble would arise
from it, I thought it very probable that such would be
the case. My opinion was considerably influenced by
the fact that the cyst was in the situation in which a
direct communication between the varix and the deep
veins sometimes exists. Although the patient himself
was inclined to submit to operation, the adverse counsels
of others prevailed, and I saw nothing further of him
until about twelve months afterwards, when I received a
summons from the country asking me to meet him at
his house as he was in trouble. Upon seeing him I found
the large saphenal cyst packed with clot, the result, he
declared, of a slight strain which he distinetly felt whilst
cycling. There were acute local pain and redness, with
a high temperature (102°). The patient was extremely
sensitive and nervous, and although I felt that immediate
operation was indicated, seeing the very large size of the
saphena, it was deferred for reasons at the time sufficient.
A week later the thrombus passed a short distance up
the saphena, and then remained stationary for another
week. At this time without any increase in the thrombus
in the saphena a very severe attack of sudden cardiac
pain followed by acute dyspncea occurred ; two other
very slight attacks succeeded rapidly and three days later
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an attack of cardiac pain and dyspncea which nearly
proved fatal suddenly supervened. After each of
these attacks the local signs of pulmonary lesion from
embolic infarct were present. The patient was by this
time desperately ill, and it seemed quite clear that if
another embolus became detached the case must termi-
nate fatally. I therefore, with the concurrence of a dis-
tinguished physician, removed the thrombosed portion of
the saphena and ecyst. An immediate improvement
followed the operation, no further embolism occurred,
and a steady although slow convalescence succeeded in
spite of some indication of thrombosis of the deep veins
which was just beginning to show itself at the time of
the operation. The parts after removal showed that the
saphena was quite free from thrombus at a point about two
inches above the cyst, being packed with firm, healthy
clot up to that level. The cyst was full of clot, which
towards its inner side was softening. This softened clot,
which to the naked eye was indistinguishable from pus,
extended down a branch of considerable size, which,
leaving the cyst wall, passed deeply into the limb, ex-
tending, so far as could be judged from its length and
direction, in the upper part of the popliteal or the com-
mencement of the femoral vein.

It can hardly be denied that thisis a very striking
case. I suppose there is little room for doubting
that the emboli which nearly killed the patient were
derived from the softened clot extending along the
branch passing directly to the deep vessels. Taking
all the circumstances of the case into consideration,
it is, I submit, perfectly reasonable to assume that
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the removal of the parts concerned saved the
patient’s life. I have had experience of other
similar cases in which the detachment of emboli
ceased after operations of the kind now described.

Tt must not be understood that I wish to recom-
mend operation in all cases of thrombosis in varix,
since every case must of necessity be judged accord-
ing to its merits, but speaking generally the principle
is, in my opinion, sound, and the treatment 18 one
which should always be carefully considered in cases
of the kind.

Such are the views upon some of the points of
interest connected with varix which are submitted as
worthy of attention. It would be, I fear, unreason-
able to assume that they will meet with the approval
of everyone; they are, however, based upon the
careful study of a great number of cases of a common
complaint in which a large experience is not very
difficult to obtain. I can at least say with certainty,
unless my experience is strangely at fault, that the
treatment of varix, if conducted npon the lines which
I have endeavoured to indicate, will prove entirely
satisfactory alike to the patient and the practitioner.

FRISTED BY
‘BROTTIEWOODE AND C0., KEW.-BTREET SQUARE
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SCHREINER. With 26 Illustrations from Photographs. 8vo, Ios 6d.

SMALE AND COLYER. DISEASES AND INJURIES OF

THE TEETH, including Pathology and Treatment : a Manual of Practical
Dentistry for Students and Practitioners. By MORTON SMALE, M.R.C.S.,
L.S.A., L.D.S., Dental Surgeon to St. Mary’s Hospital, Dean of the School,
Dental Hospital of London, &c. ; and J. F. COLYER, L.R.C.P., M.R.C.5.,
L.D.S., Assistant Dental Surgeon to Charing Cross Hospital, and Assistant
Dental Surgeon to the Dental Hospital of London. With 334 Illustrations.
Large Crown 8vo, 15s.

SMITH (H. F.. THE HANDBOOK FOR MIDWIVES. By
HENRY FLY SMITH, B.A., M.B. Oxon., M.R.C.S. Second Edition.
With 41 Woodcuts. Crown 8vo, price s,

STEEL.—WORKS by JOHN HENRY STEEL, F.R.C.V.S., F.Z.S.,
A.V.D., late Professor of Velerinary Science and Principal of Bombay Veterinary College.

A TREATISE ON THE DISEASES OF THE DOG; being a

Manual of Canine Pathology. Especially adapted for the use of Veterinary
Practitioners and Students, 88 Illustrations. 8vo, 105, 64,

A TREATISE ON THE DISEASES OF THE OX; being a

Manual of Bovine Pathology. Especially adapted for the use of Veterinary
Practitioners and Students. 2 Plates and 117 Woodcuts. 8vo, 155,

A TREATISE ON THE DISEASES OF THE SHEEP; being

a Manual of Ovine Pathology for the use of Veterinary Practitioners and
Students. With Coloured Plate, and 99 Woodecuts. 3vo, 125

OUTLINES OF EQUINE ANATOMY; a Manual for the use of

Veterinary Students in the Dissecting Room. Crown 8vo, 7s. 64.
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STEVENSON. WOUNDS IN WAR: the Mechanism of their
Production and their Treatment. By Surgeon-Colonel W. F. STEVENSON
(Army Medical Staff), A.B., M.B., M.Ch. Dublin University ; Professor of
Military Surgery, Army Medical School, Netley. With 86 Illustrations, 8vo
price 185,

“STONEHENGE.” THE DOG IN HEALTH AND DISEASE.
By “STONEHENGE." With 84 Wood Engravings. Square crown 8vo, 7s. 64d.

TAPPEINER. INTRODUCTION TO CHEMICAL METHODS
OF CLINICAL DIAGNOSIS. By Dr. H. TAPPEINER, Fro-

fessor of Pharmacology and Principal of the Pharmacological Institute of the
University of Munich. Translated from the Sixth German Edition, with an
Appendix on Micro-Biological Methods of Diagnosis, by EDMOND J.
McWEENEY, M.A., M.D. (Royal Univ. of Ireland), L.R.C.P.I. &c. With
22 Illustrations. Crown 8vo. 35 6d.

THORNTON. HUMAN PHYSIOLOGY. By JOHN THORNTON,
M.A., Author of ‘*Elementary Physiography,” ** Advanced Physiography,”
&c. With 267 Illustrations, some of which are Coloured. Crown 8vo, 6s.

TIRARD. DIPHTHERIA AND ANTITOXIN. By NESTOR
TIRARD, M.D. Lond., Fellow of the Royal College of Physicians ; Fellow
of King’s College, London ; Professor of Materia Medica and Therapeutics at
King's College ; Physician to King’s College Hospital ; and Senior Physician
to the Evelina Hospital for Sick Children. 8vo, 75 6d.

WAKLEY. THE LIFE AND TIMES OF THOMAS WAKLEY,
Founder and First Editor of the Zancet, Member of Parliament for Finsbury,
and Coroner for West Middlesex. By 5. SQUIRE SPRIGGE, M.B.
Cantab, With 2 Portraits. 8vo, 185,

WALLER.—WORKS &y AUGUSTUS D. WALLER, M.D., Lecturer
on Physiology at St Mary's Hospital Medical Sechool, London: late External Examiner
at the Mictorion University.

AN INTRODUCTION TO HUMAN PHYSIOLOGY. Third
Edition, Revised. With 314 Illustrations. 8vo, 185,

EXERCISES IN PRACTICAL PHYSIOLOGY.

ParT L.—Elementary Physiological Chemistry. By Avcustus D,
WALLER and W. LEGGE SyMmEes. 8vo, sewed, Is, net.

Part II.—Jin the Press.
PART 1IL.—Physiology of the Nervous System ; Electro-Flysiology.
8vo, 2s5. 6d. net.

LECTURES ON PHYSIOLOGY.

FIRST SERIES.—Own Animal Electricily. 8vo, 55. met,
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WEICHSELBAUM. THE ELEMENTS OF PATHOLOGICAL

HISTOLOGY, with Special Reference to Practical Methods.
By Dr. ANTON WEICHSELBAUM, Professor of Pathology in the
University of Vienna. Translated by W. R. DAWSON, M.D. (Dub.),
Demonstrator of Pathology in the Royal College of Surgeons, Ireland, late
Medical Travelling Prizeman of Dublin University, &c. With 221 Figures,
partly in Colours, a Chromo-lithographic Plate, and 7 Photographic Plates.

Royal 8vo, 21s. net.

WILKS AND MOXON. LECTURES ON PATHOLOGICAL

ANATOMY. By Sir SAMUEL WILKS, Bart.,, M.D., F.R.S., President
of the Royal College of Physicians, and Physician Extraordinary to H. M. the
Queen, and the late WALTER MOXON, M.D., F.R.C.P., Physician to,
and some time Lecturer on Pathology at, Guy's Hospital. Third Edition,
thoroughly Revised. By Sir SAMUEL WILKS, Bart., M.D., LL.D.,

F.R.S. 8vo, 18s.

YOUATT.—WORKS by WILLIAM YOUATT.

THE HORSE. Revised and Enlarped by W. WATSON, M.E.C.V.S.
With 52 Woodcuts. 8vo, 7s5. 64,

THE DOG. Revised and Enlarged. With 33 Woodcuts, 8vo, 6s.

Geneval Screntific Works.
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BENNETT AND MURRAY. A HANDBOOK OF CRYP-
TOGAMIC BOTANY. By A. W. BENNETT, M.A., B.Sc., F.L.5.,
and GEORGE R. MILNE MURRAY, F.L.S. With 378 Illustrations.
8vo, 165,

CLERKE. THE SYSTEM OF THE STARS. By AGNES M.
CLERKE, Author of ‘““ A History of Astronomy during the Nineteenth
Century.” With 6 Plates and Numerous Illustrations. 8vo, 21s.
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CLODD.—WORKS by EDWARD CLODD, Author of  The Childkood
of the World," &%,

THE STORY OF CREATION., A Plain Account of Evolution,
With 77 Illustrations. Crown 8vo, 35, 6d.

A PRIMER OF EVOLUTION ; being a Popular Abridged Edition of
** The Story of Creation.” With Illustrations. Fep. 8vo, 1s. 6d.

CROOKES. SELECT METHODS IN CHEMICAL ANALYSIS
(chiefly Inorganic). By Sir W. CROOKES, F.R.S., V.P.C.S., Editor of
‘“The Chemical News.” Third Edition, re-written and enlarged. Illus-
trated with 67 Woodcuts. 8vo, 215, nes,

CURTIS. A TEXT-BOOK OF GENERAL BOTANY. By
CARLTON C. CURTIS, A.M. Ph.D. Tutor in Botany in Columbia
University. With 87 Illustrations. Royal 8vo. 125 net.

DU BOIS. THE MAGNETIC CIRCUIT IN THEORY AND

PRACTICE. By Dr. H. DU BOIS, Privat-docent in the University of
Berlin, Translated from the German by Dr. E. ATKINSON. With
04 Illustrations. 8vo, 125, nel.

EBERT. MAGNETIC FIELDS OF FORCE: An Exposition of
the Phenomena of Magnetism, Electromagnetism, and Induction, based on
the Conception of Lines of Force. By H. EBERT, Professor of Physics
in the University of Kiel. Translated by C. V. BURTON, D.Sc. Part L
With g3 Illustrations. 8vo, 10s. 6d. net.

GANOT. ELEMENTARY TREATISE ON PHYSICS;
Experimental and Applied, for the use of Colleges and Schools. Translated
and edited from GANOT's FEléments de Physigue (with the Author’s sanction)
by E. ATKINSON, Ph.D., F.C.S., formerly Professor of Experimental
Science, Staff College, Sandhurst. Fifteenth Edition, revised and enlarged,
with g Coloured Plates and 1,057 Woodcuts, Large crown 8vo, I55.

NATURAL PHILOSOPHY FOR GENERAL READERS
AND YOUNG PERSONS; Translated and Edited from GANOT'S
Cours Elémentaire de Physigue (with the Author’s sanction) by E. ATKIN-
SON, Ph.D., F.C.S. Eighth Edition, carefully revised; with % Plates,
624 Woodcuts, and an Appendix of Questions, Crown 8vo, 7s. 64.
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GOODEVE.—WORKS by T. M. GOODEVE, M.A., Barrister-at-
Law ; formerly Professor of Mechanics at the Normal School of Science and the Royal
Sehood of Mines.

PRINCIPLES OF MECHANICS. New Edition, re-written and

enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo, 6.

THE ELEMENTS OF MECHANISM. New Edition, re-written
and enlarged. With 357 Woodcuts. Crown 8vo, 6.

A MANUAL OF MECHANICS: an Elementary Text-Book for

Students of Applied Mechanics. With 138 Illustrations and Diagrams, and
141 Examples taken from the Science Department Examination Papers, with

Answers, Fep. 8vo, 25. 64,

HELMHOLTZ.—woRrRKS by HERMANN L. F. HELMHOLTZ,
M.D., late Professor of Plysics in the University of Berlin.

ON THE SENSATIONS OF TONE AS A PHYSIOLOGICAL

BASIS FOR THE THEORY OF MUSIC. Second English

Edition ; with numerous additional Notes, and a new Additional Appendix,
bringing down information to 1885, and specially adapted to the use of
Musical Students. By ALEXANDER J. ELLIS, B.A., F.R.S., F.5.A,,
&e., formerly Scholar of Trinity College, Cambridge. With 68 Figures
engraved on Wood, and 42 Passages in Musical Notes. Royal 8vo, 28s.

POPULAR LECTURES ON SCIENTIFIC SUBJECTS. With

68 Woodcuts. 2 Vols. crown 8vo, 3s. 64, each,

HERSCHEL. OUTLINES OF ASTRONOMY. By Sir JOHN F,

W. HERSCHEL, Bart., K.H., &c., Member of the Institute of France.
Twelith Edition, with g Plates, and numerous Diagrams. 8vo, 12s,

HOFF. THE ARRANGEMENT OF ATOMS IN SPACE. By
J. H. VAN °T HOFF, Second, Revised, and Enlarged Edition. With a
Preface by JOHANNES WISLICENUS, Professor of Chemistry at the
University of Leipzig ; and an Appendix, *“ Stereochemistry among Inorganic
Substances,” by ALFRED WERNER, Professor of Chemistry at the Uni-
versity of Ziirich. Translated and Edited by ARNOLD EILOART,
Crown 8vo. 65 6d.

HUDSON AND GOSSE. THE ROTIFERA OR ‘WHEEL
ANIMALCULES.” By C. T. HUDSON, LL.D., and P, H. GOSSE,
F.R.5. With 30 Coloured and 4 Uncoloured Plates, In 6 Parts, 4to, price
fos, 64. each; Supplement, 125, 64, Complete in Two Volumes, with
Supplement, 4to, £4 4.

*«* The Plates in the Supplement contain figures of almost all the Foreign

Species, as well as of the British Species, that have been discovered since the
original publication of Vols, I. and II.
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JOUBERT. ELEMENTARY TREATISE ON ELECTRICITY
AI:ID MAGNETISM. Founded on JoUBERT'S © Traitd Elimentaire
d Electricitd.” By G. C. FOSTER, F.R.S., Quain Professor of Physics in
University College, London; and E. ATKINSON, Ph.D., formerly Pro-

fessor of Experimental Science in the Staff College. With 381 Illustrations.
Crown 8vo, 7s5. 64.

KOLBE. A SHORT TEXT-BOOK OF INORGANIC CHE-
MISTRY. By Dr. HERMANN KOLBE, late Professor of Chemistry
in the University of Leipzig. Translated and Edited by T. S. HUM-
PIDGE, Fh.D., B.Sec. (Lond.), late Professor of Chemistry and Physics in
the University College of Wales, Aberystwyth. New Edition. Revised by
IT. Lroyp-5~8arPE, Ph.D., D,Sc. (Lond.), Professor of Chemistry in the Uni-

versity College of Wales, Aberystwyth. With a Coloured Table of Spectra
and 66 Woedcuts. Crown 8vo, 8s. 64, '

LARDEN. ELECTRICITY FOR PUBLIC SCHOOLS AND

COLLEGES., With numerous Questions and Examples with Answers,
and 214 Illustrations and Diagrams. By W. LARDEN, M.A. Crown 8vo, 6s.

LEWIS. PAPERS AND NOTES ON THE GENESIS AND
MATRIX OF THE DIAMOND. By the late HENRY CAR-
VILL LEWIS, M.A,, F.G.S,, Professor of Mineralogy in the Academy of
Natural Sciences, Philadelphia, Professor of Geology in Haverford College,
U.S.A. Edited from his unpublished MSS. by Professor T. G. BONNEY,

D.Sc.,, LL.D., F.R.S., &. With 2 Plates and 35 Illustrations in the Text.
8vo, 75 6d.

LINDLEY AND MOORE. THE TREASURY OF BOTANY,
OR POPULAR DICTIONARY OF THE VEGETABLE
KINGDOM : with which is incorporated a Glossary of Botanical Terms,
Edited by J. LINDLEY, M.D., F.R.S,, and T. MOORE, F.L.S. With
20 Steel Plates, and numerous Woodcuts. 2 Parts, fep. 8vo, price 12+

LOWELL. MARS. By PERCIVAL LOWELL, Fellow American Academy,
Member Royal Asiatic Society, Great Britain and Ireland, &c. With 24
Plates. 8vo, 125 64,

*_* The book is written in a style suitable for the general reader, and the
most recent speculations as to the planet being inhabited, the possible canals,
oases, &c., are discussed.
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MARTIN. NAVIGATION AND NAUTICAL ASTRONOMY,
Compiled by StaffCommander W. R. MARTIN, R.N., Instructor in
Surveying, Navigation, and Compass Adjustment ; Lecturer on Meteorology
at the Royal Naval College, Greenwich. Sanctioned for use in the Royal
Navy by the Lords Commissioners of the Admiralty. Royal 8vo, 18s.

MENDELEEFF. THE PRINCIPLES OF CHEMISTRY. By
D. MENDELEEFF. Translated from the Russian (Sixth Edition) by
GEORGE KAMENSKY, A.R.S.M. of the Imperial Mint, St. Petersburg,
and Edited by T. A. LAWSON, B.Sc., Fh.D., Fellow of the Institute ol
Chemistry. With g6 Diagrams and Illustrations, 2 Vols. 8vo, 365

MEYER. OUTLINES OF THEORETICAL CHEMISTRY.

By LOTHAR MEYER, Professor of Chemistry in the University of Tiibin-
gen. Translated by Professors P. PHILLIPS BEDSON, D.Sc., and W.
CARLETON WILLIAMS, B.Sc. 8vo, 9s.

MORGAN. ANIMAL BIOLOGY. An Elementary Text-Book. By
C. LLOYD MORGAN, Principal of University College, Bristol. With
numerous Illustrations. Crown 8vo, 8s. 64,

OSTWALD. SOLUTIONS. By W. OSTWALD, Professor of Chemistry

in the University of Leipzig. Being the Fourth Book, with some additions,
of the Second Edition of Ostwald’s ** Lehrbuch der Allgemeinen Chemie.”
Translated by M. M. PATTISON MUIR, Professor of Gonville and Caius
College, Cambridge. 8vo, 105 64d.
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PROCTOR.—WORKS by RICHARD A. PROCTOR.
OLD AND NEW ASTRO-! THE ORBS AROUND US; a

NOMY. By RicHARD A Series of Essays on the Moon and
ProcTor and A. COWPER Planets, Meteors, and Comets,
RaNvarD. With 31 Flates and With Chart and Diagrams. Crowr
472 Illustrations, Text, 4to, 215 8vo, 3s. 64.

LIGHT SSCIENCE "HOR OTHER WORLDS THAN
LEISURE HOURS; Familiar OURS ; The Plurality of Worlds
Essays on Scientific Subjects, Studied under the Light of Recent
Natural Phenomena, &ec. 3 Vols. Scientific Researches. With 14
Crown 8vo, 55, each. Vol. L, Ilustrations. Crown 8vo, 3s. 64,

Cheap Edition. Crown, 35 64, [Contined,
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PROCTOR.—WORKS by RICHARD A. PROCTOR—continued.

THE MOON ; her Motions, As- |

Scenery, and Physical
Condition. With Plates, Charts,
Woodcuts, and Lunar FPhoto-
graphs. Crown 8vo, 35 64.

pects,

LARGER STAR ATLAS for

the Library, in 12 Circular Maps, |
with Introduction and 2 Index |
15, or Maps |

Pages. Folio,
only, 125, 64,

NEW STAR ATLAS for the |

Library, the School, and the Ob-

servatory, in I2 Circular Maps |

(with 2 Index Plates). Crown

8vo, 54

OTHER SUNS THAN OURS:
a Series of Essays on Suns—Old,
Young, and Dead. With other
Science Gleanings, Two Essays
on Whist, and Correspondence
with Sir John Herschel. With
g Star-Maps and Diagrams.
Crown 8vo, 3+ 6d.

HALF-HOURS WITH THE
TELESCOPE : a Popular Guide
to the Use of the Telescope as a
Means of Amusement and Instruc-
tion. With 7 Plates. Feap. &vo,
25, bd.

THE SOUTHERN SKIES:
a Plain and Easy Guide to the
Constellations of the Southern
Hemisphere, Showing in 12
Maps the position of the principal
Star-Groups night after night
throughout the year. With an
Introduction and a separate Ex-
planation of each Map. True for

every Year. 4to, 5%

MYTHS AND MARVELS OF
ASTRONOMY. Crown 8vo,
35. bd,

HALF-HOURS WITH THE
STARS : a Plain and Easy Guide
to the Knowledge of the Con-
stellations. Showing in 12 Maps
the position of the principal Star-
Groups night after night through-
out the Year. With Introduction
and a separate Explanation of
each Map. True for every Year.
ato, 3s5. 6d.

THE STARS IN THEIR SEA-
SONS. An Easy Guide to a
Knowledge of the Star Groups, in
12 Large Maps. Imperial 8vo, 5.

OUR PLACE AMONG IN-
FINITIES : a Series of Essays
contrasting our Little Abode in
Space and Time with the Infini-
ties around Us. Crown 8vo, 3. 6d.

ROUGH WAYS MADE
SMOOTH. Familiar Essays
on Scientific Subjects. Crown
8vo, 35 64.

THE EXPANSE or HEAVEN.
Essays on the Wonders of the
Firmament. Crown 8vo, 35. 64.

PLEASANT WAYS IN
SCIENCE. Crown 8vo, 3¢ 6d.

NATURE STUDRDIES. By
GRANT ALLEN, A. WILSOR,
T. FosTER, E. CLODD, and R.A.
ProcTor. Crown 8vo, 3s5. 6d.

LEISURE READINGS. BykE.
Cropn, A, WiLson, T. FOSTER,
A. C. RumyarDp, and R. A.
ProctorR. Crown 8vo, 35. 64.

STRENGTH : How to get Strong
and keep Strong, with Chapters
on Rowing and Swimming, Fat,
Age, and the Waist. With g 1l-
lustrations. Crown Svo, 27
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REYNOLDS. EXPERIMENTAL CHEMISTRY for Junior Students.

By J. EMERSON REYNOLDS, M.D., F.R.S., Professor of Chemistry, Univ.
of Dublin, Fep. 8vo, with numerous Woodcuts,

—Intreductory, 1s. 6d.  PART I1L.—Metals and Allied Bodies, 35, 6d.
F:&$ }I. —:ﬁi-ﬂﬂfﬂ, 25 6@, PART Iv.—ﬂ'ﬁfﬂn'sh:y of Carbon ng;}:»gu;m";, 4.

ROMANES.— WORKS by GEORGE JOHN ROMANES, MA.
LE D, FR.S.

DARWIN, AND AFTER DARWIN : an Exposition on the Darwinian

Theory, and a Discussion on Post-Darwinian Questions. Part [. THE DAg.
WINIAN THEORY. With Portrait of Darwin and 125 Illustrations, Crown 8vo,
105. 64. Part II. PosT-DARWINIAN QUESTIONS : Heredity and Utility.
With Portrait of the Author and 5 Illustrations. Crown 8vo, Ios. 64

Part III. PosT-DARWINIAN (QUESTIONS : ISOLATION AND PHYSIOLOGICAL
SELECTION. Crown 8vo, g5,

AN EXAMINATION OF WEISMANNISM. Cr. 8vo, 6s.

ESSAYS. Edited by C. LLOYD MORGAN, Pri
lege, Bristol. Crown 8vo, 65,

CONTENTS : Primitive Natural History-—The Darwi
—Man and Brute—Mind in Men and Animals—Origin of Human Faculty—
Mental Differences between Men and Women—What is the Object of Life ?
—Recreation—Hypnotism—Hydrophobia and the M uzzling Order,

ncipal of University Col-

nian Theory of Instinct

SLINGO AND BROOKER. ELECTRICAL ENGINEERING
FOR ELECTRIC-LIGHT ARTISANS AND STUDENTS.

(Embracing those branches prescribed
Guilds Technical Institute.) By W. S
346 Illustrations. Crown 8vo, 125,

in the Syllabus issued by the City and
LINGO and A. BROOKER. With
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SORAUER. A POPULAR TREATISE ON THE PHYSIOLOGY
OF PLANTS. For the Useof Gardeners, or for Students of Horticulture
and of Agriculture. By Dr. PAUL SORAUER, Director of the Experimental
Station at the Royal Pomological Institute in Proskau (Silesia), Translated

by F. E. WEISS, B.Sc., F.L.S., Professor of Botany at the Owens College,
Manchester. With 33 Illustrations. 8vo, 95 net.

THORPE. A DICTIONARY OF APPLIED CHEMISTRY,
By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.5., Professor of
Chemistry in the Royal College of Science, London.

Assisted by Eminent
Contributors, To be published in 3 vols. Svo. Vols. L. and II, £2 25 each,
Vol. III. £7 3s.

TUBEUF. DISEASES OF PLANTS DUE TO CRYPTO.

GAMIC PARASITES, Translated from the German of Dg, CARL

FREIHERR VON TUBEUF, of the University of Munich, by WILLIAM
G, SMITH, B.Sc., Ph.D., Lecturer on Plant Physiology to tle University of
Edinburgh, With 330 Tllustrations. Royal 8vo, 185 net,
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TYNDALL.—WORKS by JOHN TYNDALL, F.R.S., &«.

FRAGMENTS OF SCIENCE. 2z Vols. Crown 8vo, 16s.

NEW FRAGMENTS. Crown 8vo, 10s5 6d.

HEAT A MODE OF MOTION. Crown 8vo, 125

SOUND. With 204 Woodcuts. Crown 8vo, 10s. 64.

RESEARCHES ON DIAMAGNETISM AND MAGNE-CRYS-
TALLIC ACTION, including the question of Diamagnetic Polarity.
Crown 8vo, 125

ESSAYS ON THE FLOATING-MATTER OF THE AIR
in relation to Putrefaction and Infection. With 24 Woodcuts. Crown 8vo,
ns. 6d.

LECTURES ON LIGHT, delivered in America in 187z and 1873
With 57 Diagrams. Crown 8vo, 3s.

LESSONS IN ELECTRICITY AT THE ROYAL INSTITU-
TION, 1875-76. With 58 Woodcuts. Crown 8vo, 25. 64.

NOTES OF A COURSE OF SEVEN LECTURES ON
ELECTRICAL PHENOMENA AND THEORIES, delivered at
the Royal Institution. Crown 8vo, Is. 6d.

NOTES OF A COURSE OF NINE LECTURES ON LIGHT,

delivered at the Royal Institution. Crown 8vo, 1. 64.
FARADAY AS A DISCOVERER. Crown 8vo, 3s. 6d.

THE GLACIERS OF THE ALPS: being a Narrative of Excursiens
and Ascents. An Account of the Origin and Phenomena of Glaciers, and an
Exposition of the Physical Principles to which they are related. With
numerous Illustrations. Crown 8vo, 65 64. net.

WATTS' DICTIONARY OF CHEMISTRY. Revised and entirely
Re-written by H. FORSTER MORLEY, M.A., D.5c., Fellow of, and lately
Assistant-Professor of Chemistry in, University College, London ; and M. M,
PATTISON MUIR, M.A., ¥.R.S.E., Fellow, and Prelector in Chemistry,
of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors.
To be Published in 4 Vols. 8vo. Vols. I. & II. 42s. each. Vol. IIL s0u.

Vol. IV. 63s.

WEBB. CELESTIAL OBJECTS FOR COMMON TELESCOPES.
By the Rev. T. W. WEBB, M.A., F.R.A.S., Vicar of Hardwick, Hereford-
shire. Fifth Edition, Revised and greatly Enlarged by the Rev. T. E.
ESPIN, M.A., F.R.A.S. (Two Volumes.)
VoL, I. With Portrait and a Reminiscence of the Author, 2 Plates, and
numerous Illustrations. Crown 8Svo, 6s.
VoL, 1I.  With Illustrations and Map of Star Spectra. Crown 3vo, 6s5. 6.

WRIGHT. OPTICAL PROJECTION : A Treatise on the Use of the

Lantern in Exhibition and Scientific Demonstration, By LEWIS WRIGHT,
Author of “ Light : a Course of Experimental Optics.” With 232 Illustra-

tions. Crown 8vo, 6s.
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