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INTRODUCTION.

Varicose veins are ot relatively common occurrence
and with or without the various complications vresent a
condition which may be culte a distressing and disabling
problem tor the patient, while in its more serious as-
nects has been the cause ot death in not a few instances.

In view of the present economic condition, it be-
hooves the physiclian to have at his comman an efticient,
yet safe treatment for varicose veins which will entail
the least vossiple tinancial loss for the patient trom
both cost of medical care and loss ot time trom a re-
munerative occuvation.

With these remarks in mind the author or this
naper will attempt to present a general review of recent
literature on this subject with special reterence to the
injection treatment, and 1t by this work he has learned
to treat the condition with somewhat more than average
skill, one purpose of the paper will have been accomplish-
ed.

DEFINITION.

A varicose veiln (varix, phlebectasia) is a perman-
ent dilatation of one or more veins, usually with elonga-
tion, tortuority, and thickening ot the walls. The great
and small saphenous veins ot the legs, the hemorrhoidal
veins (hemorrhoids), the spermatic vein (varicocele), and
those of the pampinitorm plexus (varicocele ot the round
ligament) are most rrequently artrected, however they may

occur in any portion of the body wnhen favorable circum-
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stances for their formation arise. This paper will be
contined to those varicosities occurring in the leg.
ANATOMY.

The venous system of the lower leg consists of the
superticial and deev portions. The deep veins of the
lower leg are those situated deeply among the muscles
and bones and collect blood trom the deep structures a-
bout the foot and ankle, carrying it upward and then be-
comes the popliteal vein at the lower edge of the popli-
teal space. It continues thus until it enters Hunter's
canal and 1s then designated as the temoral. From these
i1t passes up and under Poupart's ligament and at this
point becomes the external iliac and later joins the in-
ternal 1iliac at the brim of the pelvis to torm the com-
mon illiac vein.

The venous system which lies superticially consists
of the long and short saphenous with a very extensive
collateral circulation between themselves and with the
deep veins.

I'he long saphenous arises at the inner side of the
foot and ankle, passes upward just internal to the edge
of the tibia, past the internal cendyle of the femur,
then along the inner side of the lower thigh and on up-
ward joining the temoral velin of the deep system through
the osteat window, two inches below Poupart's ligament.

The short saphenous collects the blood from the
back and external border of the toot and back of the calr.

It Joins the poplitial vein in the upper edge ot the pop-
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liteal space, both systems of long and short saphenous
veins with anastomosing veins torm an extensive net work
over the whole lower leg, resting in the superticlal tac-
ia.

The superticial veins are in turn connected with
the deep veins both in the lower leg and thigh by commun-
icating veins. 1In most cadaver specimens investigated by
McPheeter there were two communicating branches in the
middle and lower thigh, though in some there were none.
In the lower leg, however, the communicating branches are
supnlied with valvie with the cusps tacing upward and in-
ward which tend to prevent the reflex ot blood and to
maintain the blood column above them. As a rule the val-
ves in the veln are supvnlied and placed in relation to
the opening of a tributary vein and are distal to 1it.

The valves are usually of the bicuspid type, though
many unicuspid and occasional tricusnid valves are met
with.

Along the main trunk ot the long saphenous both in

the thigh and lower leg there are often tound small nor-

mal veins lying close to and otten parallel with a varicosed

velin.
YICROSCOPIC ANATOMY CF THE NORMAL VEIN.
The walls ot a veln consist of three coats.
(1) An inner coat, the intima.
(2) A middle coat, the media.

(3) An outer coat, the adventitia.

The intima consists ot a single layer ot endothelial
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cells, the middle coat consists mainly of smooth muscle,
the outer of connective tissue; these coats are not dis-
tinctly ditterentiated trom one another. Unlike an ar-
tery the thickness of the walls of a vein are not dir-
ectly proportionate to the size of the vessel, but de-
pend, also, upon other fractors such as the position ot
the veln and the support given to its walls by surround-
ing structures.

The intima 18 compvosed of cuboidal epithelium with
the elastic interna just beneath it. Below this 1s the
media with large amounts of muscle tissue interpersed
with tribrous tissue. The media frorms the large part ot
the vein wall. ¥lastic tribers are also scattered through
out thege layers. Reneath this ie seen the adventitia
which consists almost entirely ot tibrous elements and
only a small amount of muscle tissue. The muscle tibers
run longitudinally, circularly, and oblicuely. Through
the media and adventitia may be seen the vasa vasorum.

The walls ot the vessels are supplied with both
medullated and non-medullated fibers. The latter are
axones of the sympathetic neurones; as these nerves con-
trol the callibre of the vessels they are known as vaso-
motor nerves. They torm plexuses in the adventitia,
trom which are given ott branches which penetrate the
media and terminate in muscle cells. The medullated ti-
bers are the peripheral neurones ot spinal or cranial

ganglion. The larger tibers run in the connective tis-
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sues outslde the adventitia. From these are given orr
branches which enter the media, divide repeatedly, lose
their medullary sheaths and terminate mainly in the media,
although many can be traced to their termination in the
intima. It is apparent that there is considerable varia-
tion in the normal histology ot veins. This variation in
gtructure is probably due to variations in function and
in location with reference to surrounding structures. In
addition, different portions of a single vein, such as
the sanhenous, may show great variations in the propor-
tions of 1its constituent structures. These facts must be
borne in mind when endeavoring to torm a picture of patho-
loglical changes.

“MBRYOLOGY.

The discussion on this subject is based on the work
of Dr. Kampmeler and Arey's Developmental Anatomy.

Dr. Kampmeler's work was done mostly on the human
embryo and part of it on the fetus at full term in addition
to the dlssection of the venous system in the adult cadaver.

The valves are first seen in the human embryo at the
period of three and a half months development. They de-
veloped first in the upper long saphenous, so that by the
fitth month all the valves are supposed to have been es-
tablished. They begin as a thickening of the endothelium
with a ridge-like formation on the veln wall. At first
they form a mere circular ridge in the wall or the vein.

This ridge is composed solely of endothelial cells at trirst
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but soon mesenchyme just beneath the ridge seems to push
out almost as tast as do the endothelial cell layers.
This seems to cause a thinning of the vein wall at the
base of the ridge. The base of the ridge of the blecus-
pid then begins to torm downward as though the pressure
of the fluid from above torced the attachment to the
veln wall whlle the ends of the ridge or ledge were
formed. This might account for the tormation of the
cuéos of the valves. The pressure of the rluid from a-
bove the valve cusps would clearly cause the two valves
to bring thelr ends into opnosition; thus closing the
lumen of the vessel.

The tunica media above the valve flap is only one
fifth as wide as elsewhere, and circular muscle tibers
seem markedly deficient. This may be an exnlanation of
the varices, saccular in tyve, which Kampmeier found in
cadaver specimens.

At times there are found remnants of valves which
seem to0 be only vestigial structures located near a tri-
butary vein. This would seem logical as protection ag-
alnst a reflux at the veln opening.

Valves are usually located at the entrance of the
saphenous into the femoral and into the poplitéal. They
are usually to be tound distal to or below the opening
of a tributary.

McPheeters work on cadavers did not show that val-
ves at the function of the short sanhenous and popliteal

to be as constant a finding as would pe expected. Often
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there were no signs of valves at all. At timee the val-
ves seemed to bear no relation whatsoever to the entrance
of a tributary vein. Some of the tributary veins have

no valves at all. There seems to be no regularity whgt-
soever in thelr location.

According to Kampmeler, Von K. Bardeleben dld an
enormous amount of work on the wvalves in the veins and
their development and that he states that many more val-
ves are laid down during tetal lire than survive to ad-
ult growth. This view would agree with the theory of
Klotz, that a degeneration of the valves in adult lite
with a loss of tone and a secondary gradual atrophy 1s
one of the chiet causes in the development or varicose
velns.

PHYSIOLOGY OF VEINOUS FLOW IN THE LEGS.

Howell has devised a simple apparatus for deter-
mining venous pressure, the degree of pressure neces-
sary to obliterate a given vein in the arm or leg can be
readily determined and measured in columns of water, but
it 18 obvious that for any given vein this pressure will
vary with the position of the vein and thickness of its
wall. When the hand hangs pendant at the slde the pres-
sure within its veins will be greater than when it is
raised to heart level. The pressure actually measured
tor any given position of hand or toot must, theretore,
be corrected for the heart-level by determing the verti-
cal distance between the veln and the heart, and sub-

tracting thls distance, expressed in centimeters, tfrom
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the ovressure, aleo expressed in centimeters, which was
found necessary to obliterate the vein.

hen venous pressure is measured in the legs at a
low level in a person while standing we should suppose
that atfter a reduction to the heart-level it would be
about the same as that noted for veins of the arm, since
the vessels are of about the same order with reterence
to thelr distance from the capillary bed. In a series of
observations of this kind, revorted by Von Recklinghausen,
1t was found on the contrary, that atter subtracting the
distance between the toot and the heart, the pressure
within the velns was negative by as much as 40 c¢m. Howell
exvnlaine this unexvected result by supnosing that the
flow trom below got uv only enough pressure in the veins
to 1it't the blood above the level of the pelvis and that
the complete closure or venous valves at this level pro-
tected the veins from the tull pressure of the volume of
blood above them. Eventually, the pressure in the veins
would have risen sufficiently to 1ift the blood to the
heart level, but it seems probable that under ordinary
conditions of lite this result is affected by cooperation
of the muscles of the legs and resviratory movements ot
the thorax. Howell,in his book, believes the most im-
nortant aecessory factor in venous circulation to be the
respiratory movements and contractione of muscles ot the
limbs and viscera. In brief, it may be said that the
main ertect of the resviratory movements is to force or

suck blood trom the large veins of the abdomen to the



héart, this in turn causes the large velns such as the
iliacs to exert an aspiratory efrect on the smaller
veins below 1t, such as the popliteal, thus turnishing
stimulus to central tlow ol venous Dblood.

PATHOLOGICAL PHYSIOLOGY OF VARICOSE VEINS.

A8 reterence to the trendelenberg states of var-
icose velns will be reterred to tfrom time to time dur-
ing the completion of this paper, I will endeavor to
exolain them at this time in order that clarity of mean-
ing shall not be sacrificed.

The patient's leg is elevated and held in that po-
gition until the varicose veins are empty, next the prox-
imal end of the long saphenous veln below Poupart's liga-
ment 18 compressed, and the patient 1s allowed to stand
uo. If the vein fills up with a gush of blood from a-

bove when compression is released the test 1s said to be

a positive Trendelenburg, tor valvular incompetence ot the

long saphenous. If, however, the veins fill up suddenly
on standling before compression is released and the veins
become more distended the test is said to be a double po-
sitive Trendelenburg, and indicates incompetence ot val-
ves of the long saphenous and anastomatic branches. It
after elevation and compression the veins fill up slowly
on standing and 4o not dilate more after relieving pres-
sure, the test 1s negative and the valves are known to
be competent.

As before described the anostomotic veins of the

superficlal and deep systems have valves which direct
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the flow of blood. Thus in a normal individual it is pos-
gsible for the blood to pass from the superficial velns
to the deep system but not in the reverse direction. If
the Frendelenburg state 1e negative or double this re-
verse flow from deep to superficial veins will be pos-
gible. According to the McPheeter all varicose veins
and particularly in those in which the valve action has
become deficient, either through a primary destructive
injury to the valve or secondary to a dilatation of the
vein walls, the venous blood 18 stagnant or flowe in
the reverse direction. He also states that "The very
thought of injecting directly into the blood stream a
destructive solution with the intention of getting a
thrombus formation, which 1s always considered the par-
ent of an embolus, seems unsclentitic and certainly
non-gurgical. This, however, 18 what is done 1in the
injection treatment of varicose veins by sclerosing so-
lutions." With this thought in mind he conducted a
serles of X-ray experiments to prove that the direction
of venous flow in varicose veins tended to prevent em-
bolus formation rather than produce it. Thus tor the
following discussion on X-ray evidence the author is
indebted to H. O. McPheeter.

Liviodal wae injected directly into varicose veins
of the thigh and the results observed under the tluoro-
gcope; and it very clearly confirmed the opinion that
the venous tlow in varicose velins was toward the peri-

ohery, returning to the general circulation through the
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communicating velns and the deep system.

The case described was of a woman, age 40, who gave
a Frendelenburg positive, the patient was placed on the
fluroscope table in sitting position and % c.c. of 1lip-
1odol injected and the tollowing facts noted:

(1) As long as the patient remained auiet the lip-
1odol remained in a s0lid mass at the site of injection.

(2) When asked to strain as at stool the mags
vassed downward about six inches. Relaxation caused no
retrlux.

(3) Muscular activity of the foot without force
caused the liniodol to pass downward into the communica-
ting veins.

(4) Forcetul exercise of the calf muscles simulat-
ing walking caused the particles to pass into the deep
system, where they advanced toward the heart with each
oump-like action of the legs.

(5) During inspiration globules of lipiodol in
guperficial varicose veins were torced peripheral-ward
about one inch, those in the deeo system remained sta-
tionary. This illustrates the etfect of intra abdominal
pressure on blood tlow in the valveless saphenous.

(6) Expiration with negative intra abdominal pres-
sure produced no change in the superticial varicosed

saphenous, but due to the aspliratory effect, tended to

draw particles central-ward trom the deep system of veins.

This explains clearly how valvular incompetency in

the great saphenous (Frendelenburg positive) plus valvular
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deticiency in the communicating veins (Frendelenburg
negative) gives the described Trendelenburg double. In
this condition we get a reverse tlow trom both the su-
verticlal and deep system of velns, causing a stagna-
tlon of blood in the devendent extremity.

GROSS PATHOLOGY.

Bernstien classifies the varicose veins according
to the pathological formation present or the types of
varices as:

(1) The isolated or saccular varix. It is usu-
ally present on the main trunk of the long savhenous in
the thigh.

(2) The serventine or sinuous varix. These two
forme are encountered at the same time on the principal
trunk of the long sanhenous and the collaterals.

(3) The varix of uniform dilatation. One may
call 1t the normal vein interposed between two varicosed
varts of a vein, yet where the wall is hypertronhied on
account of the abnormal pressure due to the true varice
on both sides. This 1s seen on all parts of the thigh
and lower leg.

(4) Fine cutaneous dilatations. These are com-
monly seen on the inner thigh ot tleshy individuals and
are called "stars", "brushes", "skyrocket" or "spider
bursts."

MICROSCOPIC PATHOLOGY

As indicated by a definition ot varicose veins in

the early stages of varicosities there is a general hy-



pertrophy of all contractile elements. As dilatation
continues there 1s a gradual progressive atrophy or
these same elements, 80 that in the tully developed
varix both elastic tissue and muscle tissue show ev-
idences of extreme atrophy. The wall of the vessel
becomes thinner and tibrosed. Changes in the intima
occur in the torm of prolitreration which produces
nodular elevations simlilar to those seen in arterio-
sclerosis. Calcitycation may occur in varicose veins
of long standing and ossirication may occur rarely.
If inrlammation 1s present with the various intlam-
matory oroducts it 1s generally regarced as a compli-
cating factor and not a direct part of the process or
varix rormation.

ETIOLOGY OF VARICCSE VEINS.

In discussing the etlology of varicose veins
very rew authors seem to be at agreement as to the
more common etiologlcal tactors involved in the pro-
duction of them and until the development of scleros-
ing methods ot injection treatment has been a rather
dlscouraging proposition, and because ot the number
and wide ditterence in opinilon as to the etliology it
was impossible to treat the condition by removal of
the cause. However, there are a number of generally
acceoted conditions which are known to predispose to

varicose velns and are gs follows:

(1) Heredity and congenital ractor.
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McPheeters, iierkat, Lundblad and other place thile
tactor at more than 70% of all causes. This means that
the patient 1s born with weak veln walls, so that when
he 18 subjected to the strains of zdult life there 1is
increasing congestion in the velns of the extremitles
and the veln walls give way and dllate causing incom-
nlete closufe of the valves and venous stasis. Such
strains occur in pregnancy and in occupations demand-
ing long hours of standing or walking on hard floors
with poor shoes, however, there is not a single case
recorded where varicosities of the arm have resulted,
and whlle there 18 a wide difference 1in position and use
of these extremities as compared with the legs 1t seems
that 1if 70% can be attributed to this factor that an
occasional occupation would lead to varix tormation in
then.

Hesse and Schaak, with an immense amount of ex-
nerimental material and work, found that the normal val-
ves in the long saphenous stand the back oressure of 180
millimeters of mercury. They exnlain the formation of
varicose veins on the basis of accevnting the normal back
pregsure in the venous system due to intra abdominal
pressure acting on valves which are congenitally weak or
weakened by disease, trauma or age.

Bler and Lehman explain varices on general connec-
tive tissue weakness of the entire body which include ptot-
ic tendencies towards varices, varicocele, pes planus, en-

teroptosis, hemorrhoids, etc. The walls of the vein and
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their accompanying valves would be sufficient to maintain
the normal pressure without difficulty, yet they would
zive way to the increased poressure which would be associ-
ated with heavy work, severe contractions of the abdominal
muscles, coughing as in pneumonias and chronic bronchial
conditions, etc.

Ag told by McPheeters, Kashimura, a Japanese surgeon,
offers the exolanation that it may not be entirely a con-
genital proposition, but that during life therq develops
a loss of nerve and muscular tone of the vein wall which
allows the dilatation to occur. Lending weight to his
theory, he states that varicose veins are very rare in Ja-
nanese in thelr own country. This he attributes to the
fact that they do their work in the sitting position.
While in America the Javanese sutter as much or more than
the Amerlicans when they do long hours of work in the
standing position. He otfters the exvlanation that the
standing vposition rirst causes over stimulation of vein
walls with compensatory hypertroohy and secondary degéner-
ation and relaxation. It 1s well known that people who
work wlth long hours of standing otften develope varicose
veins, yet to see a mall clerk, laundress or other person
who has been on the job for years does not mean that one
1s also viewing a sutterer of varicose veins.

(3) Endocrine theory of varix tormation.

This factor 1s no doubt important, but this
again could act on congenitally weakened walls. This

endocrine factor 18 most active and its results are most
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often seen assocliated with three veriods of menstrual
function an exhibition of heightened endocrine activity,
puberty, pregnancy and the menovause. Asg to varicose
veins of legs and vulva in pregnancy, Delee and #Williams
treat the matter of etiology rather lightly and assume
that because the velns dilate with pregnancy and usu-
ally recede post partum that the welght of the pregnant
uterous 1s the sole cause.

Gaugler believes that under ordinary conditions
certaln hormones secreted by the endocrine glands main-
tain the tonicity of the walls of the veins through the
sympathetic system which acts unon the smooth muscle ti-
bers. If some of these secretions are lacking, there 1is
a lack of tonicity of walls of veins and valves and that
this constitutes varicose disease. He further points out
as proof of his theory that these congestive attacks are
always more marked at the time of the menopause and in
many cages varicose veins appear at that time. In cases
ol removal of the ovaries, varicose veins otten occur
within two to three months. He turther notes that during
the t'irst months of pregnancy when the uterous is esmall
and relatively light that varices are freocuently developed.

These facts seem to indlcate that varices develop
when there is a disorder in ovarian secretion. But Gau-
gler and others either do not mention or fail to reconcile
these views with the fact that varicose veine are fairly
freguent in men.

Millet does not consider the betore mentioned con-



ditione as etiocloglcal factors, because of their almost
universal commonness, he pelieves the origin ot varices
should be searched tor in a syndrome which is common to
all cases and not to heterogenous and variable cacges,
but ends by rather weakly declaring that he believes the
liver to be the sole cause and advises treatment in the
form of a rest cure at a mineral water sorings, making
his paper appear too much like an advertisement for a
nostrum.

(4) Age and sex.

In Bernstein's series ot cases 75 per cent ot
varicose veins occurred betore the thirtieth year. In
both sexes they were approximately eaual up to the twen-
tieth year; between twenty and thirty years, rour women
to one man, trom thirty to torty years, three women to
one man and between torty and ritty years, four women to
one man.

McPheeter's work shows the same ratio. This un-
eoual relation between men and women bears direct evidence
to substantiate Gaugler's theory as to the association of
ovarian and endocrine system with the develooment of vari-
cose veins, but a tallacy as to statistice is evident be-
cause more women than men present themselves tor treatment
for cosmetic reasons and several writers go so far as to
state that the varicose incidence in men 1is ecgual to that
in women.

(5) The infection theory.
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Often a patient dates the onsets of his varicose
veins from an attach of pneumonia, intluenza, typhoid,
diohtheria, pelvic infections, etc. This lends strength
to the theory that infection is an etiologlcal tactor.

Ae stated by McPheeters in his text, Thorel believes

that thls condition would start with an endophlebitis,
later extending to the media of the vesgel wall. Others
believe that 1t would come directly through the vasa
vasorum and directly involve the media. Still others

think that it might be either embolic or hematogenous in
origin or by direct extension trom localized infection in
& nelghboring rield, such as occurs in injuries and traumas.
This would be expnlained by the development of a low grade
phlebitis and even perinhlebitis, but of such a low grade
type as to give no clinical symptoms whatsoever at the
time, yet sufrer to initiate destructive processes in the
veln wall, which later go on through a pathological course
to a destruction of the muscle layer of the media and a
fibrous tissue formation, this, tending to dilatation with-
out subsecuent constriction and the formation of varicose-
ties.

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS.

Under the dlagnosis of varicose veins not only the
apparent dilatation of veins, but also veins which cause
nain in the leg, must be considered and with these any
other subj)ect or disease which will cause pain in the low-

er leg. Of these rheumatism is the most common, with
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rheumatic pains about the knee and ankle. Ag 18 the casge
with any other digease and a pnoint otten forgotten by the
student a patient may have two or more diseases at the
same time which may or may not be assoclated, thus because
of the commonness of these two conditlons, rheumatism and
varicose veins often occur together.

By the abnormal tenslion on the terminal nerve fila-
ments underlying the skin of the lower leg, the patient
can have pains which simulate most any condition of the
lower leg, thus if every dilated vein on the lower ex-
tremity 18 regarded as a varicose vein and treated as
such, grave mistakes may occur. A group of rare but well
defined casgses of multiplie arterio venous communications
may give rise to a mistake in diagnosis characteristic
of this group is, (1) there is no visible puleation as
the communications are small. (2) it is congenital and
becomes manifest in early life, progressing continuously,
(3) the affected 1limb is warm and may be larger than its
tellow, (4) the blood in the dilated veins 1s arterial
in character.

"Buergers" disease, which affects arteries as well
as veinsg, not infrecuently starts with a spontaneous
phlebitis, which subsides and occurs again. These re-
curring attacks may result in dilated veins with valvu-
lar insufficlency. Unless attention 1is paid to absence
of nulse, the devendent rubor and the characteristic in-
termittent claudication, the mistake 1s made and has been

made ot injecting such velins with sclerosing solutions.
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The same 1s true, though to a less extent, of venous di-
latations occurring in patients with obliterated arter-
le sclerotic vessels.

Another error which 1s sald to be ocuite frequent
is to treat a vatient's veins when his complaints origin-
ate in another source. The frequent occurrence of flat
foot with varicose veins has been emphasized. "Ache in the
calf, the knee and hip joints, with less emphasis on the
characteristic site of paln at the arch of the good and
the calluses may mislead the practitioner to internret
the patient's symptoms to be partly or solely due to var-
icose veins. Any orthopedic difficulty, such as genu
valgum, sacro-iliac pain or spondylolisthesls it they
radiate to the extremitles, should be investigated.

Probably the chief ditferential dlagnosis to be
made is between a simple varix and a compensatory vari-
cosity due to a thrombosis of the deep circulation. The
patient should be ocuestioned caretully about previous
intlammation of the leg and especially phlebitis. The
type sald to be most freocuently met with 18 the phlegmasia
alba dolens of the puerverium. If the patient has had
phlebitis there should be no attempt made to obliterate
the superficial velns until the deep veins have been
proved competent. Ferguson'se practice is to test this
by apnlying a snug elastic bandage to the extremity, 1ir
there is an incompetent deep circulation the patient usu-

ally exveriences no benetit trom the bandage and on the
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contrary complains of more discomtort and disability.
Kern and Angle state that there is no absolute test tor
determining obstruction of the deeper veins, and they
depend more on the patient's history ot a post-opera-
tive or vost partum phlegmasia alba dolens than on any
test. As suggested by Herbert Davis of Omaha a good
clinical test is to bind the lower extremity with an
elagtic bandage trom the toes to knee so that it col-
lapses the superticial veins, but exerts less than gys-
tolic pressure on the leg, the patient is then sent tor
a ten block walk, 1f deep circulation is good the pa-
tient completes the walk and returns usually stating
that there is much less pain and discomtort; on the
other hand, 1t there 1s no deep circulation, the patient
can walk but a tew blocks and returns begging to have
the bandage removed because of increased paln and dis-
abilivy.

De Takats uses Perthes test tor patent deep cir-

culation. A blood prssure cutt is thrown around the thigh

in the upright position and is inflated just enough to
compress the saphenous vein. The patient is then asked
to walk to and tro or to rlex and extend his knees about
ten times. During these activities, the calt muscles
contract and scueeze the blood out of the deep veins and
agolrate the blood trom the varices. The dilated veins
must diminieh in size it the deep circulation is patent.
To demonstrate better the loss ot blood tollowing this

sucking action the blood pressure cutt is detlated and
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the blood rushes into the saphenous vein and tills up
the varix to its tormer size. If there is no appre-
cilable diminution in the size of the dilated veins when
the patient walks, an increased venous nressure must be
pregent in the deen veins, a tact which signities that
obstruction ls present somewhere between the veins of
the caltr and the vena cava.

In those cases where the veins are small and the
chier gymptom is pain the ditferential must be made
from thrombo angiitis obliterans, intermittent claudi-
cation and Raynaud's disease. The history ot superti-
clal vascular changes, and the application of tests tor
the arterial circulation by valpation of the pulse ot
the dorsalis vedis tibica nostica or the ponliteal art-
eries, 2nd X-ray voictures will help in dlagnosis.

A caretul general physical examination should al-
ways be made betore institution of treatment, the thor-
oughness and caretulness being dependent on the exper-
lence of the physiclan. #cPheeters believes thaﬁ the
lmportance of a general phyeical examination in each and
every individual case is exaggerated.

The various laboratory teste such as Urinalysis,
blood count and wassermann otten yleld usetul dilagnostic
intormation.

COMPLICATIONS OF VARICOS® VTINS.

Complications include ruvture of the dilated veiln

through the thin over-lying skin with protuse hemorrhage,

intectious thrombo-ohlebitis, local intections, derma-
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titis, eczema, ulcer cruris and rarely embolism.

The most common complications in the develop-
ment ot intectious thrombo-phlebitis of the superfi-
cial groun ot veins and deep velns of the lower leg.

As before stated, the blood is stagnant and poorly
oxygenated and is thus more susceptible to intection,
thus violent acute, inflammatory conditions develope.
The condition 18 very painful and tender. The veln
becomes filled with a hard clot or thrombus.

Following the marked inflammatory condition of the
leg asgsociated with thrombo-phlebitis, there is marked
injury and destruction to the lymphatic circulation which
causes a varying degree of edema.

The continued congestion of the skin associated with
varices at times causes an intense dermatitis and later on
an eczema which may be of the molst and oozing type. Fun-
gus infections of the feet are often assocliated with this.

The conditlion called Hemorrhagic varice 1s the con-
ditlion in which the varix wall is very thin and followed
by light trauma or spontaneously will actually rupture
and give much diffusion of blood into the superticial fas-
cia.

The most severe and extreme condition which devel-
ops as a complication assgoclated with varicose veins 1is
the varicose ulcer.

TREATMENT OF VARICOSE VEINS.
In general the treatment resolves itselt into act-

ual treatment which may be surzical or by injection with



associated general treatment, prophylaetic and pallia-
tive treatment.

Propohylaxis. Occording to Grelety and Bosviel
rhythmic walking 1s the pest prophylactic measure. In-
dividuals who are obliged to remain standing tor long
perlods during working hours should be encouraged to
walk betore and after work. Walking is preferable to
violent exercises which many individuals take on Sunday.

Shoes should be well-fitted and of good quality.
High heels are to be forbidden because it is noted that
the heel 18 immobile, the sten is reduced in length and
the muscles of the calt are sald to atrophy.

Lying down freocuently with the feet elevated is
often helpful. The object of gymnastice is to increase
the venous clrculation by respiratory movements and de-
velop the muscles of the legs. Horse-back riding 1is
sald to be apt to increase varicose veins, but tennis
and golf may be allowed: The welght of the individual
should be carerully watched, under weight persons otten
oredlsnose to varicose veins because the veins are de-
nrived of support by tat. Constipation should be checked
and other conditions which cause increased abdominal
oressure, such as chronic cough should be cleared up.

Delbet says that garters may be ot value in casge
of severe varicose veins 1f they are sufriciently tight
to compress the veins and to diminish the weight of the
column ot blood; while McPheeters says that tight garters

are to be absolutely torbidden.
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All genital aftections in women should be care-
fully treated. Diseases of the uterous and ovary may
not only cause stasis in the venous nlexuses, but may
compress the lllac veins directly.

In view of the endocrine theory of varicose vein
formation, the administration ot various glandular pro-
ducts are sometimes of benefit.

PALLIATIVE TREATMENT.

Attempts to remove etiological factors involved
in the production ot the varicose veins and the wearing
ot elastic stockings or elastic bandages or some type
1s the usual palliative treatment prescribed. The pur-
pose of the stocking or bandage is to give mechanical
supvort to varix. Often in pregnancy this treatment a-
lone will keep the patient comfortable and help to vre-
vent the occurrence of permanent varix tormation.
OPERATIVE TREATMENT. |

As stated by Douthwalte, Matas has outlined the prin-
cinles upon which the ettectiveness of the operation de-
vends as follows:

(1) To arrest the hemodynamic retlux ot the col-
umn ot venous blood in the suverficial vein when the vd -
ves of these velns are incompetent and the varicosities
accompany or depend upon progressive intravenous tension.

(2) To torce the more superticial venous circula-
tion trom the less supported subcutaneous veins into the

deeper more supported trunks.



(4) To make impossible the entrance into incom-
petent superficial veins of blood from deeper intra-
muscular veins by obliterating enlarged parts of the
communicating branches while removing or obliterating
the superticial trunks.

SURGICAL TREATMENT -- 18 composed of ligation, exci-
sion, and ligation and injection combined.
BABCOCK'S VENECTOMY .

A pliable prope is introduced into the vein tor
some distance, the distal end ot the vein is tied to the
acorn-tivped end of the probe and by a series ot quick
jerks the vein is stripped out. Collateral veins are
said to bleed but 1little into the subcutaneous tissue.

A firm supvorting bandage is avplied trom the toes to
the thlgh and the patient remains in bed for seven to ten
days.

Mayo has modified the operation somewhat by merely
tying the vein to the tip of the probe introduced into
the veln and the vein 1is pulled out inverted on itself.

Schede's operation consists ot a circular incision
of the skin and subcutaneous tissues to the muscular
sheaths at the junction of the middle and upper third ot
the leg. The divided veins are tied and the wound sutur-
ed. As an undesirable paravlegla or circulatory detrici-
ency occaslonally follows from the division or sensory
nerves and superficial veins the operation has been modi-

t'ied,
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Powell uses an interrupted incision. To make the
division more complete, Friedel employs a long spiral in-
clsion, encircling the leg a number of times from the root
to the knee.

Where the veins are very tortuous the turning back
or skin flaps and the carerul excision ot veins is used by
some men, but the vitality ot the skin is voor and secon-
dary necrosis and sloughing may occur.

COMBINED LIGATION AND INJECTION TREATMENT.

Wright uses the combined ligation and injection meth-
od of treatment for varicose veins which allows the patient
to remain ambulatory. The veiln he selects for treatment
he sneaks of as the parent vein, usually a portion ot the
saphenous and the most prominent, rather than the highes£
nortion 1s selected for ligation.

"The skin is sterilized and then anesthetized with
novocain. An incision halr an inch long is then made a-
crose the line of the vein, and when the subcutaneous tig-
sue les reached a smzll retracter ls inserted. The vein is
then pvicked up and treed from connective tissue, the re-
tractor removed turned around and the prongs inserted un-
der the vein and sevarated. Owing to the selr-retaining
nature of the retractor which is a modification ot Irwin
Moore's laryngo-tissure retractor, the veln is kepnt on
stretch and elevated out ot the wound, two c. cm. ot 5%
sodium morrhuate are injected into the lumen of the vein.
The object of the injection is to fix the thrombus which

'Will rorm after the ligation, above and below it. Two



-ligatures or cat gut are now passed around the vein, at
least an inch apart and the vein divided between then.

The advantages of this type of procedure over in-
jection alone are said to be that it hastens the treat-
ment because a much smaller number of injections are
needed to produce results and that sclerosis le more cer-
tain.

THE INJECTION TR®WATMENT OF VARICOSE VEINS.~- HISTORY.

The history of the injection treatment of varicose
veins dates back to the inventlion of the hypodermic syr-
inge by Pravaz in 1851. Coagulating substances such as
alcohol, ferric chloride, tincture of lodine, Lugol's so-
lution, and carbolic acid were used, but later were re-
nlaced by the hypertonic solutions of sodium salicylate,
sodium chloride and sugar. The bulk of the credit for
the establishing of the method in more recent years seems
to be due to the efforts of the French investigators.
Tavel, 1904, Sicard and Gaugler, Genevrier, Forestier, Di-
later and Troisier, may be mentioned as important contri-
butors to the sub)ect. Linser in Germany, in 1911, while
treating a syphylitic patient with mercuric chloride, ob-
gserved after repeated injections that the veins becane
thrombosed. This suggested to him the possibilities of
mercuric chloride in the treatment of varicose velns, and
he used 1t until 1923. At that time he abandoned the use
of solutions of mercuric chloride because of the occasion-
al toxlc effects and resorted to a solution of sodium chlor-

ide, trom which he obtained good results. In this country
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McPheeters took an early interest in the method. The
general trend ot the English, French, German and Ameri-
can opinion is shown in the recent publications of Douth-
walte, Forestier, Kausch, Bobl, and McPheeters. Equally
interesting reterences are those of De Takats, Tunlck,
Kilbourne and Kern and Angle, and many others.

CONTRA INDICATIONS TO INJECTION TREATMENT.

Deep thrombo-phlebitis produces a dilatation of the
superticial veins which 1s of a compensatory nature and
must be preserved. Obliteration of the varices is, there-
tore, contra indicated. Recent cases of thrombo-phlebitis
in the deep system are a positive and detinite indication
and must remain so until time has shown the extent ot dam-
age to the deep circulation, and until the intectious pro-
cegs has subsided entirely. Kern and Angle consider that
in addition to active or latent phlebitis and obstruction
ot the deep veins, arterial disease of the extremities
(Raynaud's disease and thromboangitis obliteranc) and car-
dlac diseases are contra indications. They say that oreg-
nancy in itselt is not a contra indication, but that since
varices are greatly improved atter delivery as a rule,
they preter to walt. McPheeters, on the other hand, does
not think that the varices of pregnancy, where they are
paintul or distressing because of their size should be
looked upon ag interdicting injection treatment. The field
of pregnancy and varicose veins seems to be in need of rur-
ther investigation because of the great diversity of opin-

ion as to 1ts cause and indilcations for treatment.



Elderly patients and patients enteebled by acute or
chronic disease are generally considered as contra indica-
tive to injection treatment, and arterio venous fistula
previously described 1s also considered as such.
INDICATIONS FOR INJECTION TREATMENT.

The indications tor the injection treatment of vari-
coge veins seems to vary with the conservatism of the phy-
slclan and his experience. ©Sicard considers that only
those cases should be treated which present definite dis-
abling pathology due to the varices. McPheeters believes
that all cases ot varicose veins should be treated by the
in)}ection method, unless a detfinite contra indication ex-
ists. |

The conditions generally accepted as indications
for treatment are:

(1) vVarices which are so large and paintul as to
vartially or wholly disable the patient.

(2) vVarices which have developed complications
such as ulcer, eczema or pruritus.

(3) Paintul large varices of pregnancy betore the
end of the gixth month.

(4) Varices cagsing rheumatic pains in joints.

(5) From the patient's stand-point and probably
of'ten bringling the patient to the physiclan 1s cosmetic
ettect.

SOLUTIONS USED.
The physician has at his command a variety of solu-

tions that have been used with success.
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Siebert and Wreszynskl have grouped them pharmaco-
loglically as tollows:

Group 1. The salts which absorb water: Sodium
chloride, calcium chloride, sodium salicylate, and sodiunm
citrate.

Group 2. The hologens: Tincture of iodine, Lugol's
solution, Pregl's 1odine solution.

Group 3. fhe alkalies, which have very cauterizing
etfects: sodium carbonate solution.

Group: 4. The heavy metals: Corrosive suvlimate,
iron verchloride, mercuric 1iodide.

Group 5. The organic cauterizing agents: Alcohol,
dextrose, glucose, lnvert sugar, cuinine and urethane.

The most important ot these are : Sodium salicylate,
20, 30, and 40 per cent solutions as used by Sicard, Parat,
and Pennoyer. 30 per cent by Heilneck, 40 per cent by For-
estier, Douthwaite, Schussler, 50 per cent by Perry and
Edmunde. Quinine and urethane, Geneirrier, 1921, Sicard
and Gaugler, and glven second choice by McPheeters, Smith
and Payne, Douthwalite, Goldsmith and Dixon. 50 per cent
glucose, De Takats, Douthwaite, Ferguson and Dixon. 15 to
30 percent sodium chloride, Linser, Schmier, rerguson.
Invert sugar 50, 60, 75 per cent solutions, Logeteill and
Dahlsgtrom, McPheeters tirst choice, De Takats, Carter.
Dextrose 50 per cent and sodium chloride 30 per cent, Kern
and Angle, De Takats, Glle, ¥erguson. Sodium morrhuate,
Smith ot Rochester.

Tach of the above solutions has its exponents and



opoonents. The 1deal aimed at is to use a solution which

will oroduce a minimum amount ot reaction, will be efrective

in the majority of cases, and will not cause gloughing or
vervascular intiltration.

Concentrated sodium chloride solutions and sodium
salicylate solutions have the distinct disadvantage or
causing a severe cramn whortly arter injection, which
lasts for several minutes, at times there occurs a very
marked nerivenitis with infiltration, redness and tender-
ness of the skin aﬁd subcutaneous tissues surrounding the
veln. This may persist for a week or ten days desnite
hot ap»nlications. Faulty 1njectidns will cause a slough
of the tissues if either of these solutions get out side
the vein wall in any considerable amount. They both pro-

duce a good t'irm sclerosis for considera®le distance even

in large varices. Obllteration is firm positive and tair-
ly permanent. %With aquinine and urethane solution a moder-

ate crampling 1s observed (De Takats). McPheeters and oth-

ers state that it does not cause any cramning at the time
of injection. Following its use in a subject with idio-

cyncrasy for ocuinine gystemic symptoms will be observed.

dypertonic sugar solutions have been extensively us-

ed and are very popoular at present. These solutions seem
to be fairly innocuous, the cramp nroduced isg milder than
that which follows sodium chloride solution. They are
saild not to cause sloughing when accidentally introduced

extravasularly. When this occurs, there is a sharp, lo-
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' calized and burning pain. De Takats saye that the cramp-
ing nain (which after correct injectlion) takes place is
evidently at a time when the hynertonic solution reaches
the nerve tibers in the adventitia, either through the
wall of the vein or vasa vasorum. At the same time, be-
cause of the stimulation of the sympathetic perivenous
tipers an active contraction of the veln occurs. The
sclerosing eftect ot the sugar solutions 1is probably not
so great as that of the sodium salts.

The combined glucose and sodium chloride solution
18 saild by Angle and Kern to result in endophlebitis
eoual to that produced by the sodium chloride solution
and to cause an exceedingly tirm thrombosis.

TECHNIC OF INJECTION TREATMENT AND CAUTIONS.

The technic of the treatment has been described by
Linsar, Sicard, McPheeters, De Takats, Kern and Angle,
Dixon and a great many others. The procedure varies
with the clinician and the solution used, but in general
there 1is of course a great similarity, the tollowing
technic is fairly typical and with slight modirication
can by used tor any solution.

Needles. The needles should be of short length,
sharp and have a short bevel. A long bevel point nre-
disnoses to leakage of Tluid into the tissues. The
gauge will devend on the preparation.

A 10 c.c. syringe, the solution selected tor the
injection, tournicuets, pads, adhesive tape and elastic

web bandage usually complete the eculpment. McPheeters
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preters a syringe with tinger and thumb grivs so that
fluid may be injected or withdrawn with one hand, the
other hand lert free tor other procedure.
POSITION OF PATIENT DURING THE INJECTION.

Considerable discussion has been devoted to the
ouestion of the nosition of the patient during injec-
tion. Most agree that the horizontal position is best
ot all, but may not be vossible in all cases. The ex-
act nosition of thé leg at the time of injection will
vary with the technician. It must be lett to the in-
dividual operator to use his own judgment as to how best
to collapse a vein and how to keeo it collapsed if so
desired.

SITE OF INITIAL INJECTION.

Most authors ovreter to begin injection in the
lower segments or the dilated vein and then proceed up-
ward one segment at a time. According to Payne, vari-
cositiesAinvolving the ankle should be left until last.
The preliminary precautions of intravenous therapy with
regard to asensis should be observed. The patient is
asked to stand bare-legged, and while the varices are well
distended the sites ot injection are marked with iodine
or some other colored solution. The patient is then plac-
ed in the recumbent position and the needle inserted.

One must be certain that the needle is in the vein,
the solution should be injected toward the trunk. As soon
as blood can be aspirated into the syringe, the second and

third t'ingers or the let't hand should be used to strip the
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vein proximally and distally from the insertion point, and
to maintain compression on the segment about to be inject-
ed, thus the veln is made as emoty as possible. The deliv-
ery ot the solution should be made'very slowly, and the in-
Jectlion will be vainless as long as the solution is going
into the vein and the needle is tree in the lumen of the
veln. Blood should be asnirated several times during the
injection. For assurance on this point, just enough tluid
is injected to make the veln distended. C(ellan and Jones
conglder that the temperature ot the injected solution is
important and recommend warming it to 105o F.

The injection should be stopned immediately it any
stinging or burning is complained or by the vatient, as
this indicates that some ot the solution has been injected
outside the vein. After all the solution is injected the
needle 1s allowed to remain in nosition ror a few minutes
and the leg kept oulet; no pressure should be made on the
veiln ror tear ot 1torcing the solution back alongside the
needle and into the subcutaneous tissues.

McPheeters uses a proximal and distal tournicuet,
aonlied with jJust sufficient tension to obstruct the cir-
culation in the sunerticial veins, but not enough to cause
a constricting etrtect on the velns of deep system, to lo-
calize the solution in the injected segment. Some other
men 40 not use a tounlquet at all.

Pressure should be applied over the puncture in the

veln after the needle is withdrawn to prevent extravasa-
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tion into subcutaneous tissues, a sterile vad may be strap-
ed in nlace over the site ot entry. The 1eg‘may then be
bandaged with an elastic bandage of sutfficient size. Kern
and Angle avnby a tirm pressure bandage taking in the en-
tire leg and root. This is worn during the treatment and
tfor three weeks thereafter in ordef to supnort the veins
until complete organization has taken place.

After the injJection is completed and the bandage
apnlied, the patient is usually allowed to get un and go
about hisg usual business.

The amount of sclerosing solution used and the num-
ber of injections made at a sitting vary with the extent
and mumber of varices. Treatment may by some men be re-
peated every other day or twice a week. The number or
injections reocuired to obliterate individual varicosities
varies too widely to allow tor a definite statement. It
will devend on the site and extent or the varices, on the
intensity ot back pressure, on the presence ot retlux
from deev veins, on the type ot solution used and condi-
tions ot the walls of the veins @ndergoing treatment.

As a rule a cure is usually ertected in trom three
to rive weeks, pbut a much longer time may be necessary.
Final tunctional and coémetic results are not seen until
at least three months atter treatment has ceased.
IMMEDIATE RESULTS OF INJECTION TRTATMENT.

Usually in twenty-four to forty-eight hours after

an injection one of the following results will occur:



(1) No sclerosis.

(2) Only thickening of the vein wall without ob-
literation of the lumen.

(3) Complete sclerosis and obliteration of the
lumen, resulting in a tender fibrous cord.

(4) The same as number three with perivenitis.

THE COMPLICATIONS THAT CCCUR WITH THE INJECTION TREATMENT
must be constantly kevnt in mind. Thesge can be dividead in-
to local and general effects as follows:

(1) Immediate local reaction.

(2) Immediate general reaction.

(3) Latent general reaction.

(4) Latent local reaction.

a. Marked intlammation.
b. Ascending perivenitis.
¢c. Sloughs and ulcers.

(1) The immediate local reaction is rarely of ser-
lous importance. This usually consists of a burning sen-
sation at the injectlion site. At times it becomes a sge-
vere cramp with pain radiating through the calf and over
the extensor or plantor surtace of the foot. 'the distri-
bution of the paln seems to indicate nerve stimulation
gince 1t does not follow the course of the veins, accord-
ing to Cattell. Others think that retlex stimulation of
nerve flbers to smooth muscle in the vein walls is the
cause ol the cramp.

(2) The immediate general reaction depends on the

type or vatient and type of solution used. Such symptoms
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as thirst, sweating, anxiety, vertigo, palpitation, tin-
1tus and so forth are reported, these seem to be most
orominent in nervous women and can probably be best ex-
plained on that basis. However, 1t is unwise to attri-
bute all the reactions to an emotional factor, because
persons sengitive to quinine may very properly héve
tinnitue, vertigo, nausea, etc.

(3) Latent generzl reaction. Headache and fati-
gue with a feeling of lassitude may follow an injection.
Vomiting may occur. Thses general symptoms are explain-
ed ag to be due to too large a ocuanity of the solution
being used, but are often seen with the use of small a-
mounts and are probably then due to a lessened tolerance
by the patient. The presence of any of the symptoms at
the time if the next injection should be an indication
for delaying it until the symptoms have cleared up; the
physiclan remembering that a ditferent solution may be
better tolerated by the patient.

(4) Latent local reaction.

(a) Marked inflammation. This is a fre-

cuently noticed reaction in the region of a vein which has

been correctly injected that may be evidenced by a tirm,

slightly red, swollen and tender area. Such intlammation

will subside within two or three days. At times, however,

a marked 1nflammatory reaction takes place causing consi-

derable discomtort and may incavacitate the patient. Most
authorities agree that this reaction is due to solution in

the vperivenous tissue either by taulty injection, or leakage.
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(b) Ascending perivenitis. The local in-
tlammatory reaction may rarely involve all of the inter-
nal sanhenous in the thigh even though the injection be
contined to a point as low as the knee. This has been
reported in undilated as well as dilated veins and may
become quite an alarming symptom, but as yet, no cases
of tatality trom thrombosis and embolism trom the ililac
velns has followed. De Takats considers that the ana-
tomic arrangement of the tossa ovale, the stagnation in
the superticlal system and the large volume of moving
blood in the femoral velns probably gaurd against this
possibility.

(¢) Sloughs and ulcers. Any appreciabple
amount of esveclally the saline or salicylate solutions
injected outslide of the veins will lead to sloughing and
tormation of a chronic ulcer, at times attempts to in-
Ject the small “splder bust" or telangliectatic veins
which are very superticial will, also, result in slough-
ing.

If local burning, cramps and vain persist tor more
than three or four minutes perivenous injection should
be suspected, and it will show as a rule a local rapidly
swelling area, particularly with concentrated solutions.

An ulcer 1is said ﬁo be prevented by attempts to
aspirate as much of the solution as vosesible trom the
tissues tollowed by the injection ot normal saline, dis-
tilled water or vatient's whole blood into the involved

area. The sloughe begin with marked local inflammatory
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reaction and later develop into deep punched-out areas
with necrotic centers. These should be kept clean and
guarded trom intrection; various ointments and pastes have
been recommended. They require weeks and even months to
granulate and.heal.

HISTO PATHOLOGY FOLLOWING INJECTION.

Hiestologile study ot veins tollowing injection ot
sclerosing solutions reveals a destruction or the intima
together with a varying degree of thrombosis. There 1is
first cloudy swelling of the endothelium; later prolitera-
tion occurs. From these proliterated cells ribrous tissue
arises, in the mass ot which are lodged blood cells. The
walls ot the vein and the thrombus oulckly agglutinate,
resulting in the tormation ot a tibrous cord which may in
some cases remaln valvapble and in others may pecome dir-
ticult it not impossible to teel. ‘'Yhe clot 1s reported
to be rirmly attached ana is nearly an intregal part or
the vein wall itselt; theretore it appears that the danger
ot embolism should be slight. There is sald to be no co-
agulation ot blood in the velin.

"LINICAL RESULTS OF THE INJECTION TREATMENT OF VARICOSE
VZINS WITH VARIOUS SOLUTIONS.

McPheeters has treated aporoximately one thousand
cages with results that he conslders tar better than sur-
gery. «+1ideroe treated one hundred torty cases with 25 or
30% sodium salicylate or with ouilnine and urethane with

excellent efrect. Schussler, since 1922 has treated very
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satisfactorily more than one hundred titty cases. He
feels that 95% of varicosities can receive the benetit
ot the method, but he emphagizes the need tor complete
magtery ot tne technic.‘ Schmier has treated about three
thousand cases with more than ten thousand injections,
and revorts enthusiastically as to results. De Takats
has reported on tive hundred casesg and says that the in-
Jection treatment has proved a valuable addition to spec-
ific theranutic armamentarium. Kern and Angle's report
on one hundred tour cases with six hundred fitty-one in-
Jections, indicates the value of the method trrom the
stand-noint of etticacy, safety and economy of time.
RECURRENCE OF VARICOSE VEINS AFTER INJECTION TREATMENT.
The most commonly discussed short-coming of the in-
Jection treatment 1s the percentase of recurrences. ihen
a vein is removed by surgery, it is generally granted
that it will not recur. However, in the experience of
Mcfheeters, Merkert, Lundblad and others, recurrences ar-
ter surgical removal are more common than atter injection
treatment. They think that it 1s probably due in some de -
gree to new varicose veln formation, so the problem at hand
when a vatient vresents himselt with a new set of varicose
veins 1s whether it 1s 2 true recurrence or a new develop-
ment. When it 1s a new formation a more thorouzh search
for etiological tractors must be made. When it is a true
recurrence, improvement on technic is advised, along with
various other explanatlions, the most popular being the re-

canalization theory. However, it is noted that certain
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veins are more resistant to sclerosing solutions, otten too
weak a solution is used, or not enough and terminal compres-
gsion until good organization has occurred may be neglected
by the patient or the clinician.

If the great sanhenous is patent at the sanhenotemor-
al ovmening downward with a defectlive valve at that point,
which allows the venous blood column to continue its down-
ward oressure against a thrombosed segment of varicose
veins at the knee and lower leg, 1t 18 reasonable to assume
that this »nressure will ultimately force open the o0ld chan-
nel and that the main trunk will open collateral vessels
and form more varicose velns as in the bveginning. Failure
to recognize this noint 1s said by DeTakats to be respon-
sible for a great majority of failures when technic was
otherwise perfect.

PULMONARY EMBOLUS.

After a review of the literature, McPheeters found
only four cases in which pulmonary embolus was found to be
the cause of death, fifty-three thousand cases from Furo-
vean and Amerlcan clinicians. However, I believe, and with
some proof, that cases of pulmonary embolus and death fol-
lowing injection treatment are more numerous than this as
an occaslonal gvnoradic case among the patlents of physicians
who are not in the hablt of renorting such cases,lor who
willtully do not report such cases, are bound to occur,
probably the most common tractor in theilr production is a
period of inactivity by the patient either in the bellef

of the patlient himself or the physician that rollowing



treatment 1t is the proper orocedure.

Ag 1s usual the embolus 1s frormed trom a pretormed
thrombus intentionally oroduced by the sclerosing tluid,
and 1f a reverse tlow in varicose veins 1s usual as de-
scriped under pnathologlcal ohysiology, then the danger
from embolus should be nil. However, McPheeter is of
the beliet that when some other inter-current condition
developns, such as a complicating acute intrectious throm-
bo-phlebitis assoclated with the injection treatment,
that there is a vpossibility of embolus formation.

If the segment of thrombus broken loose is large,
then 1t will block the ovening of the vulmonary artery
and cause instant death, while ir it be sm2ller, it may
pases this point and occlude a gmaller area of lung tis-
ue.

The seriousness of this comolication is,0t course,
dependent on the size of the embolus, a very small one
causing no symntoms if lodged in the lung,while a very
large one always causes instant death. When smaller
vortions ot lung are involved the patient will have the
gsymptoms of coughing, pain in the chest, dippnea and
hemoontysais.

If the patient is instructed to remain active tol-

lowing injJection treatment and the limb properly bandaged,

nrovided the technic 1s correct there is almost no danger

ot embolus tormation.

(43)
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