A venous ulcer This photograph demonstrates ulceration,
eczema, pigmentation and oedema  Below the internal
malleolus an ‘“ankle flare” 1s present This condition 1s all
too common owing to the lack of eaily treatment
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“This 1s a case 1n which there 1s no question about the patient’s Iife or death, and I
think 1t very probable that many among you may pass by the bed-side of such a patient
without thinking 1t worthy of attention  But I am not disposed to regard it in this manner
Although the patient will not probably die of this disease, yet, without great care, 1t may
render her miserable The disease may be very much relieved by art, and 1t 1s one of
very common occurrence such a case as may meet you at every turn of your
practice, and your reputation 1n early life will depend more upon your understanding a
case of this kind, than upon your knowledge of one of more rare occurrence ”” Su
Beryanun Biodie (1846) lecturing at the bed-side of a patient suffering fiom varicose
ulceration
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PREFACE TO THIRD EDITION

DURING THE past cleven years some 12,000 copies of this manual have been
bought by the profession 1 find that there1s stilla demand  It1s most gratifying
to feel that the 1nterest 1n varicose vein problems has grown  With the valuable
help of Mr A Gordon Dingley I have rewntten the main portion of this manual
smce great changes have taken place since the last edition Both sides of the
controversy of anti-congulant treatment are discussed as is the difference of
opimon over the surgical treatment of the venous ulcer Physiothernpy and
exercises are described 1n more detal, since they arc now so important 1n the
therapy of the indurated hmb  Stripping operations on the vanx are d

more fully and 1 hope the reader will find the book to be practical since this
has been our main ambition

R ROWDEN FOOTE
171 Harley Street W1
September 1960

PREFACE TO FIRST EDITION

A BOOW written solely on the subject of varicose veins does not yet appear to have
been published 1n Great Britain ~ There are probably five million sufferers from
varicose veins in this country alone and it secems to me that the vanous aspects of
thus prevalent disease might well be collected and presented in one manual

Vancose veins are wmmportant to the individual They are also a national
problem. The total number of man hours lost 1n industry alone from phlebius
and ulceration is extenstve  The cost to the nation 1n dressings drugs and 1n
loss of labour though difficult to estimate, must be considernble

A chapter on the historical aspect of the treatment of vances has been intro-
duced 1nto what I hope is otherwise a practical book I suggest that 1t 15 only
from a studv of the work of the ploneers 1n this branch of medicine that we can
learn to appreciate the recent advances 1n therapy

We cannot yet offer the patient with varicose veins completelv satisfactory
treatment but we can say that all sufferers can be benefited that the majonity of
complications can be prevented and that a high percentage of those who consult
us can be cured.  Faciliies for specialized vancose vein clinics are sull lacking tn
many of our hospitals  Untul varices reach the same importance as for a matter
of companison, do fractures, very little progress will be made

Criies may complain that some portions of this manual are written 1o a
dogmatic manner I shall aceept this criticism, as I feel that this 1s the only method
open to me 1n order to umpress the busy reader with salient facts 1n treatment
There are also purposeful omissions—such as full discussion of lumbar sympathec
tomy and femoral embolectomy which receive but scant consideration Onlpat.h
matters which strike me as being of general practical use have been dlscuss);d %
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PREFACE TO FIRST EDITION

The production of this book has been greatly facilitated by the careful help
of many friends I would especially like to thank the following T Proudfoot,
M B E, of Messrs Bell & Croyden, who has spent much time 1n helping to evolve
the two-way-stretch bandage, the nutmeg-grater needle head and several other
mstruments Arnold Lucas, of Messrs Smith & Nephew, who has been of con-
siderable help 1n the supplying of specialized bandages and 1n the production of
many photographs W J Bishop, of the Wellcome Historical Museum, who has
checked much of the historical data and dealt with the index To my secretary,
Mrs Ida Sidebotham, who has helped in the preparation of this book, I am
especially grateful Finally, I wish to thank the publishers who have never
failed to give help when required throughout all the difficulties of publication

I am also grateful to the nurses, surgical instrument makers and chemists
who have always assisted me 1 my varicose vein clinic and have shown how
necessary 1t 1s to have a co-operative team 1n the attack against the varix

If this book serves only to stimulate interest 1n what 1s thought by some to be
a dull subject, I shall be more than content

137 Harley Street, W 1 R ROWDEN FOOTE
June, 1949
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300 years ago Severinus wrote as follows ‘1 have seen ulcers of 2, 4, 7, and nay, cven 10
years’ standing heal up completely after the surrounding varicose veins had been successfully re-
moved—the ulcers disappear just Iike plants which are drying up when a brook 1s diverted ™
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CHAPTER 1

INCIDENCE AND AETIOLOGY OF THE VARIX
THE VARIX AS A NATIONAL PROBLEM

INCIDENCE

THE INCIDENCE of varices and their complications 1s not only an individual but
also a national problem of great importance Many man hours are lost n
industry owing to the complications of vancose veins  As an example we are
told by Curwen and Scott (1952) that in the United States of Amenca 5 900 000
days work were lost 1n the course of one year  Evidence of this nature should
make us realize the eflect of this disease on the economy of the nation and yet 1t
15 only 1n a few hospitals that we find adequate clinics and facilities for the proper
segregation and treatment of the sufferer from vancose veins

It 1s difficult to obtain accurate nformation regarding the frequency of the
occurrence of varicose veins in the various races but 1t 1s of interest to note that
in Keen s Surgery (1909) the statement 1s made that negroes Indmans Mexicans
and Chinese suffer from this condition far less frequently than do the white races
It 15 difficult to surmuse why this should happen unless it be that those who
live in the more torrid climates are less likely to spend as long standing as do the
Nordic races

Another point of interest is the relative frequency of the disease among men
and women In Survey of Sichness 1943-1945 prepared for the Mimstry of
Health by Patrick Slater 1t was stated that of those suffering from varicose veins
27 23 per cent were males and 72 77 percent were females  This finding agrees with
the majonity of researches into this question  Pregnancy puberty and the meno-
pause with the endocrine disturbances nssociated with them doubtless have some
thing to do with thus finding. Berntsen (1927) and at a different ime McPheeters
and Anderson (1939) are 1n agreement regarding the sex rato  They found that
the incidence 1n both sexes was apparently equal up to the twentieth year  Between
the ages of 20 and 30 years the ratio was three women to one man  between 30 and
40 years of age the ratio was four women to one man Women attend n far
greater numbers at the average clinic than do men but since they are far more
prone to attend for cosmetic reasons this gives rise to a general impression with
the laity that varices are essentially a disease of the female.

Vancose veins may be found 1n almost every part of the body (Nicholson 1923)
The frequency of therr appearance 1n the legs may make us forget this fact. This
receves notice under the actiological section of this chapter since 1t has a distinet
bearing on the causation of vances In other words they may occur 1n the
absence of a mechanical factor

Statisucal surveys of the maidence of varices are extremely vanable A few
quotations from accepted experts, however will help to show the extreme pre

of the condition
Melsen (1937) found that 17 per cent of a group of conscripts in Denmark were

suffering from varices of some degree. De Takits (1930) quotes the result of an
1
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cause. The author later refers to the vared causes as  varicose factors
and suggests that 1n the early stages one of the most important of these might
well be found 1n the complexities of the ductless glands. It 15 not until recently
however that the matter has been further clanfied by the cxcellent work of
Professor E. § J kang of Melbourne Unmversity in his article  The Genesis
of Varicose Vemns (1950)  He approaches the whole subject from a new and most
interesting angle  Put briefly, he feels that there are two quite distinct stages 1n
the production of the vanx. He speaks of the primar) and the secondary aetio-
logical factors and feels that investigators have concentrated too much on the
secondary or late aetiological causation and too hitle on the carly stages of the
disease. In other words 1t 1s no use studymng the long established vanx, showing
the typcal signs of thrombosms calmficanon valvular atrophy elongation and
tortuosity He shows us that long before these changes occur 1n the veins there
are definite histological alterations which are constant in the very early stage
of varcosts It will be necessary in this chapter to quote extensively from his
work but even so the reader 1s advised to study his paper in its entirety

kang fecls strongly that the early stage of vancose veins 1s a haemodynamic
problem and that the changes are probably due to & chemical possibly a hormone
or hormones of the oestrogen group He supports the haemodynamic theory as
follows.

(1) Varicose veins usually make their first appearance as & localized, sharply cireum-
scribed group communieating with veins which are of normal calibre  Such groups
of varkes may communicate with & perfectly normal saphenous vemn in which there
is no valvular Incompetency

(2) The carly varix 1 dilated and bas a thickened muscular wall. There is no
atrophy or sacculation as 1s found in the later stage of the varix,

(3) At an early stage there is & swelling of the vein, which 18 distal and not proximal
to the valve The position of thiy dilatation cannot be explaned by the theory of
back-pressure  Ledderhose (1906 and 1908) also made this observation.

(4) Pulsation 13 frequently present in these veins and since the valves are still com-
petent this 1s not due to & back pubsation through the proximal vein  Ths point can
be proved by testing and compressig the main veln.  These observauons were also
made by Ledderhose and Hasebrik (1916)

(5) The blood 1 the carly vanx has a high oxygen content. The blood in the
establnhed gerontic varix contains but little oxygen. This finding emphasizes the fact
that there are two stages 1n the formation of the mature vanx,

(6) In the early stages of the varix the process is revensible  Promment veins
cease to be evident though there may have been no mechanical alteration 'Ihbp:;’t'
has bcab-\knc;wd by the author of this manual on several occasions and was particularty
noticea n o girl of 13 yeans of age, whose severe varices ppeared after
cstablishment of her periods. disa the

(7} From the histological angle, the veins are thickened ahowin;

8 hypertrophy of the

mcgt Ak:) t};cm;(t m}p&x;mnt feature of vascularity of the aa‘rallzrlgpis i:c.xnf
nfined to e of only which

e (Pato 1 bt 9 varcosity only 13 & point of considerable

(B)Vnricosewlmmtobefotmdlnnlmostc“:rypanofthebody(N}ch hon,
1923) In of the ti o

mm:ﬁ;xy potll ommwh&chthcyocannomechanm!fmormpomb}y
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VARICOSE VEINS

These eight facts point out that neither congenital, morphological nor hydro-
static hypotheses can account for the early stage of the varix  On the other hand,
as King says, 1t may well be explained on a haemodynamic basis  In other words,
although the simple mechamical explanation of their causation by means of back-
pressure 1s ruled out, it 1s shown that an increased amount of blood 1s in the vemn and
the origin of tius blood is distal rather than proximal

King then gives us a most careful analysis of the work of the investigators 1n
the past, who explained why this increased blood flow and dilatation of the veins
occurred He quotes Richard Lower (1669), who said ““It 1s an undisputed fact
that the return of the venous blood 1s the result of the impulse given by the
arterial blood and not of any attraction of the heart ” Again he discusses the
work of King (1837) who noted centripetal pulsation of the veins As far back
as 1707 Leahs Leal had already noted that there were in some places definite
communications between the arteries and veimns These communications were
larger than the capillaries In pathological conditions these anastomoses become
more extensive 1n distribution than under normal conditions By way of further
evidence Quincke (1868) and Jurgensen (1920) noted that the pulsation observed
in veins was due to the rapid passage of blood from the arteries through arterio-
venous anastomoses Such pulsation must, under certain circumstances, be due
to the dilatation of capillaries, whose 1ncreased diameter would then allow the
blood to pass through easily It 1s mn the causation of the relaxation of these
nunute vessels that the primary aetiological factor of varices lles A corollary
may be found 1n the development of increased blood flow with visible pulsation
mn the efferent veins of the salivary glands when an increased flow of saliva 1s
produced by the stimulation of the chorda tympani, an observation made by
Claude Bernard (1858) The presence of arterio-venous shunts 1s discussed 1n the
chapter on venous circulation (Chapter 4) It 1s in the cause of these shunts
that King 1s so interested

Taking all these findings into consideration 1t 1s cléear that the vascular changes

are not due to a simple mechanical back-pressure, but to some stunulus affecting
the local conditions of the vessel walls and of the blood flow The immediate
stimulus appears to be one of a chemical nature and there 1s evidence that this
chemical substance may well be a hormone or hormones of the oestrogen group
The evidence that this 1s so may be summarized as follows

(1) It 1s accepted that telangiectases, also known as sky-rockets, or spider-bursts,
are defintely associated with an oestrogen excess  Their appearance at the menopause
or at any ume of endocrine disturbance 15 well known

(2) Telangicctases also make themselves evident 1n patients whose liver dysfunction
causes the failure to metabolize oestrogens and to destroy them which 1s usual (Glass
et al 1940)

(3) Bean (1945) produced telangiectases 1in those who were given ocstrogens thera-
peutically

(4) The ocstrogens affect the smooth muscle 1n many other organs of the body and
there 15 no reason v hy they should not have a similar action on the smooth muscle of
the vans  Clauberg (1938) demonstrated the dilatation of the Fallopian tube after
giving ocstrogens  Hundley «f al (1942) showed that oestrogens had a similar action
on the ureter n carly pregnancy Burrows and Kennaway (1934) and Lacassagne
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(a)

Scar tissue obstructing the trunk of the internal saphenous veln in a young girl.
Varices have developed around the scar but are absent elsewhere  This pxcture
demonstrates one of the factors in the cuusation of varkes—that of back pressure

from obstruction (see also Fig. 1)
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Photomkrograph of a section from a varicose
area, showing prominence of small vessels. The
“active ™ change in the vessel Is indicated by
the prsence in such a small vessel of vasa
vasorum, especlally m the vessel In the lower
part of the photograph
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Photomicrograph of a section of a varicose
vemn In the miidle part of the thigh There
are numerous small vessels In its wall and in
the nerghbourhood indicating gencral active
vascular change,
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INCIDENCE AND AETIOLOGY OF THE VARIN

(1933) found that larpe doses of oestrogens caused a drstension of the uninary bladder
when inxected into mice
(5) Frequently in pregnancy  before the factors of congestion and pressure have
teen brought into play varices appear and increase considerably
(6) Aguero (1946) treated patients suffering from varices with ocstrogen  He noted
sumptomatic improvement
Only a few of the interesting rescarches of King into the early stages of vances
have been piven but tn his own words he states  that the general tmportance of
the members of the oestrogen groups as influencing smooth muscle tone in some
parts of the body 15 adequatcly demonstrated and that when all the phenomena
are considered we are presented with an hypothesis ansing directly out of them
Vartcose vemns are to be considered 1n two stapes which are separable but not
necessarily related Summarizing he further states  1n the early stages there
15 a dusturbance of the vascular relationships in an area resulung 1n an increased
arteno-venous blood flow  This 1s associated with relaxation of the vessel wails
not only of the arteno-venous communtcating vessels but n the veins themselves
This gives the greater blood flow 1n the veins with the centnpetal pulse the
ovypenated blood the dilatation just distal to the valves the reversibility (if the
chemucal conditions alter) and the histological appearances of the distended and
oumerous capillaries, It accounts for the localization of the condition with
normal vessels to be seen proximal to the affected area
To show how interesting a study of the incidence and actiology may be |
would like to give an extract from a personal letter from Arnoldi (1957) which
reads as follows
*Inasery short ime 1 shall have finlshed the colkection of facts for the genetic study
of vancose dsease,
The results bring out a few nteresting facts —
(1) The occurrence of varicose veins 1n the population over 25 15 about 20-25 p ¢
(2) 1-2 p.c. of the same population either have or have had variosc ulcers
) Vancose veins seem to be an inhenited discase on the dominant pattern  but the
mrufcsu]t]on Is uncertamn and depends on other factors  One of these factors 1s

(@) 1n a sibship generally only the daughters with the highest menarche age get
Varncose vems
®) even 2 double inhentance of varicositics can be suppressed 1f marrage takes
place into o family with a very carly mrenarche age
) In ove hundred cases of ulcer cruns not one was found fn @ family without
“?l_ch"* ‘e, The average menarche age was very high in ulcer families as a whole
- ulc:rl find very interesting as the modern trend 1s to disregard varcose veins as
No factor and regard them all as post thrombotic cf Bauer etc.)
‘.m*"dm‘b‘ & number of these ulkcers are post thrombotic, but then 1t seems as if the
ng f“’ thrombo-embolic discase of the deep teins Is more pronounced in raricose-
It amllies than in families without varicosities.
zht be explained quite simply that all veins of the leg—deep as well as sub-
dose are influenced by the same hormonal factors which arc indiated by the
correlation between the age of menarche and varosities (cf the late avernge
"Farche age in the ulcer families)

t would ins Mol
PRONE 10 thromy seem as if this hormonal influence tends to render the veins more
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The few facts given above emphasize the importance of this subject as far as
the national point of view 1s concerned Some suggestions towards the remedy
of the situation are given 1n the chapter on general principles of treatment
(Chapter 7)

Secondary aetiological factors

Having given a brief review of this fascinating research of Professor King, we
may now turn to the secondary aetiological factors, which may become added to
the primary condition as already described

(1) The erect stance of the human as opposed to that of the quadruped
(2) The hereditary factor

(3) Pregnancy

(4) Changes resulting from the inflammation of the veins and their valves

The above are the main secondary or late factors in the production of the
varix, although numerous other causations have been discussed by many writers
These range from vitamin deficiency to allergy, but in the opinion of the author
have not sufficient supportive evidence to be worth our consideration at present

It 1s now proposed to take the secondary factors in the order enumerated

The erect stance of the human as opposed to that of the quadruped

The erect stance of the human 1s a factor 1n the causation of the varix which
finds support in the papers of many writers, and 1s well expressed by Eger
and Caspar (1943) These investigators dissected 38 adult cadavers 1n order to
investigate the valvular distribution in the external iliac and femoral veins proximal
to the orifice of the internal saphenous vein

Their hypothesis was that, since there are no valves 1n the inferior vena cava
and common 1liac veins, the valves 1n the external iliac veins have to support the
column of blood when standing The absence of valves 1n these external iliac
vemns mmposes a further weight on the valves of the femoral veins An even
greater weight 1s 1mposed on the internal saphenous vein by the absence of
valves 1n both the external iliac and femoral veins

There 1s no doubt that one of the important actiological factors 1n the causation
of varices 1s the retrograde hydrostatic pressure due to the prolonged effect of
gravity, which has not been adequately opposed by the activity of the leg muscles
For this reason those engaged 1n occupations involving prolonged standing arc
the most frequent sufferers Policemen, warters and nurses arc all suitable
candidates for the development of varices

Chnically, varicose veins are not uncommonly found in those who are engaged
1in work 1nvolving a maximum effort spread over a short pertod of time  Such
pdatients may be athletes, furmiture movers, weight lifters and so on, and therr
cxertions cause sudden compression of the abdonunal contents, which in turn
gives rise to sudden raising of the pressure in the veins of the lower extremitics
It 15 of interest to note that these sudden strains have an cffect on the unsupported
superficial veins whereas the deep veins surrounded by muscle and fascia arc not
affected to the same degree It may be observed quite frequently that the top,
poorly supported, portion of the saphenous vein 1s affected by this rrcgular
clevation of pressure whereas the vem lower down the leg remains unaffected
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resent a rounded swelling at the sapheno-femoral junction which 1s
gmnf a sapheno-vanx This swelling may resemble that produced by
a femoral hernia,  This type of saccular swelling in the first segment of the long
saphenous vein has a form of stress applied to 1t different from that appled to the
vein of the lower leg which develops varicosities as a response to gravitational
cal
uﬁ. example of varices occurring 10 any quadruped can be traced by the author,
who has made exhaustive nquiries regarding this point and has been unable to
find a single mstance of any four legged nmmal suffering from a vanicose vemn
althoughit wasreported thata donkey
which died some time ago at the
London Zoo had suffered from this
condition, Adequate confirmation
of this point was however lacking.
This fact emphasizes the great
importance of the erect stance as a
factor 1n the causation of vamces

Fio 1 —A varix developing after
trauma. The circular scar was caused by
& bum, Within a few years & large
localized varix appeared around the scar
The patient had po other cvidenco of
varices, and it Is supposed that the scar
tissve was a determining factor In the
production of this varix,

since the others discussed 1n this
chapter can affect both the quad
ruped and the biped. Dr Reginald
Lovell in a personal communication
to the author suggests that possibly
an additiopal factor in the absence of
varices 1n the quadruped may be that
the superficial veins in many ammals
recetve a firmer support from the superficial fascla than occursin the human  In
thus connexion Wagner and Herbut (1949) offer us an interesting midelight on the
possible reasons for the rarity of veins appeanng before puberty  They point out
that the hydrostatic preasure reaches its maximum only when full height has been
obtaned  Furthermore, the elasticity of the skin and vens 13 greatest during this
period and the diameter of the veins relatively smaller Muscular movements
are more achive and more constant, thus increasing the return flow of the hlood
and encouraging drainage of the superficial veins  The vewns are still growing in
length and occupations involving protracted periods of standing are secldom
required  Although the theones of these wnters are most interesting, 1t 15 Likely
that the endocrine factor plays a more umportant part at this state of varicosis
There 13 no doubt that a traumatic factor 1s present 1n the production of small
localized groups of varicer. For example, the author has frequently noted that
those addicted to horse riding stometimes develop a bunch of varices over the knee
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This 1s produced by the locahzed pressure on the internal saphenous vein from
gripping the saddle between the knees  This 1s a fairly common example of local
trauma causing the development of varices and may be looked upon as an
occupational disease

The hereditary facror

The majority of patients preface their requests for treatment with the remark
that one or other of their parents was a sufferer Magnus (1921) found that
somewhere between 50 and 75 per cent of his varicose patients gave a history of
an hereditary factor De Takats and Quint (1930) agreed with Magnus 1n their
findings It 1s possible that heredity conveys a tendency towards the formation
of varices, but does not pass the condition on from parent to child as a trans-
missible characteristic  This theory 1s supported by the fact that 1t takes other
factors in addition to the hereditary tendency to form a varix  There are those
of us who feel that owing to the commonness of the condition, family incidence
would be bound to make itself evident King (1950) states that he has not been
able to demonstrate any hereditary influence of statistical importance As pre-
viously stated, however, the author is satisfied that the hereditary factor 1s one of
importance and 1n a letter to the Brinsh Medical Journal (1950) he calls attention
to the fact that not only 1s the hereditary tendency present, but 1t 1s not uncommon
to sce the same pattern of varices transferred from parent to child Agan, not
only may the pattern be transferred, but the type of vein itself may run in familes
For example, * hair veins ” or * athletic veins ”’ may often occur in successive
generations  Furthermore, Anning, in a personal communication to the author,
speaks of two families 1in which the varicose vemns are Iimited to the right side in
one family and to the left 1n the other  On analysing the hereditary factor 1n 525
patients he (Anning, 1950) found that 51 per cent had a definite famuly history of
varicose veins and varicose ulceration  Even having regard to the prevalence of
varicose veins 1n the general population, figures such as these certainly support
the view that heredity does indeed play a part as a factor 1n the causation of this
discase

Further observations on the congenital and hereditary angle are offcred to us
by Wagner and Herbut (1949), who, after the histological examination of onc
hundred veins at the sapheno-femoral junction, came to the following conclusions

(1) The absence of smooth muscle and of mternal elastic membrane n the sinus
walls of the great saphenous vein 1n the valve arca at the sapheno-femoral junction 18

common
(2) This defect may be congenital and possibly hereditary

(3) It 15 possible that such defects in other perforator veins would predispose to
dilatation under the constant stress of haemodynamic force, rendering the corre-
sponding valves functionally incompetent and permitung the retrograde flow of blood
from the deep mnto the superficial seins  Granted that a certam degree of thinming of
the venous wall at the sinus area 1s normal, 1t must be conceded that there are limits
heyond which the conditions must be regarded as definitely abnormal

By way of comment we must realize that to presuppose that these defects are
ather congenital or hereditary in origin 1s purely speculative, and we have no

rc 1l support for this assumption
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Pregnancy
Pregnancy as a factor 1n the causation of vances has received considernble
Investigation by many workers  Extensive tests on the popliteal venous pressures
have been carried out by Veal and Hussey (1941) whose investigntions show that
the pressure of the uterus on the pelvic veins 1s a defimte factor 10 therr origin
Those nterested should read their article from which therr summary and con-
clusions are given as follows
(1) The assumption that postural dependent ederma and varicose veins of the lower
extremities in pregnant women are due to localzed obstruction of the decp veins is
supported by the types of pressure curve obtained when pophiteal venous pressures are
recorded dunng exercise
(2) The factors responsible for increasing the degree of localized venous obstruction
m some pregnant women to the point of causing edema or vancose veins or both are
pot perfectly understood  The size and position of the uterus are factors of recognized
mportance.
(3) In pregnant women mantfesting significant obstruction of the femoro-tliac
velns provision of adequate support for the superficial veins by means of elastic
stockings minumizes or prevents the development of varicose veins ™

The mechanical effect of a pregnancy 1n increasing venous pressure may be
explatned by the following mechanism described by Barcroft and Rothschild (1932)
They stated the theory that venous engorgement
of the iliac veins1s caused by an increase of blood
recerved from the uterine and ovarnan tributaries
during pregnancy This great increase of blood
recetved 1nto the ilwac vessels may render the
channel for the blood received from the vemns 1n
the leg mnadequate In this way a back pressure

Fio 2—A bumch of varices assocuted with the exter i
nal saphenous vewn in o girl of 13 years In the prepuberty
stage of life It is not well demonstrated in this photo-
graph but Is merely shown for its rarity since such cases
before the onset of menstruation are extremely uncommon

effect may be transmutted to the veins of the leg.
Ths theory may explain 1n part the rapid develop-
ment of varices sometimes seen early in pregnancy
before the eflect of a pelvic tumour comes 1nto play H
The endocrine factor 1n early pregnancy has already ]
been mentioned, and doubtless has an effect at the i
same time

McAusland (1943) emphasizes the evidence of the association of hormones
i the aetiology of varnces He pomnts out that pregnant women suffering
from severe vancosities are less likely to abort than are those who are free
from vanices  Furthermore he noted that women with severe varcose veins were
more likely to show abnormal endocrinal features such as abnormal hair distribu
tion, altered menstrual histories and abnormal body build  Again he comments
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upon the frequency of the development of severe varices during pregnancy  These
findings of McAusland are further supportive evidence for the primary aetiological
factor of endocrinal origin discussed by King (1950), and at this stage 1t 1s of
interest for us to note the connexion of varices with puberty De Takits and
Quint (1930) noted the incidence of varicose veins at puberty 1 20 per cent of
their cases  Sicard and Gaugrer (1931), Kramer (1898), Delater (1927), Gaugier
(1926), and Fischer (1904), amongst many other authors, have also called attention
to this fact, which again 1s evidence of the effect which the endocrines may have
on the 1ncidence of varices

In 1947, the author endeavoured to correlate the changes in varices which
occur both in early pregnancy as well as 1n the premenstrual phase, feeling that
there was the same basic hormonal influence at work 1n the production of these
most similar conditions His letter to the Lancer stated that: * Further
information 1s required about the influence of hormones on varices The fact
that varices tend to swell at puberty, during menstruation, 1n early pregnancy,
and at the menopause 1s accepted During the premenstrual phase every woman
1s 1n a state of pseudo-pregnancy, and one may regard the menstrual flow as a
miscarriage of the unfertiized ovum The enlargement of varices in the pre-
menstrual phase and 1n the early days of pregnancy may therefore be accounted
for by the same hormonal influence ” In the past 13 years since this statement
was made 1t 1s of interest to see how much support has been lent to it by King's
research

For those who are interested 1n the experimental value of oestrogen therapy
n the treatment of varices the article by McPheeters (1949) 1s most helpful

Changes resulting from the mflammation of the vems and their valves

The question of whether damage to the valves of the superficial veins caused
by inflammation precedes the varicosities or whether the valves become destroyed
as a result of the tortuosities and dilatations of the varicosities has been debated
by many authors  Superficial thrombophlcbitis as a cause of varices 1s obviously
rare, and 1t 1s far more probable that phlebitic changes occur 1n veins which are
already becoming varicose

SUMMARY

There 1s no doubt that there 1s considerable room for research and thought
into the pathogenesis of varicose vein diseasc At present 1n the field of therapy
we have to confine ourselves to diseased vessels  The prevention of this condition
by the climination of some of the factors causing 1t 1s something which 1s worth
the consideration of investigators It 1s to be hoped that when adequate climics
arc provided for treatment, rescarch will be stimulated in these departments

Mecanwlile, the work of Professor King 1s a fiting protc.. agaiwrst the current
attitude of self-satisfaction 1 the question of the causation of varices His paper,
which calls our attention to this carly or primary stage of varicosts, should sumu-
late our cndeavours to explore the hormonal or endocrimal angle on this subject
It 15 10 this carly stage of the varin, before the secondary and well-recognized
changes occur, that the sceret of their causation may well e In the meantime,
we must realize that no onc single causation 1s likely and that vanous factors
as«ist cach other in causing the vanx as we all know it
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Briefly the following factors in the causation of varices must receive our
consideration It 18 possible that the endocrinologieal factor may well be con
sidered as a pnmary cause and that the other factors may indeed be secondary

(1) Endocanological factors

(2) The erect stance

(3) The hereditary factor

(4) Pregnancy

(5) Thrombosts of the deep veins

Varicose veins from the medico-legal angle

From the practical point of view the question of the causation of varcose
veins or of their aggravation frequently arises over the question of a pension
after war service The case of Wallbridge v Mimster of Pensions (Lancet,
1950) throws light on the accepted view regarding the hability of the State when
varicose veins develop during or after service.  In this case the appellant passed
into the Service as Grade 1 with no record of any previous varicose condition
His service consisted mainly m plotting the position of aircraft and varicose veins
developed dunng this time. He was awarded a pension on the bams that the
condition was aggravated by but not attributable to war service.  The consensus
of medical authonty was that varicose veins were related to a congenutal and
mherited weakness of the walls of the veins and to a deficiency of their valves.
Service conditions would not produce varicose vems and walking or marching
as such, was an advantage rather than a detnment. In summing up the Judge
stated that it was difficult for a Tribunal to hold the varicose veins attnibutable to
war service unless there was some evidence of a supervening cause other than the
ordinary conditions of war service. In the absence of such supervening cause
ordinary service conditions could not be regarded as causing varicose veins
although they mught aggravate the disability Having regard to our present
knowledge of the aetiology of varices this ruling appears to be emunently fair  If
& man were admitted to the service, however with signs of deep vern insuffimency
prolonged standing would undoubtedly tend to cause further complications and
his service might well be looked upon as being a direct factor 1n the causation of
his ulcer  With our present knowledge 1t 15 obvious that we should advise our
patients to avord the selection of employment which entails prolonged standing.

The varix as a National problem

In my book on the Physical Treatment of Varicose Ulcers (1958) T have tried
to summanze the manner 1n which we can reduce the army of sufferers by the
most economic methods 1 feel I cannot do better than to quote verbatim

* (1) All Hospitals should have a specialized department for the treatment of
varicoss disease and ulceration

(2) These departments should be under a surgeon prepared to ve the necessary
tume to the speciality v

(3) Conunwity of admmustration as far as a surgcal appointment is concerned is
essential.  So often the junior surgeon in charge of a department is apt to leave 1t for
more glamorous fields such as cardiac or gastric surgery  When 1t s not possible to
employ one who has devoted his full time to varcose disease the department gshould
bclnchamofamm]rura:nnwhouprepamdtoglvemudlofhhume,nndbaho
prepared to ensure that his juniors truly specialize in the subject.
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upon the frequency of the development of severe varices during pregnancy  These
findings of McAusland are further supportive evidence for the primary aetiological
factor of endocrinal origin discussed by King (1950), and at this stage 1t 1s of
interest for us to note the connexion of varices with puberty De Takats and
Quint (1930) noted the incidence of varicose veins at puberty 1 20 per cent of
their cases  Sicard and Gaugier (1931), Kramer (1898), Delater (1927), Gaugier
(1926), and Fischer (1904), amongst many other authors, have also called attention
to this fact, which again 1s evidence of the effect which the endocrines may have
on the incidence of varices

In 1947, the author endeavoured to correlate the changes in varices which
occur both 1n early pregnancy as well as in the premenstrual phase, feeling that
there was the same basic hormonal 1nfluence at work 1n the production of these
most similar conditions  His letter to the Lancet stated that * Further
information 1s required about the influence of hormones on varices The fact
that varices tend to swell at puberty, during menstruation, in early pregnancy,
and at the menopause 1s accepted During the premenstrual phase every woman
1s 1n a state of pseudo-pregnancy, and one may regard the menstrual flow as a
miscarriage of the unfertilized ovum The enlargement of varices i the pre-
menstrual phase and 1n the early days of pregnancy may therefore be accounted
for by the same hormonal influence ” In the past 13 years since this statement
was made 1t 1s of interest to see how much support has been lent to 1t by King’s
rescarch

For those who are interested in the experimental value of oestrogen therapy
in the treatment of varices the article by McPheeters (1949) 1s most helpful

Changes resulting from the mflammation of the vems and their valves

The question of whether damage to the valves of the superficial veins caused
by inflammation precedes the varicosities or whether the valves become destroyed
as a result of the tortuosities and dilatations of the varicosities has been debated
by many authors  Superficial thrombophlebitis as a cause of varices 1s obviously
rarc, and 1t 1s far more probable that phlebitic changes occur 1in veins which are
alrcady becoming varicose

SUMMARY

There 1s no doubt that there 1s considerable room for research and thought
into the pathogenesis of varicosc vein disease At present in the field of therapy
we have to confine ourselves to discased vessels  The prevention of this condition
by the elimination of some of the factors causing 1t 1s something which 1s worth
the consideration of mnvestigators It 1s to be hoped that when adequate chinics
are provided for treatment, rescarch will be stumulated 1n these departments

Meanwhile, the work of Professor King 1s a fitting protcc. agarst the current
atutude of sclf-satisfaction in the question of the causation of varices,  His paper,
which calls our attention to this carly or primary stage of varicosts, should stimu-
late our endedvours to eplore the hormonal or endocrinal angle on this subycct
It 15 n this early stage of the vary, before the sccondary and well-recognized
changes occur, that the secret of their causation may well e In the meanume,
we must reahize that no one single causation 1s hhely and that various factors
aarst each other i causing the vanx as we all Fnow it
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Brefly the following factors in the causation of varices must receive our
consideration It 1s possible that the endocrinological factor may well be con
sidered as o pnmary cause and that the other factors may indeed be secondary

(1) Endocrinological factors

(2) The erect stance

(3) The hereditary factor

(4) Pregnancy

(5) Thrombosis of the deep veins

Varicose velns from the medico-legal angle

From the practical point of view the question of the causation of vancose
vews or of their aggravation frequently anses over the question of a pension
after war service. The case of Wallbndge v Mimster of Pensions (Lancet
1950) throws light on the accepted view regarding the liability of the State when
varicose velns develop during or after service. In this case the appellant passed
mto the Service as Grade 1 with no record of any previous varlcose condition
His service consisted matnly 1n plotting the position of arrcraft and varicose veins
developed dunng this time. He was awarded a pension on the basls that the
condition was aggravated by but not attributable to war service. The consensus
of medical authority was that varicose veins were related to a congenital and
inhented weakness of the walls of the veins and to a deficiency of their valves
Service conditions would not produce varicose veins and walking or marching
as such was an advantage rather than a detnment. In summing up the Judge
stated that 1t was difficult for a Tribunal to hold the varicose veins attributable to
war service unless there was some evidence of a supervening cause other than the
ordinary conditions of war service. In the absence of such supervening cause
ordinary service conditions could not be regarded as causing varicose veins
although they mught aggravate the disability Having regard to our present
knowledge of the actiology of varices this ruling appears to be eminently fair I
a man were admutted to the service, however with signs of deep vein insufficiency
prolonged standing would undoubtedly tend to cause further complications and
his service might well be looked upon as being a direct factor in the causation of
his ulcer  With our present knowledge it {s obvious that we should advise our
patients to avoid the selection of employment which entails prolonged standing.

The varix as a National problem

In my book on the Physical Treatment of Varicose Ulcers (1958) I have tried
to summanze the manner in which we can reduce the army of sufferers by the
most economic methods 1 feel I cannot do better than to quote verbatim

“ (1) All Hospitals should have a specialized department for the treatment of
vancose disease and ulceration.

(2) These departments should be under a surgeon prepared to ecessary
time to the speciality ghve the n

(3) Contimuty of sdmmistration as far as a surgical appointment Is concerned Is
essential.  So often the junior surgeon 1n charge of a department is apt to leave it for
roore glamorous fields such as cardmc or gastric surgery When 1t is not possible to
employ one who has devoted his full time to varicoso disease the department should
be m charge of a general surgeon who is prepared to give much of his time and is also
prepared to ensure that his junuors truly specialize 1n the subject.
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(4) Ulccrated limbs should be trcated by means of compressine bandages in the
early stages, until healing has either completely or almost taken place

(5) The valuable help of the physiotherapist should be made available to all
sufferers ar the right tme n the course of healing of the ulcer  This question of proper
timing for asking for the help of the masseuse 1s of importance, not only from the
patient s angle but also from the cconomic angle

(6) The public should be made more aware by propaganda of the advantages of
trcatment

(7) The general practitioner should be encouraged to attend our chnmics  So much
of the treatment by compression bandages could be done by him—and so relieve the
congestion 1n our out-patient departments ™’
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(4) Ulcerated Imbs should be treated by means of compressive bandages 1n the
early stages, until healing has erther completely or almost taken place

(5) The valuable help of the physiotherapist should be made available to all
sufferers at the right tume in the course of healing of the ulcer  This question of proper
timing for asking for the help of the masseuse 1s of importance, not only from the
patient’s angle, but also from the economic angle

(6) The public should be made more aware by propaganda of the advantages of
treatment

(7) The general practitioner should be encouraged to attend our clinics  So much
of the treatment by compression bandages could be done by him—and so relieve the
congestion in our out-patient departments
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CHAPTER 2
HISTORICAL LANDMARKS IN TREATMENT

¢ The Future 1s only the Past again entered through another gate ”
Sir Arthur Piero—7he Second Mrs Tanqueray, Act IV

BEFORE studying our present-day conception 1n the treatment of varicose veins,
much may be learned from a study of past methods The recognition of varicose
vemns and their treatment 1s as old as 1s medical Iiterature Many * gates >’ have
been opened by pioneers 1n the past, only to be closed again when a failure to
destroy the persistent varix has once again made itself evident The struggle
against the varix still goes on unabated and many more “ gates > will need to be
opened before complete success is obtained At present, as in the past, the attack
on varicose vewns has been directed more towards the mechanical effect of the
varicosity rather than to the basic causes which make the normal vein go on 1its
wayward and tortuous course It 1s only 1n recent times that a little light has
filtered through regarding further factors in the aetiology of the condition, and 1t
1s to be hoped that one day the surgeon’s knife may no longer be so essential

Modern treatment 1s comparatively safe and relatively kind to the sufferer,
who in the past was frequently subjected both to risk and to pain  However, 1t
will be seen that the struggles of the early pioneers, working in the dark with
nerther asepsis nor anaesthesia, were valiant and call for much admiration Know-
ledge of both the pathology and physiology of varices was slight until the seven-
teenth century, when Harvey published his famous De Motu Cordis (1628)  After
that date therapy developed along more rational lines

Nearly 2,500 years ago Hippocrates, the legendary Father of Medicine, was
on the whole against the incision of a superficial varix 1n those cases mn which a
congested black imb appeared to need such treatment He made the observation
that such treatment caused large ulcers to appear He directed that the varix
itself should be punctured 1n as many places as was posstble This trauma at
multiple points may have damaged the intima sufficiently to cause a thrombosis
Again, sepsis may have played a part in the production of this clotting  Most of
the Hippocratic writings are attrnibuted by present-day classical philologists to
the Hippocratic school rather than to Hippocrates himself, whose dates are usually
given as 460-375 8 c  The famous bust of Hippocrates in the British Museum 1s
stated to be that of the stoic philosopher Chrysippus However, be that as it
may, varices were recogmized and studied by the physicians of that time Faith
healing for varicose veins was practised at this period, and Flwlef
of varicose veins dating back to the fourth century B c. This was taken from
a temple near Athens and s now preserved in_the National Museum of Athens
The relief represents a clay model of a varicose imb being laid on the altar of the
temple, and the picture 1s well reproduced 1n Maxime Laignel-Lavastine’s superbly
ilustrated Histoire Générale de la Médecine Those tempted to smile at this
method of treatment must remember that nature cures, faith healing and wonder
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drugs for the cure of varices still tempt the patient from modern rational treatment
which might lead to alleviation or to cure

The first mention of surgery applied to varices was that performed by an
unknown operator somewhere between 155-86 sc. In Plutarchs Lites 1t 1s
stated that

Manus Roman consul and general {s praused for both temperance and endurance
of which latter he gave a decided instance in an operation of surgery  For having, as
it scems, both his legs full of great tumours,
and disliking the deformity he determined
to put himself 1nto the hands of an operz
tor when without being tied, he put out
one of his legs, and sikntly wthout

h dured most ex
cesuve torments in the cutung, never
flinching or complalning but when the
surgeon went to the other he declined to
have it done saying, 1sce the cure 1s not
worth the pam "

Fia 3 —Hippocrates. Fia 4 —Vancose velns 2,400 years ago

“ It 13 of interest that 1n those days both legs were dealt with at the same opera
on  Surgeons are at vanance in modern times as to the advisability of this
Procedure, sinee no additional nsk, however small, should be taken when dealing
with the non-lethal condition of varices. It 15 advisable 1n most cases to operate
upon each leg separately
Celsus (53 B.c.~AD 7)
Aurclius Cornelius Celsus & Roman, saud to have been & medical hist
orien
ruther than a physician, imprinted his name on the pages of medical history 1n the
most clegant Latn  He hved in the days of Tiberius Cacsar His method of
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mostly in those who overwork thetr feet, and stand long on them, and through pro-
longed work of the body In this way the mixture sinks into the veins that are 1n the
legs, and therefore this happens mostly 1n peasants, porters and sailors, and the symptom
of this disease 1s that these veins become tortuous and thick and incline to be green
or black 1n color, even if only shghtly so

The Arabic name for varicose vems, dawall, a vine, 1s 1n 1tself beautifully
descriptive  He described varicose ulcers, noting that such ulcers were usually
circular and healed very slowly In all his descriptions of varicose ulceration he
does not refer to them occurring 1n women  This 1s possibly due to the fact that,
at that time, Mohammedan women were said to have no souls, for this reason
their bodies were prized accordingly Some may feel that Little has occurred
during the centuries to disprove Haly the Sublime’s opmion Haly had no
knowledge of the circulation, but he had a good clinical knowledge He was a
humoralist—in other words, one who ascribed almost all diseases to a faulty
mixture of the humours of the body

Albucasis (1013-1106)

Albucasis of Cordova was a famous Arabian surgeon who based his writings
on those of Paulus Aegineta He was a conservative surgeon and did much to
raise the status of surgery which ““ had passed into the hands of vulgar and
uncultivated minds and had fallen mto contempt” He described clearly the
technique of multiple ligation and vein stripping, advocated by Mayo (1906),
and begmns and ends his book with the motto ‘“ Caution ”. Possibly 1n no field
of surgery 1s this warning more apt -

Apart from obscure writings of the monks during the next 400 years, there 1s
but little medical Iiterature to guide us during this dark age It 1s of interest to
note that the Church was against the shedding of blood and that this 1nfluenced
the lack of medical progress, since medical treatment was chiefly in the hands of
the religious orders and the charitably inclined lady of the castle

Gui de Chauliac (1300-1368)

In the middle of the fourteenth century this French surgeon was a most pro-
minent authority on surgery He was physician to three Popes and his great
book on surgery, La Grande Clirurgie, influenced teaching of the art for cen-
turies He wrote extensively on the subject of varices, quoting both Albucasis
and Haly Abbas He favoured the application of astringents to the veins and
careful dieting 1n combination with blood-letting From the surgical angle he
favoured the cautery and the opening of the vein at different sites He 1nsisted
that clots should be evacuated from the veins and was not averse to the evulsion
of the varices

However, he warned the reader to exclude scorbutic or syphilitic infections
when giving this treatment  One cannot help being impressed by his powers of
observation regarding the pathogenesis of varices nearly 600 years ago It s an
interesting fact that Gui de Chauliac mnsisted that obesity affected the future of
varicose hmbs In present days we realize the importance of the association
between excessive weight and varicose ulceration
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Ambroise Paré (1510-1590)

Ambrolse Paré was a French army surgeon who was however equally at
home 1n an army camp or at Court. Worshipped by soldiers the battlefield was
fus university snd he revolutiomzed and modermzed the treatment of gunshot
wounds He was known as the surgeon of princes and prince of surgeons
His mud thigh ligation of varnices was similar to that which was carried out by

Fio 8 —Guli de Chaullac, Fra 9 —Ambrobwo Paré

Paulus Aegineta tn the seventh century  He also advocated the use of escharotics
to the skin overlying a vanx in order to produce thrombosis Paré has been
criticized for his lack of knowledge regarding the circulation of the blood, but it
15 to be noted that he was working in a period antedating Harvey s revolutionary
thesis. Describing varices he says

“ The matter of themn 13 usunlly melancholy blood, for Varices often grow in men
of a melancholy temper and which usually feed on gross meats, or such as breed gross
and melancholy humons.  Also women with child are commonly troubled with them

by reason of the beaping together of their suppressed menstrual cvacuation It 18 best
not to meddle with such as are inveterate ™

Johann Scultetus (1595-1645)

Johann Scultetus, an 1ngenious German inventor of surgical instruments of
the seventeenth century gives us many interesting illustrations of vein surgery
Fig. 10 shows varicose veins of the lower leg being excised.

Richard Wiseman (1621-1676)

This surgeon employed compression treatment for the healing of varicose
ulceration three hundred years ago  His picture hangs i the Royal College of
Surgeons and his book on surgery the style of which was praised by Dr Johnson
was one of the earliest to show a firm scientific bias  He was a convinced Royalst
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and was 1mpnisoned for his cause  Prior to his appointment as Sergeant Chirur-
geon to King Charles II he fought in the Dutch Naval Service and was also a
surgeon in the Spanish navy

224 EXPL1CATION DE LA XLVL Tasti:

JABLE XXXXVI

Fi1G 10 —Surgical mannequin showing sites and instruments for various
opcrations  The local excision of varices 1s demonstrated clearly
Pierre Dionis (circa 1668-1718)

This famous surgeon was Surgeon-in-Ordinary to the Queen of France ang
to the Empress Mana Theresa He was an author of renown whose standard
works were even translated into the Chinese language This many-sided an
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h as the story of
illant writer packed his books with anecdote and gossip suc \
;l:ére Jacque, tﬁi Wandenng Lithotomust, who won fame for his skill in that
branch of surgery

century by Plerre

Fio 13 —Imstroments used for varicose vein operations in the 18th
for tho local compression

Dlonis note the leather stocking and the flat stones used f¢
treatment of ukceration.

Dionis was particularly interested in the vanx but as far as the actiology was
concerned was satisfied that 1t was due to two causes—that the blood had
become pross  and that strmin caused the vemn to form a small purse to allow
the blood both space and liberty The fact that he realized that strain wes a
factor 1n the causation of varices 1s particularly interesting, since we now know
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how frequently the sapheno-femoral valve may become damaged 1n those who are
accustomed to Iifting weights This 1s particularly noticeable in the case of
athletes His reference to venous valves that they ‘“ form steps which serve to
help the ascension of the blood and so facilitate 1ts return to 1ts source >’ 1s beauti-
fully descriptive  As far as cure was concerned, he favoured the application of
various astringents, including sanguis dracomis and terra sigillata He also
strongly recommended the compression treatment of the legs by means of bandages
and the fashioning of stocking support, either from coarse linen or from dog skin,
worn from the ankle to the knee The surgical attack consisted mainly of
“ making orifices longways to the vein”  He refers to the use of the cautery
which he quotes as being also useful in veterinary surgery However, having
practised many methods of attack, he became conservative 1in his views and at
one stage says “ of these methods the best 1s the strait stocking >’

Fic 14 —Jean Lous Petit Fic 15 —Lorenz Heister

Jean Lous Petit (1674-1750)

Jean Lows Petit, who was the first director of the Academie de Chirurgie of
Paris, wrote very clearly regarding the aetiology of the varix He also wrote
eatensively regarding the radical excision of varices, which operation he practised
He stated that anything which obstructed the rising of the blood in the veins was
the principal cause of varicosities He also noted that pregnancies were important
in the causation of this trouble Prolonged standing and tight garters were both
mentioned, rest in bed for varicose ulcers was advised 1n his writings

Lorenz Heister (1683-1758)

Lorenz Heister was a German surgeon who failed to grasp the true physiology
and pathology of varicose veins, and, despite the years between, his blood-letting
procedure was no improvement over those of Pare and Paulus Acgineta He
taught that large varices should be laid open by longitudinal incisions foliowed by
the usc of compression bandages after letting half a pint of blood escape Heister
recommended percutancous vein thread ligature through the skin, under and
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around the vanx, pror to vancose phlebotomy  In 1750 we find lum reapplying
the percutaneous suture, in multiple fashion over a length of rubber tubing this
operation being simular to the Schede operation described 1n 1877 Again Davat
(1833) was advocating the operation orginally practised by Heister a hundred

years previously
Sir Everard Home (1756-1832)
At the end of the eighteenth century, Sir Everard Home, brother in law of John

Hunter was working on the treatment of ulcers of the legs  In 1811 he described
the salutary effects of including the saphena magna 1n a ligature above the knee

Fio 16 —Sir Everard Home

1n cases of chronic varicose ulcers associated with status varicosum  Uleers of the
legs were considered as a branch of military surgery and he comments No
surgical complaint 1ncident to the soldler has deprived His Majesty s Service of
s0 many men as that of ulcers of the legs

History repeatstself since the highest surgrcal admission rate to the Emergency
Medical Service hospitals during World War II was for varicose veins His
observations on the presence of collateral branches are of Interest and in one of
his case reports he brings out this point most clearly

“The case of Sarmh Stapleton, operated on m 1794 In the time of operation, a
smaller vein was opened running paraliel to the vena saphena, which afforded a reason
able suspicion that the disease might recur Fifteen months after the vena saphena
had been tied, @ vein 1n the place where the ulcer had formerly been situated burst, and
bled freely Upon examining the vena saphena at the part where the ligature had
been applied two very large vemns were discovered 5o that there must have been at
the time of the operation, two small branches, one on each side of the vena saphena
one of these only had been observed at the former examination  These two veins were
now fncluded in one ligature

Thomas Baynton (1761-1820)

No comments on vancose ulceration can be considered to be complete without
a reference to Thomas Baynton who was one of the pioneers of the compression
treatment of varrcose veins  His book A New Method of Treating Old Ulcers of
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the Legs was written 150 years ago, but his methods varied but little from those
of the present day He steeped calico bandages in warm diachylon and resin and
treated the ulcers by compression whilst the patient was ambulatory. His fame
spread from the good results he obtained and allowed him to leave £23,000

We have no portrait of this most remarkable and eccentric character, but
the saymngs of his contemporaries help us to evolve a most interesting mental
picture  In his youthful days a fellow apprentice said of him “ he was a tyrant
that there was no enduring him > Later, one of his own apprentices, James
Dew, complained of his stinginess, saying “ that the pump handle was troubled
more than was the beer cock ”” Contemporary historians said he was a violently
active and handsome man with a florid face He “ bowed a little too much 7,
always *‘ acting the agreeable ”’, and when operating * talked all the time to both
patient and assistants ”  He left a will extending to the length of 132 folios and
on his death bed, Richard Smith, the surgeon, said ““ the room was quite full of

b3

us His work has lived after him and we should indeed be grateful to such as he

Rima (1777-1843)

Rima, an Itahan surgeon, was credited with being the pioneer who first ligated
the saphenous vein 1n the thigh for varices, an operation generally credited to
Trendelenburg much later But historical research has proved that Celsus,
centurtes earlier, had described this operation, and Paulus Aegineta had actually
performed 1t

Sir Benjamn Collins Brodie (1783-1862)

This famous surgeon was a pioneer 1n subcutaneous surgery of the imbs ~ As
early as 1814 he was publishing his views on the treatment of varicose veins He
was not only a very versatile surgeon but also a great writer, philosopher and
administrator  He was the first to observe and demonstrate the reverse flow of
blood 1n a varicose saphenous vein In 1846 he described the test which was
destined to receive the name of Trendelenburg half a century later Trendelen-
burg’s description of the test was almost a verbatim translation of Brodie’s
observations Some of these observations are well worth the reader’s considera-
tion 1n present days

Standing by the bed-side of a sufferer from varicose ulceration, he says
‘““ Here 1s a case of a very distressing nature, and such a case as may meet you at
every turn of your practice, and your reputation in early life will depend more
upon understanding a case of this kind, than upon your knowledge of one of more
rare occurrence ’  In discussing the compresston treatment of gravitational ulcers,
he states  *“ In some cases of varicose veins, the skin 1s irritated by the resin which
the common adhesive plaster contains, and you may then substitute for 1t the
red plaster [the emplastrum thuris or emplastrum roborans of the old dispen-

satorics] " These observations show that he was fully cogmzant of skin
allergy to plaster, and 100 years later we have little more information than he had
at that ume  ** In some persons you will find a flannel roller more conventent, at

any rate, the patient can apply 1t better for himself ””  This statement demonstrates
that he was conversant with the advantages of the non-adhesive type of bandage
over the unpleasantness of the sticky bandage His observations on the correct
application of a bandage could not be bettered by any modern writer
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“1 must here make a few observations respecting the use of the roller It should
be applied from the foot upwards It need not be worn at might, when the patient 1s
in the recumbent posture, but 1t should always be replaced as soon as be rises in the
mofung. Care should be taken that the heel 18 supported, as well as the rest of the
foot and that a moderate, but equal, pressure be made on the whole Imb  Especally
the pressure above ought not to be greater than that below for in that case the velns
below must necessarily become distended. A tight garter increases vancose veins

Here once agnin history 1s repeating itself since as early as 1676 Richard

Wisemen, Sergeant Chirurgeon to King Charles II recommends that the oede
matous leg should be  Rowled up with a compress and Bandage from foot to

Fmo 17 —Sir Benjamin Colliny Brodie. Frc 18 —Johm Gay

gartening Subsequent treatment should be given by a  laced stocking
Agatn in 1783 Michael Underwood, in a Treatise on Ulcers of the Leg pleads for
the treatment of varicose ulceration by firm bandaging without rest.
Brodie s further remarks on the treatment of ulceration are still unobserved
by many practitioners as witness the following statement
“] find & young dresser frequently interposing a piece of lint, with or
simple ointment, between the plaster and the sore It 1s & very lnjt'urious pmc:]:m;:
keeps the sore slopped with its own discharge and 1t prevents the plaster from making
that uniform and regular pressure which 18 required.  When the sore i3 healked, the
patient should continus to wear the plaster for some timo afterwards, otherwise
the cleatrx will give way and for the same reason be thould over afterwards wear the
bandage.”
How many cases do we see in modern times 1n which a healed ulcer is grven
further support, with the almost inevitable recurrence in the coursclc:;tIme? "
His vrews on the surgical treatment of vartees were clouded by the non antiseptic
cra with its attendant mortality  For this reason he did not think it advisable to
subnut patients suffering from this condition to surgery  He dismisses the opera
tion of subcutaneous division of the vein by stating I always observed lhn?elfl
cured one cluster two smaller ones appeared, one on each side ‘and that, ultumatel
I left the patient no better than I found him Y
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These and many other observations made well over 100 years ago are nearly
all accepted in modern times, and, combing through the literature of those early
days, one finds that this great philosopher and surgeon must have spent many
years of patient observation on this baffling subject History recounts that he
seldom took a holiday and that his enormous practice brought in more than
£10,000 a year It 1s all the more astonishing to find that he has added so much to
the solution of the varicose vein problem

John Gay (1812-1885)

Gay was much 1n advance of his time regarding the pathology of varicose
ulceration He appreciated the fact that ulceration was often present without
the presence of varices He also appreciated the converse—in other words,
severe varicosities could be present without ulceration It took many years for
his original observation that ulceration was not as a rule a direct consequence of
simple varicosity to be appreciated

) A

Fic 19 —Richard J Levis Fic 20 —Fnedrich Trendelenburg

Richard J. Levis (1827-1890)

In the United States of America, Richard J Levis was performing subcutancous
ligations of varices by means of metallic wire  In Gross s System of Surgery we
learn that up to 1864 he had performed thirty-eight operations without mortality
or unfavourable results In passing 1t 1s of interest to note that this famous
American surgeon was Surgeon-n-Chief to the two United States Military
Hospitals 1n Philadelphia and was one of the original members of the American
Surgical Association

Fricdrich Trendelenburg (1844-1924)

This highly cultured surgeon of international reputation has already been
mentioned as having published an account of the Trendelenburg test 50 years after

26



HISTORICAL LANDMARKS IN TREATMENT

1t had been described carefully by Sir Benjamun Brodie  His work 1n the surgical
field of vances, however was invaluable  He deseribed the ligation of the internal
saphenous vein in the middle of the thigh and his published results some 4 years
after he had started to perform this operation admufted a recurrence rate of
22 per cent.  This high recurrence rate led to the operation falling 1nto disrepute

Paul Gerson Unna (1850-1929)

One of the greatest figures m the history of dermatology  His gift to the treat
ment of vancose ulceration 1n the shape of Unna s paste s invaluable  When mixed
into a bandage 1t offers a phable support
which 1s used throughout the world

Fio 21 —Paul Gerson Unna. Fio 22 —Willlam Moore.

He was said to start work every day at 7am togotobedat 11 pm asa
routine and to anse 1n the middle of the night in order to do a further few hours
work  He was also said to have never read the newspapers  The world Is indeed
indebted to him.

‘William Moore (1859-1927)

This surgeon performed a high resection of the 1nternal saphenous veln In his
out patient department The patient was ambulatory He wrote  Site of
Ligature  As the operation ams at preventing any reflux of bloed into the vena
saphena and 1ts branches this object 15 surely much better attaned by higaturing
above the yunction of any of the branches belonging to the lower extremity 1f the
lLigature is applied low 1n the thigh, this object 13 not attained with the same cer
tainty  Since hus 1nstructions were that the site of inasion should be 2 1nches
below Poupart s ignment, 1t 15 doubtful whether the site of igation of the internal
saphenous vein was flush with the femoral vein
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7 Pertheés (1869-1927)

- -cthés was the onginator of the test which bears his name He was well in
advance of his time 1n the investigation of the patency of the deep vemns of the
leg  He studied at Bonn under Trendelenburg and was one of the origimators 1n
the X-ray treatment of cancer

FiG 23 —Georg Perthés

MORE RECENT OPERATIVE METHODS
Early operative procedures

It 1s only during the past 70 years that surgery has been used to any extent in
the treatment of varicosities  Antisepsis and later on asepsis made the surgeon’s

1837 DAVAT'S METHOD
FiGc 24 —Percutancous hgation of varices

task less hazardous, since rishs of infection were lesscned  Most of the surgw'g
work on varices 1n the cighteen-seventics emanated from the German schools, an
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for the sake of brewity it is proposed 10 present these varied operations diagram
matically (Figs. 24 25 30 and 31) Only a few of the more ingenious procedures
will be mentioned,

N

o

(877 SCHEDS S OPERATION

Fia 25 —Multpk ligation and section of varices, Percutancous catgut
ligatures tied over rubber tubiog. As many as 30 ligations were used for a single
case  Recurrences were extensive

The Trendelenburg operation (1895)
Perthés published a senes of case results following operation by the Trendelen
burg method of ligating and sectioning the internal saphenous vein 1o the

Fio 26.—Otto Wilhelm Madelung (1846-1926)

Ed ﬁgh area.  The method failed owing to the high recurrence rate. The fact
at these igations were being performed too low in the thigh was appreciated b
Perthés, who stated e PP Y
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*“ It seems that 1n cases 1n which the saphenous 1s not present as a solitary trunk,
or shows many ramifications, 1t were best to perform the operation high above The
higher the mam trunk 1s Iigated, the fewer will be the number of branches above the
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1884 MADELUNG’S OPERATION ,
1893 PETERSON’S OPERATION

w E
Fic 27 —A radical procedure consisting 1n the (KNOWN AS THE SCHEDE OPERATION)

complete extirpation of the internal saphenous FiIG 28 —A arcular 1ncision
vein and 1ts main tributaries, through lengthy was made through the skin and
incisions in the thugh and lower leg Discarded subcutaneous tissue The object
owing to the high mortality from pulmonary was to interrupt the superficial
embolism circulation at that level

1908
THE RINDFLEISCH-FRIEDEL
OPERATION

FiG 29 —This operation 1s described by Ochsner as ** one of the most atrocious
crimes a heavy-handed surgeon ever inflicted on his patients **  His description of the
operation 1s as follows *‘The operatton, which fortunately was rescrved for scvere
cases of varicositics, consisted of excision of the internal saphenous ven in the thigh
and a sprral incision through the shin and subcutaneous tissue down to the deep fascia,
beginning at the knee, encirchng the leg four to seven times and ending at the foot
The blceding superfictal veins were hgated and the wound pached open, making a
deep gutter necessitating healing by second 1ntention ™

ligauon site, and the less Iikely will be the chance for the varices again 10 come under
the influence of the blood’s pressure  Tn cases of large varices spread over the entire
limb, onc can show that a compresston right at the entrance of the saphena magna in
the femoral has a definite effect on the Trendelenburg test, while at all other sites there
is erther no effect or 1t disappears quickly ~ This 1s therefore preferred as the site of
clection for operation in these cases ’
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W Wayne Babcock (Contemporary—Born 1872)
This famous surgeon from Philadelphia wrote a paper in 1907 many years in

advance of 1ts time, and all readers are recommended to study this lucid exposition
of vein stnpping It was Babcock who first gave us the idea of making the

1905 KELLER 3 OPERATION
Fxa 30 —The removal of varkose veins by passing a wire along the [umen. The

withdrawal of the ware inverted the veln which was pulled out through its own lumen
The reports of his cases were satsfactory

1906 MAYO$ OPERATION
Fxa 31 —The “ veln stropper ™ a small ring on 2 long handle is threaded over the
Pﬂ:‘unnlendof'.hcdmdcdwln,whkhixrnldmulwhﬂn!hcrln;upmhcdl[ong
the vein to a lower level where a further lncision allows removal of the segment.  This
procedure is still ined by many sumgeons who are not deterred by the laceration of the

mg veins d by the stnpper Ochsner gquotes Berntsens (1927)
statistics reporting on the results of vein exurpation 1n 376 cases.  Tho embolism rate
w13 72 per cent and the death rate was 0-7 per cent  Again, Amschutz and Lbhr (1929)
stated that fatal resulty occurred In from 0 5 to ) per cent of cases This extra luminar
mhodofmfp-pmgvnnoahpnctbedbynmylt the present time and there 13 no
doubt that the risks of this operation are very much kess.  This is In the mam duse to
the fact that there 1s a better understandmg regarding the caosatlon of deep vein

bosls and to the valuable help which the patient may now recetve from antiblotics
4t the time of the operation,
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extracted vemn pleat against the head of the stripper and this 1s the basis of our
modern method of stripping The instrument he used had a small head, how-
ever, and therefore presented many of the difficulties experienced with the Keller
technique In other words, mnversion of the vemn was apt to occur with resulting

Fic 32 —W Wayne Babcock

rupture of the vein with the formation of haematomas As will be seen later the
use of a large head to the stripper obviates these faults In a personal communi-
cation Dr Wayne Babcock states that he still has his origmal stripper for the

1907 BABCOCK’S OPERATION

Fic 33 —This modification of Keller’s operation (sec Fig 30) consisted 1n the
inscrtion of an acorn-tipped guide 1nstead of the twisted wire of Keller

removal of sections of varicose vein and he uses sclerosants mn order to thrombose
any branches which have cvaded avulsion Anyonc studying the history of
varices must give pride of place to the two famous American surgeons, Homans
and Babcock, who have done so much n the advancement of our present-day
methods
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John Homans (1877-1954)
Homans s flush  ligation of the internal saphenous veln (1916)

This surgeon s recommendation that the nternal saphenous vein should be
tied flush at lts junction with the femoral vern above any of its collaterals is the
basis of the modern operation  His views had already been expressed by Moore
1n 1896 and by Tavel m 1904 but, as stated previously much honour is due to
Homans 1n his appreciation of the great importance of meticulous techmque at

!

Fra 34 —John Homans, Fie 35 —A, Dickson Wright

the site of the sapheno-femoral junction  Furthermore, his studies showed that
the “ vancose  ulcer was usually due to deep vein thrombosis  Since the time of
Gay (1812-1885) little had been sald about the important pathological finding 1
had the privilege of meeting Homans at his home 1n Boston My impression was
of a very modest and cultured gentleman  When he signed the first edition of this

?e:lnunl he saxd  You have come & long way to visit someone who knows but
ttle

A. Dickson Wright (Contemporary)
No book on varicose disease would be complete without referen:
of Dickson Wnght. Inthe 1930 s he 1mprcsscdpthe 1mportance ;fth?gt;\:l}::tr;i;ﬁ
factor 1n varicose ulceration  His onginal views on compression treatment and
especially on the use of the elastic adhesive bandage were mnvaluable just as his
insistence upon early ambulation was all important 1n the treatment of superficial
phlebitis  Inaddinon he emphasized Homans s advice on the carefully pexipfcormcd
fugh resection operation  In my view however his most important work in this
field was to make 1t obvious that the study of vancose disease was indeed a special
1zed subject  His efforts helped to rescue the sufferer from varices from bemn
the last on the list ” 1n the operating theatre  In addition to his contrlbuhong
3 a3
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to surgery, generations to come will remember him not only as bemng one of the
most brilliant speakers of our time, but also as one possessing a sense of humour
second to none

De Takats’s ambulatory procedure (1930)

De Takats’s recommendation that the operation should be done as an ambula-
tory procedure was an important advance It will be noted, however, that again
Moore of Melbourne had practised this procedure on his out-patients some 34
years previously

INJECTION TREATMENT

The history of the injection treatment of varicose veins dates back to 1853
It 1s of particular interest to examine the various operations which have been
performed over the past hundred years and to see how the mjection treatment
and operative technique became wedded and so produced a technique which has
been practised extensively during the past quarter of a century This operative-
injection treatment combination was considered by the majority of surgeons to
be the 1deal until recent times, when, as will be explained later, the use of sclero-
sants at the time of the operation was gradually given up

The invention of the hypodermic syringe

Injection treatment was made possible by the mntroduction of the hypodermic
syringe over one hundred years ago This invention has been attributed in many
books to Pravaz and to Francis Rynd Recently, however, 1t has been pointed

= ——=)

F1G 36 —Fergusson’s syringe (1855)

€

out by Howard Jones that there was no true ‘“ invention > of the hypodermic
syringe The subcutaneous route was adopted by Wood of Edinburgh, and for
this purpose he adapted the syringe made by Fergusson in 1855 (Fig 36)
There 1s Iittle doubt that research now shows that Great Britain can claim more
credit for the hypodermic syringe than was previously admitted Howard Jones’s
analysis of the various claims regarding the origin of the hypodermic syringe 1s
both painstaking and fascinating All those interested in this most interesting
research into history will be well advised to study his paper Operative and
sclerosant methods of treatment were used 1n combination over 40 years ago when
Schiassi of Bologna performed the first simultaneous ligation and retrograde
injection of the vein (Fig 39) This marriage of the two treatments proved to
be the most successful attack against the varx for a long period It 1s now
generally rccogmzed, however, that a careful high resection of the internal
saphenous vein in combination with a bloodless intra-luminar stripping offers our
patients the best prognoss, as far as recurrence of their troubles 1s concerned

During the 50 years subsequent to the introduction of the hypodermic syringe
there 1s but Iittle evidence that more than a few patients received sclerosant treat-
ment  Toxic substances were used and the reported results were most unsatis-
factory, since infection and suppuration were all too common
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Substances used for injection
Early sclerosants

Ferric chloride, 10dotanmn pure phenol mercury bichlonde, alcohol Lugol s
solution and many others were all tned and found wanting, although successful
case reports were published as also were severe complications

For reference purposes some advocates of these solutions were as follows

Ferric chloride 1853 Cassaignac and Debout

1856 Souke

1860 Corbin

1864 Miller

1876 Weinlechner
Todotannin 1855 Desgranges

1868 Panas

1880 Burroughs and Delore
Pbenol 1885 Weber

1886 Stevenson

In the eightecn-seventies many Continental clinics, especially that of Vienna
practised perivenous imjection  This treatment was applied to vancose veins
piles and varicocele, and has persisted to the present day so far as haemorrhoids

are concerned, depending on the production of scar tissue resulting from the
inflammatory process occasioned by the irritant injected  This method of peri
venous injection was given up entirely for varices

It is of interest to note that in 1894 the Surgical Congress at Lyons condemned
the sclerosant treatment of varices, and it was not antil 1911 that the safe ern
mﬁu?omthmwngzgguld be said to have become established.  In part this era

m the work done Ehrlich, w echan

thrombosis could be safely induced. i B who proved that m foa!
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Safer sclerosants

Safer sclerosants made themselves evident before World War I, and 1n 1911
Professor Sicard of Pars used sodium salicylate in various strengths This rela-
tively non-toxic substance was 1n use for some 20 years, but was then replaced by
Maingot’s lithium salicylate solutions, which were even less toxic and certainly
caused less pain  In 1921 Génévrier gave to us the well-known solution of quinine
and urethane which 1s still 1n use today  In 1925 Rodney Maingot introduced the
“ twin injection ”” method, 1n which both quinine and salicylate solutions are used
stmultaneously  Invert sugar was introduced 1n 1917 by Kausche, and, even now,
1t 1s still used by some practitioners

Hypertonic sodium chloride

This was employed by Linser 1n 1924, and 1n various strengths 1s employed by
many exponents of this therapy today, although owing to the pain produced
by the injection 1ts main value les 1n its use under general anaesthesia This
sclerosant has the added disadvantage of producing a rapid and severe cellulitis
and ulceration 1If introduced under the skin

Sodmm morrhuate

Sodium morrhuate 1n a 5 per cent strength was used in England by Rogers and
Winchester 1n 1930, and also by Kittel and Twistington Higgins  This solution 1s
still 1n use, but 1s considered to be dangerous by many surgeons

Monoethanolanine oleate
This was described by Biegeleisen 1n 1937, and 1s still 1n use as a sclerosant

Lithocame

This solution was introduced by Rodney Maingot in 1925, being a modification
of the 30 per cent sodium salicylate solution which had been 1n use for some time
at that date Sodium salicylate (Sicard’s solution) gave good results but was
painful 1n use  Lithocaine has the disadvantage of producing a severe injection
ulcer 1f even a small quantity 1s introduced extravenously It also produces
smarting and burming a few seconds after injection  This may last as long as a
minute and with large doses makes the procedure uncomfortable for the patient
Lithocaine 1s used with quinine urethane in the * twin njection” technique
which will be described later From 2 to 4 mulhlitres 1s the average dose for
large veins. and 1t 1s wise not to exceed 6 mullilitres since cases of renal damage
are on record We have given up the use of this sclerosant in favour of the
phenol solution

Sugar solutions
These solutions are seldom used now since the results obtained arc un-
reliable.

The twin nyection method

Reference has already been made to the combined use of Lithocaine and quinine
urcthane 1n the treatment of large varices The simultancous njection of these
two substances produces a glutinous mass 1 the vein and a rapid and very satis-
factory sclerosis which sometimes lasts for a considerable length of tme  If an
assistant 1s available the solutions may be delivered at the same time from different
syringes at two points about | inch apart  As the quinme 1s ™ fixed ™ by the
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Lithocaine, up to 2 millilitres of the former may be given and a full dose of up to
4 millilitres of Lithocaine 1s reasonable When working single handed three
syninges are necessary the third syringe containing stenile water  Lithocaine 1s
introduced and then stenle water 15 syringed through the needle in order to clear 1t
of Lithocaine  The quinine solution 15 finally Injected through the same needle
This method requires raprdity 1 order to succeed and 1t should be noted that any
toxic effects of a large dose of unfixed quinine may be avoided if the Lithocaine 13
the first solution to be npected  This method has been used ever since it was
first described by Maingot 35 years ago  He first thought of this method after
sucking up some Lithocarne 1nto a syringe wherein were traces of quinine urethane
A solid mass was occasioned which made the syringe useless  Since it was mine
1 have always remembered 1t!

Present position

These and many other sclerosants have been introduced by the patient work
of both doctor and chemist. History repeats itself already since modified phenol
preparations are once again finding favour with many surgeons

It may be said however that sclerosants 1f properly selected and used in
careful dosages, have become relauvely safe. Their use under present-day con
ditions 15 mamly confined to the treatment of small radicles, which have been
missed at the time of stpping  There 1s again an indication for thelr use from
the cosmetic angle. Many small but yet unsightly varices may be rendered less
obvious and on occasions eradicated 1f treated carefully by means of injection
therapy Larger branches are better treated by surgical excision through small
incisions  This treatment causes less discomfort and more permanent results
Combination of operative and sclerosant treatment

Some interesting methods have evolved from a combination of both the
operative and 1njection treatments described 1n this hustorical survey  Tavel, a
Bernese professor appears to be the first to have published the results of giving
sclerosant injections after operation  He employed injections if a firm thrombosis
was lacking.

Schiasst however was the onginator of the simultaneous ligation and injection
of vances  He used an iodide solution and the diagram of his method explains
his technique (Fig. 39)

This onginal work of Schiagsi was a definite mulestone in the treatment of
varices  He was much in advance of his time, since the marnage of sclerosant
treatment with operative treatment did not become firmly established until
about 1925

Nobili 1n 1921 carned Schiassis work a step further since he performed a
retrograde 1njection from the gron At that time he allowed the sclerosant to
leave the vein through a second incision made above the knee

For nearly a quarter of a century subsequently the treatment of varices by
means of a bigh resection of the mternal saphenous vein 1n combination with the
reurcljgndc mjection of a sclerosant became an accepted therapy throughout the
wo

Many ingenious modifications of Schiassi’s work followed. It wa
in 1927 that we owe the introduction of the catheter for the injection of'r.l;: 'I;Ill;g:
sant this mstrument being passed from the proximal end of the saphenous vein
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down the leg Later on the catheter was replaced by various types of needles,
some rough and some smooth, which were used to introduce the sclerosant and
1n some 1nstances to traumatize the intima of the diseased vein

The stripping of varices 1s now an accepted routine treatment in most clinics
The method has been 1n use long enough for us to assess the results, and 1t 1s now
generally agreed to be superior to all other methods of treatment

The present methods of stripping are associated with a careful high resection
of the internal saphenous vein, and 1t 1s for this reason that success 1s obtained in

Homans 19/6
—— Moore /896
——de Jakals 1930
—— Scheasse 1908
Aetwus 6th Century
Paulus 7th Century

Trendelenburg 1890
Moscowicz 1927

Pare /579
fHome 1797

|11

Celsus /Ist-Century

Fic 40 —The
history of saphenous
ligation showing the
upward progression
of the elective site of

FiG 39 —The technique of Schiassi operation  (As de-
Although Schiass1 performed a mud- . scribed by Edwards.
thigh hgation he was said to have been 4 1934 )
the first to combine this procedure with " ’jn

the mjection of a sclerosant

modern times  But 1n this historical chapter we should realize how indebted we
arc for the accumulated knowledge from the past

Sclerosants should not be banned, as they were towards the end of the last
century At that time they were dangerous, but in modern times they are safe,
provided they are used correctly They are, however, rclegated now to a much
more humble sphere, for reasons which will be given later  Sclerosants, however,
may still be considered to be good friends when 1t comes to the treatment of
varices of a minor character They should not be totally discarded, as they are
by so many at the moment While admitting that, as a rule, they give but
temporary benefit, most of the troubles associated with their use arc duc now to
therr incorrect employment
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Many methods of the surgical attack on the distal portion of the saphenous
trunk, after the high resection operation were described 1n the surgical chapter of
formereditions  These I have duscarded, in favour of clean strpping I therefore
give a list of these methods with a few comments and illustrations for those readers
who may stull be interested I feel myself however after considerable tnal and
error that each and every one of these surgical procedures should be relegated to
history—even with in some cases a considerable amount of regret and thanks to
them for past help

Methods unassociated with stripping

(1) Injection of the distal portion with a sclerosant.

(2) Traumatization of the distal portion with a rough headed needle or with
a file. A sclerosant may or may not be injected at the same time,

(3) Electrocoagulation of the intima by means of diathermy

(4) Multiple ligations of the saphenous system

(5) Percutaneous ligations.

(6) The insertion of sutures into the lumen of the vein 1n order to cause throm

(7) No further attack on the distal veins at the time of operation

(1) Injection of the distal portion with a sclerosant
This method, which was advocated by Dickson
‘Wnght and practised at St. Mary s Hospital over
the years, consists 1n the mjection of a sclerosant
by means of a syringe and needle into the distal
segment of the divided saphenous vein. By this

Fio 41 —The Injection of sclerosant fluld into the distal
hepous

This method is quicker and in some hands more slmple,
It is not so efficient a3 when wing the nutmeg-grater
peedle,

method sclerosis 18 obtained but the results are
vanable and recurrence over the years may be
expected.  Again, this method has 8 disadventage
n the employment of a sclerosant. However m
the past many thousands of cases have benefited
by this form of therapy

2) Traumati.ation of the distal portion with a rough h
igh headed needi
. sant mtay or may not be Infected at the same time e or e asclero-
practised this method for many years and used 1t so that a small

er amount
of sclerosant would be cemployed. The results of this operation were nnalys:d
In 600 paticnts over a period of several years, and the answers received to a
questionnaire were most satisfactory (Foote, 1951) Improvement was the rule and
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the majority of ulcerated legs remained healed, although some form of supportive
treatment was needed for most of them. I am satisfied now that our immediate
results are infinitely better with the stripping technique we now employ and that
the outlook for permanent improvement or cure 1s far better.

(3) Electrocoagulation of the distal portion by means of diathermy

Research has been made 1n the use of diathermy 1n the destruction of the intima
of varices Lang Stevenson 1n particular worked on this subject for some time  In
a personal communication he states that he has found this method unsatisfactory
when deahing with large varices He finds, however, a place for diathermy 1n the

me— G e -;

Bell & Crop ders, London
(@

®

i
1
|
|
I

Lelld Croyden Londom
()
Fic 42 —Illustrating types of needle (a) The nutmeg-grater needle  This needle
head 1s made in vanious sizes The shaft 1s made of whippy phant steel and a
useful Jength 1s about 14 inches Its correct use will cause a delicate trauma to the

venous nima  (b) The original Stevenson’s ball-pointed needle  (c) A modification
of the Stevenson needle by Harold Dodd

treatment of minor radicles and also of telangiectases He uses a small needle
through which he injects normal saline to rid the vein of blood, and then passes
the diathermy current direct nto the vein I have had no experience with this
method, but 1t appears that there 1s some value 1n this treatment, as far as the
cosmetic angle 1s concerned

(4) Muluple higations of the saphenous system

After high resection of the internal saphenous vein there were those who felt
that further ligations of the main trunk and 1ts branches were all that was nccessary
in order to get good results  Surgeons such as Garber (1945) and Hanschell
advocated this method for some years In the author’s experience multiple
ligations are of very httle value since recurrence 1s invariable  Some opcrators
perform these multiple hgations every inch or so 1n the course of the main trunh
This laborious procedure appears to be quite unnccessary, when the entire vein can
be extracted bloodlessly in a few minutes It should not be forgotten. however.
that local hgations render subscquent stripping very diflicult and frequently 1im-
possible to perform  This point 1s brought out 1n a letter which I wrote to the
Lancer (1953) and 1 think 1t 1s of considerable importance
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(5) Percutaneous ligations

Ths type of therapy has been advocated by many writers dunng the past years
but 1n my opinion 1t 18 never justified. Rapid recurrence 1s liable to ensue and the
procedure 18 not without nsk  Davat (see page 28) recommended this surgical
trick over 100 years ago but similar
references may be found m writings of
the Middle Ages Even at the time of
wniting the second edition in 1954 per
cutaneous ligation had been revived once
more by Wilson (1953) who quoted a
series of 50 cases with one death  The
method consists of making many small
wcistons on either side of the trunk of the
iternal saphenous vein and its tnbutanes
and passing subcutancous nylon ligatures
This method produces clotung, but [ find
1t difficult to understand why such a parnful
and, 1n my hands uscless procedure should
be adopted when the entire vein with its

Fio 43 —A digram to demomtrate the
introduction of sclerosant by means of the “nut

thene tube from below

tributaries may be pamnlessly and blood
lessly remored usually through two incisions
only that m the grom and in the ankle
Agam 1n 1956 Uhma and MacDonald
advocate this method, and even adwvise 1t
without the essential high resection opera
tion 1 condemn this method without
reserve

(6) Insertion of sutures Into the lumen of
the vewn in order to cause thrombosix
This method was described by Cortes

and Rosas (1947) At that ime they went

into great detail not only regarding the
technique of the operation but also gave
the end results  After trymg this method
on a few cases 1 came to the conclusion that
great value It was however revived by Ab
this operation 1n the British Medical Jo
recommended to read the work of Cortes
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(7) No further attack on the distal veins at the time of operation

Some operators are satisfied to do a flush tie only and to make no further
attack on the superficial varices of the imb  This method has the advantage of
being safe, but n the majority of cases it 1s quite inadequate  There may, however,
be an indication for 1ts use 1n the elderly patient who has a short span of Iife before
him and who may be relieved by this procedure used 1n combination with sup-
portive measures This simple and safe procedure, as we have said, may be
performed under local anaesthesia and 1s often useful in order to prevent com-
phications A possible reason for our success 1n certain cases of simple high

Fic 44 —The introduction of the Stevenson type of needle into the distal portion
of the nternal saphenous vein  This method, which necessitates the employment of
a sclerosant, 1s described 1n the text, but has been discarded by the author m favour
of stripping procedures

rescction of the internal saphenous vein may be due to the fact that there werc no
incompetent perforators below that level  Now that we are stripping completely
we obliterate the majority of these by-passing channels and make more sure of
our results, whereas with previous treatment 1t was very much less reliable  Again,
a stmple flush hgaton at the sapheno-femoral junction 1s the treatment of choice
in acute phlebitis of the superficial veins  This matter will be raised again n
later chapter 1 do feel, however, that the ligh resection operation by iself
cannot be considered an adequate operation 1n incompetency of the superficial
system It 1s for this reason that I relegate 1t to the historical chapter

LEvolution of modern methods
The varations 1n the treatment of varicose disease present a story of uphill
work under difficult conditions 1n the past, associated with the lack of ascpsis,
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t so much safer
d of those things which 1n our present tumes make our treatmen

::;d oetulcr Thegssurgwal excisions and stnppmgs, in é.he pre-anaesthetlc and

t have all been a help to us at a later date

pm;;mu m had a chequerced career being discarded towards the end of
the last century re-introduced some 30 years ago and now, after prolonged trial and
error once again being relegated to a far less important position than they enjoyed
in the past. The use of sclerosants in association with operative treatment stood

Fio 45 —The Trendelenburg operation performed at tho present time The scar
of operation in the upper third of the thigh {5 placed in the area of attack which
was standard in the days of Trendelenburg in 1870 This opemtion was, however
performed in 1948 This pt & Tates the uscl of this procedure
which at the very best will give but & temporary degres of relief

the test of mapny years but once again this treatment has become of historical
interest only  Hustory repeats itself throughout the centuries but 1t 18 suggested
that the present era 18 one which holds out a far more optumstic future for the
sufferer  Further research should proceed with regard to the actiology and
subsequent prevention of this discase  This research should go hand in hand with
the refinement of our present-day techniques  The treatment of varices will never
lose 1ts fascination since history shows us that the therapy of the varx s always
progressive and never static
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Present-day methods are the summation of the varied therapies of the past
The ** flush tie”” or high resection of the internal saphenous vein was envisaged
by Paul of Aegina one thousand two hundred years ago, made more definite by
Moore of Melbourne during the last century, and finally perfected by Homans
some forty odd years ago. Stripping operations have figured in varied _techniques
ever since the days of Hippocrates It 1s only 1n recent times, however, that this
method has been made safe  As mentioned before, sclerosants have come, gone,
returned to favour and 1 our present times occupy only a very minor place in
treatment

I have not altered this chapter to any great extent since first writing 1t 1n
1948, but readers interested 1n history will find that 1t has been reproduced 1n
contemporary books on the subject, 1n which further interesting details may be
found

The help we have had from the pioneers of the past now allows us to state that
all sufferers from varices can be benefited, and 1t 1s hoped that this historical
chapter will 1n some small part help to show our gratitude to those who have
made our work possible
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CHAPTER 3
THE SURGICAL ANATOMY OF THE VEINS OF THE LEG

Classification

IT 1s necessary to have a comprehensive knowledge of the venous system of
the leg 1in order to understand the substance of the ensuing chapters The
anatomy of the saphenous opening and a discussion on the deep venous
system will be given 1n as much detail as possible

The veins which drain the lower
extremities may be convemently divided

fliac mnto four main groups
Internel sophenous vein (1) The deep veins of the leg, such as
the femoral, popliteal and tibal
& ‘ (2) The superficial veins which empty
____Femoral vein

into the femoral vein at the saphenous

|_Communicating veins Fic 46 —Diagram showing the relation-
i Hunters canal ship of the deep venous system to the
superficial vemns Varicose disease and the
communicating veins between the two systems
arc depicted The constant communtcating
Popliteal vein vein 1n Hunter’s canal when diseased 1s some-
times referred to as the “mid-Hunter blow
out” In hecalth, blood passes from the
superficial system into the deep veins via the
Communicating veins communicating veins

Externol saphenous vein

opening (the internal or long saphenous
system)

(3) The superficial vens which empty
into the popliteal vein (the short or external
saphenous system)

(4) Those deep and superficial veins
which empty direct into the internal thac
vein  These dran the buttocks and posterior part of the thigh.

These four groups of veins are by no means 1n watertight compartments All
the superficial groups anastomose with their neighbours, whilst the superficial and
deep groups are connccted by commumicatmg vems The significance of thesc
commumicating veins has been increasingly realized in recent years and they will
therefore be discussed under a separate heading

The communicating veins

In addition to the four groups as detailed the communicauing veins also play
a most important part 1n the venous system of the lower extremity  These veins
conncct the deep with the superficial venous system (Fig 47)  In health these veins
arc small and therr nunute ostia may be seen 1n the posterior walls of the superficial
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THE SURGICAL ANATOMY OF THE VEINS OF THE LEG

system  In varicose disease these commumicating veins become enlarged and later
thelr valves become incompetent  Their importance will be appreciated when the
operative side of vances 1s discussed  In health blood flows from the superficial
to the deep system. 1t wall be scen later that when veins are diseased this flow may
become reversed.

It 15 of interest to note that although the anatomy of the superflcial venous
system of the lower extrermities is most 1nconstant and vanable, these communica
tng velns are far more constant and vanations in thewr posiion are not nearly so
usual One important communicating veln s referred to 1n Amencan literature
asthe mid Hunter blow out and 15 usually constant 1n 1ts position lying at the

Fio 47 —Phlebogram of a healthy llmb demonstrating the communicating veins
between the deep and superficial venous systenns of the leg.

junction of the lower third with the upper two-thirds of Hunter s canal ~ Sherman
(1944) proved this vein to be constantly present in 56 consecutive anatomical
examinations  He also found a further constant tributary of this mud Hunter vein
which drained the sartorius muscle He refers to thus particular vein as the
subsartonnal  Ochsner and Mahorner (1939) after extensive dissections, found

only a few extremely minute onfices on the posterior wall of the internal
saphenous vein.

Also 1t is interesting to note that owing to the fact that part of the blood is
deflected from the superficial to the deep system by means of tll:auc communicating
vens, the great saphenous vein does not increase so much 1n size as one mught
c.xp;cJ;from the mmlugc number of tnbutanes which joln 1t.

ton stressed the importance of perforating veins in the le;

ulcer which he showed in the course of his dhgsectxou beneath gth:‘daagli':cm?:
(' feeder veins *) whilst Cockett and Elgan Jones (1953) by careful dissection
and excellent photography have shown thess veins as they pass through the deep
fascin (see Fig. 48) They state that there are three constant perforating veins
behind the posternior margin of the tina in the lower third of the leg not com

municating directly with the saphenous vein. They report cases of ulcers hittle
improved by operating upon the saphenous vein but healed by ligation of the
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mncompetent communicating veins in the lower leg This condition they have
named the ankle blow-out syndrome, and this will be referred to again later

Both “ perforator ” and ““ communicating > veins anastomose with the super-
ficial venous system and are in fact stmilar The author, however, tends to
reserve the term *‘ perforator >’ for the vein which anastomoses with the lesser
unnamed radicles of the saphenous system By comparison the communicating

Fic 48 —Dissection of subcutaneous tissues of inner stde of normal leg, showing
three perforating veins behind great saphenous vein  Note (1) communicating branch
between highest perforating vein and great saphenous vemn, and (2) tributaries to great
saphenous vein just below knee

vein does what its name 1mplies and communicates directly from the deep system
to the internal or external saphenous veins

Perforating veins pass from a branch of a superficial vein to jomn up with the
large veins in the muscular bellies of the calf or thigh They are not constant in
position and may be very numerous

The true communicating ven 1s far more regular 1n 1ts position 1n the Imb
The usual sites for these veins are shown mn Figs 47 and 49

The lower three communicating vens 1n the inner side of the leg are the most
important from the point of view of ulceratton ~ When the patient stands the main
venous dramage of the lower third of the lmb passes directly into the deep vens
and not into the saphenous vemns Back pressure from the saphenous veins,
however, can be transmutted into the ulcer-bearing arca via their connexions with
the venous arches joining these communicating vems It pays us all to study
Fig 49, and to familiarize ourselves with the usual positions of the main
communicating veins In disease these positions can usually be felt  Under
the *“ blow-out *’ made by the incompetent communicating vein there 1s a round
hole with rigid walls formed by the deep fascia It 1s of interest to note thm"d
hundred years ago John Hilton virtually described the ““ ankle blow-out syndrome
He said ** The superficial and deep veins of the leg freely communicate with cach
other 1n the neighbourhood of the ankle joint  The first two inches above that
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pont s the spot where the preatest stress 13 1ald upon these superficial veins
Below that pont they freely communicate and if the blood cannot return by the
superfiial veins it can do 30 by the decp veins "

Fx0 49 —The common positions for blow-outs. (After Cockett and Joses)

The deep veins of the leg

The deep veins of the leg are seldom the scat of varicose disease  The main
factor in causing their immunity 13 to be found in the support they receive through
out their course both from the deep fascia and from the muscles In the lower
as 1n the upper limb the deep veins are associated with the arteries as venae
comites They carry most of the blood from the leg to the vena cava. Therr
detailed anatomy is not required 1n the study of varices, and it is sufficsent to say
that the accompanying veins of the tibial arteries are usually reduplicated, one
Iying on either mde of the artery  Union occurs higher in the leg 1n order to form
a solitary anterior tibial vein and a single postentor tibial vein  These tibial veins
form a junction to the lower part of the popliteal space, bewng continued upward
as the popliteal vein  In passing, 1t is to be noted that 1t 1s 1n these anterior and
posterior tibial vemns that we frequently find the earliest evidence of thrombo-
phlebitis

As the popliten] vein ascends in the popliteal space 1t inclines towards the outer
side of the popliteal artery lying directly behind 1t in the muddle of the space At
the upper end of this space 1t 13 on the outer side of the artery separating 1t from the
internal popliteal nerve, which lies still more posteriorly  After passing through
the adductor magnus muscle it becomes the femoral vein which after its passage
through Hunter s canal appears in Scarpa s trnangle, 1n which position 1 relations
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are of particular importance when operating on the internal saphenous vein In
the lower part of Scarpa’s triangle the vein 1s behind and to the 1nner side of the
femoral artery, lying in front of the profunda vein, but 1n the upper part of Scarpa's
triangle 1t 1s directly on the medial side of the femoral artery About 14 inches
below Poupart’s ligament 1t enters the middle compartment of the femoral sheath
with the femoral artery on the outer side and the femoral canal on the medial side,
both 1n their separate compartments The femoral and popliteal channels are
variable 1n their make-up  Instead of one large ascending vern 1t 1s not uncommon
to find reduplication of venous channels in which one single main channel is difficult
to define

Throughout 1ts course the femoral vein recerves muscular tributaries corre-
sponding to the branches of the femoral artery, the most important of these being
the profunda femoris vemn which joins 1its posterior surface 2 inches below the
inguinal ligament  This deep vein anastomosis in Hunter’s canal with the femoral
vemn 1s important, since 1t offers a collateral venous return when the femoral vein
1s blocked by thrombosis This constant communication 1s of importance also
in the stripping of varices  Care should always be used when the stripper wire 15
mn this neighbourhood  First, 1t may become obstructed at this point and need
to be ““ wheedled > gently past this obstruction Furthermore, on occasions the
stripper wire may pass into the deep system at this point This eventuality 1s
discussed 1n the surgical chapter  Slightly above this level the internal saphenous
vemn joins its anterior surface at the sapheno-femoral junction

Since we shall study in Chapter 4 the mechanism of the * muscle pump ” of
the calf, 1t 15 as well at this point to study the venous drainage of the gastro-
cnemius and soleus muscles

The soleus muscles contain large venous sinuses which do not contamn any
valves These sinuses dramn into the posterior tibial and perineal veins, and are of
mmportance not only from the muscle pump angle but also because these are the
pools of blood which may become the site of thrombosis after operation

The gastracnennus muscle One large vetn from each of the two muscle
bellies drains directly into the popliteal vein

Valves are present throughout these deep veins from the finest vein radicles n
the muscles, where they are seen only with the microscope, to the larger veins
where they are present in varying numbers The popliteal veirn has 1-4
pairs, the superficial femoral 1-5 pairs, the common femoral and the external
ihac cach usually only one pair One of the most constant is the valve mn the
common femoral vein which 1s situated at the level of the inguinal hgament  The
next most constant 1s one 1n the superficial femoral vein distal to the point of entry
of the deep femoral  Complete absence of valves in the external 1liac and common
femoral veins 1s, however, by no means uncommon No valves arc present 1n
the common 1liac veins or n the inferior vena cava

Relanonsiup to fascia of the gromn

The relationship of the femoral vein to the fascia of the grom is of importance
when we come to consider operative technique  The superficial fascia of the gromn
15 divided 1nto two layers, a superficial fatty layer and a deeper membranous layer
The latter 1s attached above to the inner half of Poupart’s ligament and to the deep
fascia of the thigh immediately below the outer half of this hgament  Between
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ral and tnguinal

f this su cnal fascia may be found the femo

ihc ;;:u?;lear;;s togcthcrpzﬁth the long saphenous vein and 1its inbutaries b?j:c

g::]p fascia, of as it 1s more commonly known the t;mlx_: lultl;l, l;,::::lsn ulxnuth;
vering not only for the muscles of the thigh but also for the

:x"oln the deep fazan 18 thiek, and 1 many places both netves and vessels preree it

The saphenous opening

penung through this deep fascia, the saphenous opening, allows the
mte-::\ ;phcngus vmn%‘; join the femoral vein (Fig. 50)  The saphenous opening
1s vanable m size. Anson and McVay
(1938) published therr findings upon
dissections of 200 thighs  The smallest
saphenous openingencountered measured

Fxs 50 —The saphenous opening. Note
the manner in which the deep fascra forms the
ring. The angle of umon of the Internal
saphenous vein with the common femoral
vetn b clearly shown

The pouitton of the lymphatic glands Is im-
poriant and the operation may be complicated
if these glands are mflamed as the result of
absorption from cither a vancose ukcer or
from tinea interd ppralis.

1 6 centimetres in length being quite eir
cular 1n form the largest was 8 5 centi
metres long and 35 centimetres wide
In 90 per cent of cases the length was
between 3 and 6+4 centumetres the average bang 4-6 centimetres and in 87 per
cent of cases the width was between 15 and 3 9 centimetres the average width
being 2 8 centimetres  The femoral vein was found to be exposed throughout its
full width. In 83 per cent of specimens the femoral artery was either wholly or
partially exposed. The surface markings of the superior cornu of the saphenous
opentng may be taken as being | 5 centimetres below and 25 centimetres external
to the pubic spine. It 15 covered not only by the superficial fascia of the thigh but
also by a special layer known as the cribnform fascia, which 1s attached to the
edges of the opening.  The outer edge of the saphenous opening is formed by the
thac portion of the fascia lata which 15 attached sbove to the ihac crest and to
Poupart s liggment the mner edge is made up from the margin of the pubic
portion of the fascia lata.  The junction of these two portions of fascia at the lower
concave edge of the saphenous opening forms the mferior cornu  The superior
cornu of the saphenous opening, which lies 1n front of the femoral sheath 1s
formed sokely from the iliac portion of the fasca lata. It should be noted that the
thac and pubic portions of the fascia lata occupy different planes 1n relation to the
femoral sheath  The iliac portion 1s anterior and the pubic portion 18 posterior

As mentioned before these points all have a bearing on the surgical approach to
the sapheno-femoral junction
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The lymphatic glands

The position of the lymphatic glands should be especially noted (Fig 50) The
superficial group may be subdivided into

(a) The superior or inguinal group
(b) The nferior or femoral group.
(c) The 1internal or pubic group

These glands may become much enlarged and adherent to adjacent structures
as a result of infection from varicose ulceration, eczema and tinea interdigitalis
It 1s the nferior or femoral group which covers the sapheno-femoral junction and

- which consists of from 3 to 6 oval
; glands lying vertically along the termi-
nation of the internal saphenous vein

tion of the saphenous opening 1s marhed
with a dotted line and the position of the
femoral vemn and femoral artery should be
noted

'f Note the angle at which the saphenous
vemn joins the femoral vein ' When 1n doubt
the inward direction of the saphenous vein
1s an 1mportant pomt of differentiation
from the femoral vein  When this vein 1s
found to be varicosed 1t 1s an additional
point of differentiation The femoral vein
does not receive any tributaries at this pont
and this fact gives further confirmation
regarding differentiation 1n doubtful cases.

/A
/ v FiG 51 —Scarpa’s triangle  The posi-

.

The superficial lymphatics from the
leg, except for a few which end in the
popliteal glands, all drain into this
femoral group The efferent lymphatics of this inferior group pass through the
saphenous opening and end either 1n the external iliac glands or 1n the deep
femoral glands It will be found when discussing the surgery of this region 1n a
later chapter that care must be taken not to divide these lymphatics transverscly
if chronic lymphorrhoea and bad healing of wounds are to be avoided

The internal or long saphenous vein system

It 1s the internal and external saphenous venous systems which are the com-
monest sites of varicosities  The long or nternal saphenous vein is the longest
vein 1n the human body (Fig 52a) It 1s formed by the union of the mner portion of
the dorsal venous arch with the inner dorsal digital vein of the great toe  The blood
dramning nto these branches comes manly from the venous plexus 1n the sole of
the foot This * venous sole " (semelle vemneuse, Lejars) consists of a vascular
network which 1s most well developed 1n those areas which are exposed to pressure
on walking Through the perforating vemns tlhis vem-net anastomoses vertically
with the dorsal net  This anatomical arrangement plays an important part in the
venous circulation of the foot
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Its passage 1 front of the internal malleolus should be especially noted since
at this point o lower ligation of the vein for the purpose of introducing the stripper
18 50 frequently performed  The position of the vein 15 constant at this point and
may be felt lying n the notch holf an inch anterior to the most prominent portion
of the internal malleolus (Fig 53)  After this landmark the vein crosses the inner
surface of the shaft of the tibia and follows the internal border of this bone to

Saperiiciel  pepuitric YoM

LA.S =internal accessory saphenous  (5) 2 dn-
scction of the saph opening & Ing
the angle at which the internal saphenoas veln
unumlly joins the femoral vein. The recognrzed
tributancs are depicted.

knee level, where 1t 15 to be found just behind the internal condyle of the femur
In 1ts subsequent ascent 1t inclines forward and outward untl 1t perforates the
cnbnform fascia and the femoral sheath before its unton with the fernoral vein
‘When resecting this vein in the lower leg 1t should be remembered that the internal
saphenous nerve accompanies 1t very closely This relationship is of particalar
interest, since 1t has been suggested that section of thig nerve may be an additional
help in the healing of varicose ulcers  Again, a severe phlebitis may affect this
nerve and leave a post phlebitic neuritis as a Iate complication  Also just below
the knee a superficial branch of the anastomotic artery accompanies the vein very
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closely Durng 1its ascent 1n the thigh, branches of the internal cutaneous nerve
are 1In juxtaposition

The anatomy of the internal saphenous vein is variable, and only the most
constant points regarding its course have been mentioned up to now

Fi16 53 —The 1nternal saphenous vein at the ankle The surface marking Is given
by feeling the most prominent part of the internal malleolus The vein lies immediately
1n front of this point A transverse 1ncision makes 1t easter to find the vein but has the
disadvantage over the vertical incision 1n that healing 1s less satisfactory

Tributaries of the internal saphenous vein

The tributaries of the internal saphenous vein are very variable, both in number
and in position Some of the more constant patterns of the saphenous network
are shown diagrammatically in Fig 54 In the meantime we must recognizeé that
at the sapheno-femoral junction (see Fig 52b) there are usually five tributares,
or rather five groups of tributaries (1) The external accessory saphenous vein,
(2) the internal accessory saphenous vem, (3) the superficial circumflex 1hac
‘vein, (4) the superficial external pudic vemn, and (5) the superficial epigastric
vein

1t 1s essential in the operation of high resection of the internal saphenous vein
to ligate every tributary with meticulous care It will be found 1n the surgical
chapter (Chapter 8) that we must go further than actually resecting the branches
at therr junction with the main trunk Fig 56 demonstrates how by-passing
may occur even after a “flush” ligation with the trunk The diagram. I hope, 15
self-explanatory

Another fairly constant but unnamed tributary of the internal saphenous vein
unites on the postero-medial aspect of the knee  This tributary drains blood from
the anterior surface of the lower leg and may become sufficiently enlarged to
appear to reduplicate the main vein below the knee  On page 189 the reader will
find some common patterns of the tributaries of the internal saphenous vein 1n the
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course of its journey up the leg  These veins when vancose all have to be stnpped,
but 1t 15 useful to visualize their usual positions  After stripping a large number
of imbs we find the patterns recurring like old friends

Below the knee as mentioned we find the large unnamed branch which druns
the enterior portion of the shin  Likewrse a fairly constant branch occurs at the
same point which drains the postero-medial aspect of the clf

NAx

Al

e

Fia 34 —Somx of the varkd methods of termination of the Internal saphenous
and ity tributaries. mdhamnumcopbdfmmthos:mbcdbybaxkrﬁs
his colieagues and are the resilt of lve | igntions on both and

tienits,  Thess varied methods of entry of the tributaries of the internal saphenous

show that few cases subjected to operation prove to bo almilar  Again tortuo-
sities and saccufar difatations may occur In the branches, causlog them to be even
mum‘llé{:n the h':ttrml nph.ehn;.u veln ltsclf A kpnowledge of these
v " mr:lanlb‘ llpmmmd o dmwmmmhcnteﬂn;nutuprtno-

In the thagh there are many tributanes but the internal and external accessory
saphenous veins are constant  These join usually within a few inches of the
termination of the internal saphenous vein and are usually resected or stripped
prior to the stripping of the man trunk The nomenclature 1s confused x:mcc
writers refer to these two branches as superficial internal and external femorals
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|

FiG 55 —(A) The normal arrangement at the sapheno-femoral junction (B) An
mmportant example of the vagaries of the internal saphenous vemn It passes lateral
to the femoral artery and joins the femoral vein deep to the artery The superficial
external pudendal and superficial epigastric veins are seen to be entering the femoral
vein directly, the superficial circumfiex itliac vein and the internal and external accessory
saphenous veins are entering the internal saphenous vein The fossa ovahs 1s long
and narrow

A J. M Cathro (1954) 1n the British Medical Journal writes as follows * Luke
and Miller (1948) cited three certain cases and one probable case of ligation of the
femoral artery  McPheeters (1945) described two cases of ligation of the femoral artery,
and m one of these cases the femoral vein was also tied At least three cases have
come to my notice in this country in which either injury or hgation of the femoral
artery occurred during this operation For obvious reasons i1t 1s difficult to get details
of the operative findings, but it 1s possible that the anomaly described above may have
been present 1n some of these cases

“ A somewhat similar course of the long saphenous vein was described and illus-
trated by von Lanz and Wachsmuth (1938) It was also depicted 1n Fig 5 of an article
by Anson and McVay (1938) so that it cannot be exceptionally rare No mention was
made of 1ts significance 1n either of these texts

‘ Whatever the explanation of the surgical errors associated with Trendelenburg’s
operation 1t 1s obvious that the surgeon should be aware of the deceptive variation
described 1n this report  The technical difficulties which it presents are slight  The real
danger lies 1n not knowing that such a condition may exist

~LSsV

AN

FiG 56 —Ligation of branches of long saphenous vein A = site of usual hgation
B, C = additional hgatures needed to prevent bypass LSV = long saphenous vemn
S O = saphenous opening
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postero-mechat and lateral vemns ete. 1 feel that the term [ use 18 the least con
fusing

The postero-medial branch (see Fig 57) 13 of importance since 1t may be quite
large It srises from the external saphenous vein and travels up the back of the
thigh before joining the nternal saphenous vein 1n the course of 1ts upper third
prior to 1ts junction with the femoral vein Various investigators have reported

Fio 57 —The right leg shows massive varicosity of the postero-medial accesso
vein originating in Hunter's canal.  This 13 a tributary of the internal and notllz
:xi(lmnpbmnvﬁu.ﬂﬂm;hu:mmmyhnemmmlmmmksdon

vances.,

on the percentage of patients who present a double internal saph
phenous vein in th
thigh  One authonty found this condition to be present in 6 5 per cent of casua

Valres

The internal saphenous vein is liberally supplied with valves havi

12-
pairs which normally prevent any reflux of blood towards the foot. i 1
The short or external saphenous system

The external saphenous vein 1n heaith 15 2 se; ernal
parate entity from the 1nt
saphenous vein  In the varicose state, however the two rynen{s may bezoglc one
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! External
saphencus
vein

Popliteal
vein
Femoral
vein \\
o Internal f
eep anast.
P Post-tibial sapher:;‘:: External
uperfic anast vein saphenous
Deep anast vein
External
saphenous
vein
Internal
saphenous
vein
Internal
saphenous External
vein saphenous
vein
Position of
valves
External
saphenous
(a) Internal saphenous vemn

veln

Anastomosis between
superficial veins

Internal
saphenous
vein
Popliteal
vein
Joining the
gastrocn
veins
Fibular vein
Internal (deep)
saphenous
vein
Deep anast
between
Suiﬁ,ﬂi’ external
saph an
fibular veins
Fic 58 —(a) External saphcnous vein pouring

blood into both the pophtcal and theinternal saphenous
(b) High termination of the external saphenous vein

(¢) Low termmation of the external saphenous vein
(K(mml\i )
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This is due to the fact that communicating veins between the two systems which
are relatively functionless and small 1n health become active when enlarged by
varicose discase A faurly constant communication between the two systems 15
that which occurs over or just above the patella, This communication joins the
external saphenous vein just before its termination The external or short
saphenous vemn 1s formed by the joining of the outer part of the dorsal venous arch
with the outer dorsal digatal vein of the little toe  The ven passes posteriorly in
company with the external saphenous nerve along the external side of the foot. It
then passes below the external malleolus and along the outer edge of the tendo
achillis  This is an important landmark since at this point the vein 1s casy to
1solate 1n order to introduce the stripper At this point also an extended incision
will allow the excision of incompetent communicating verns At the back of the
calf it 15 accompanied by the superficial sural artery and at the union of the
muscular and tendinous part of the gastrocnemius muscle, about mid-calf 1t
ascends 1n an intra fascial compartment of the gastrocnemius muscle covering
Dunng this part of 1ts course 1t 18 well supported by o strong fascia ~ The external
saphenous vein 1 about 60 per cent of cases jowns the popliteal vemn half an inch
below the transverse skin crease behind the knee  Owing to its strong fascial
support 1t should be noted from the practical angle that the knee should always be
bent if easy palpation of the vein 1s required It should be most especially noted
that after plercing this deep fascia the vein runs for some distance under this
unytelding tissue from which 1t gains considerable support  This anatomical fact
18 of importance in treatment since unbike the internal saphenous vein at its
termunation 1t 18 subjected to much less alteration n pressure from strain since
thus protection of the fascia acts like a valve The tnibutanes are very vanable,
but one descending from the back of the thigh 1s not uncommon  The vanations
in the termination of the external saphenous vein are important, since they make
the surgery of the external far more difficult than that of the internal saphenous
vein  Recurrence after resection and stripping of the external saphenous rein is in
my experience far more common than it is with the internal saphenous rein  This 1s
not to be wondered at when various anatomical authonties give statistics showing
that 1n & third of cases the termination occurs in the centre of the thigh and 1n 10
per cent of cases 1t will end 1n the upper third of the lower leg, either Joiming the
nternal saphenous vein or the deep veins of the calf  Reference to the normal
hugh and low termination of the external saphenous vein will be made mn the
surgical chapter (Chapter 8)

Valves
Valves are present and 8-10 palrs are usual.

Direct tributaries to the internal fllac vein

The postero-mesial and subgluteal regions of the thigh are dramed b
which enter the internal ihac vein posteriorly through the pelvis  These {[l":l.:ﬁ
of veins are (1) Supenor gluteal (2) wnfertor gluteal and (3) internal pudic
Superlor gluteal vein

This drins blood from the skin over the gluteal
group of muscles
veins when varicose may connect with other superficial veinfof the thigh These
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Inferior gluteal vein

This ven receives tributaries from the superficial veins of the thigh posteriorly
and empties 1nto the internal iliac vein directly.

Internal pudic vein

This vein may anastomose directly with the external pudic vein, since 1t receives
tributaries from the skin over the perineum and genitalia It thus establishes a
communication with tributaries of the internal saphenous vein and itself empties
directly 1nto the internal iliac vein  The internal pudic or pudendal veins and the
gluteal vemns are important in some cases of varicosis, since their skin-branches
often become varicose when the common or internal 1liac veins are interfered with
either by thrombosis, pressure from a pelvic tumour, or by pregnancy The
internal pudic or pudendal veins particularly affect the labia, whereas the gluteal
veins appear below the gluteal fold

HISTOLOGY AND EMBRYOLOGY OF THE SAPHENOUS VEINS
Histology
Fig 59 demonstrates the three layers which are present in a normal vein

"0 o~ \— Endothelium
d/ e et A a‘ o / oi(ho/ :: Intima
s 73N f L\ / J ML NP -
\ﬁ?\é\yh(%%[’Qd@vﬁz/@'dgé}?&@z_ : Elastic lamina
—& - -0." c z

—Media

Conneclive lissue
r———Smooth muscles

| Llastic tissue

Vasa vasorum

= &) ({35.»- — Adventitia
:—"E = LR 6
- @w Longundinal Al fibres

Fat

FiG 59 —Diagram showing the three layers to be found in normal vein tissuc
Subscequent mucrophotographs will show how varicose discase modifies the orderly
arrangement of these layers

The intima

The intima consists of a layer of flat endothehial cells fornung a delicate mem-
brane which, 1n certain positions, 1s thrown into folds 1n order to form valves It
1s this intima which becomes damaged as a result of sclerosant therapy The
intima 1s supported on a fine layer of connective tissuc containing bl{ndlcs of
smooth muscle fibres runming 1n the longitudinal axis of the vein There 1s a zonc
of fine clastic fibres immediately under the endothelium, and this ts known as the
external elastic lamina or membrane

The media
The media or middle portion of the vein wall 1s the thickest, and 1n it may be
found muscle bundles running obliquely to the long axis  The muscle fibres arc
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surrounded by a good deal of connective tissue It should be noted that the media
1s found 1o be better developed 1n the 1nternal saphenous veins than 1n any other
vein in the body

The adrentina

The adventitia or outer layer of the vein wall consists of both elastic and
fibrous tissue tn conjunction with a small amount of muscle tissue  In this layer
lymphatics sympathetre nerve endings and vasa vasorum may be found. These

Fio 60 —Section of & normal vein. Three layers of wall aan be
Intima, medin and adventitia.

vasa vasorum form numerous connexions with the capillaries of the nearby tissues

It will thus be seen that the secondary results of infection and stasis 1n the main

mm&y be thus transmitted to the surrounding tissues and cause pathological
ges

Venous valves

The venous valve 1s a pouch like fold of the tunica mmtima occurring at various
levels 1n the main veins of the lower lmb  These valves are generally bicuspid
though occasionally tricuspid.  The free border of the valve Is lunate  As pre
viously mentioned, a valve 1s merely a fold i the intima of the vein which usually
presents a deep concavity  They were first described by Fabncius of Aquapendente
n the early seventeenth century  Their importance was not made evident until
1628 when Willlam Harvey realized their significance  The presence of a valve
;l}ﬂ();lbe noted from the outside of the vein owing to the fact that on the heart side
uonf valves the vein wall 1s usually thinned, allowing a certain amount of dilata

This gives a somewhat nodular effect to the vem when 1t 1s full of blood
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CHAPTER 4
THE VENOUS CIRCULATION OF THE LEG

THE pRMARY and secondary functions of the veins of the leg may be stated as
follows

(1) The conveyance of blood from the capillaries to the heart
(2) To act as a reservorr for the storage of blood to be used in emergency

Both arteries and veins are very similar in construction the former having
more muscular tissue in their make up They both react to vanous stimuli
amongst which are

(a) Nervous

(b) Mechanical

(c) Endocninological
(d) Thermal

(¢) Chemucal

Nerrous control of the vein keeps 1t 1n * tone Nervous stimulation may
cause constncnion of the vessel whether this stimulation be apphed locally from o
divided nerve or centrally from a centre in the medulla

Mechanical stmulation causing a constriction 1n the vein 1s well known to us all
In gving an intravenous ingection 1t 1s often difficult to get the needle into the vein
for the second time owing to the contraction which has been caused 1n the first
mstance

The effect of endocrines on the tone of the vein has been appreciated since
Sicard finst pointed out the effect of puberty menopause and menstruation 1n
many patients

Thermal stumuli are also well recogmzed heat causing a dilatation, and cold
contraction of the vein lumen

Chemical sumuli may cither cause a contraction or a dilatation As an
example, adrenalin causes the former and procaine the latter

When the veins of the lower limbs are healthy the blood flows from the lower
extremities towards the heart  In man this is uphill work, since gravity has to be
overcome this factor 1s an important one in the actiology of vancose veins
since varices do not occur 1in quadrupeds whereas some 10 per cent of the human
race are sufferers  The difficulties 1n this venous return flow can be well appre
cmated when one realizes that sometimes for many hours at a stretch the blood
colurn has to travel towards the heart through a vertical channel some 1§ metres
1n length  Moreover however slender the lower extremities of the human may
be, they are clumsy and plump compared with the hind legs of the average four

ammal Relatively they contain much more blood especially venous
and the hydrostatic pressure 13 controlled by the tone of the vessels and by the
fupport glven by the muscles the strong fascia, and also m part by the skin
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There 1s always a positive pressure 1n the leg veins in the erect position, and
the driving force causing 1ts return to the heart has been determined by mnumer-
able physiological experiments

Venous pressures

Venous pressure mainly depends upon the hydrostatic pressure, and 1t will be
found that venous pressure gradually diminishes as the limb 1s elevated The
velocity of the flow of venous blood 1s mversely proportional to the back pressure
occasioned by the long column of blood When lying down, the effect of gravity
1s ruled out and the intravenous pressure falls (Villaret, Samnt-Girons and Salasc,
1925), but 1t 1s obvious that when the erect posture 1s adopted gravity plays a most
important part in effecting the return of blood from the legs  Krogh (1929),1n an
experiment, found that on raising the arm the venous pressure decreased regularly
until a point about 10 centimetres below the level of the shoulder was reached On
further raising the arm additional alteration 1n pressure did not occur This he
explained as being due to an increase of the intravenous friction occasioned by the
steady collapse of the veins on the limb being raised

Since capillaries are both permeable and dilatable, there 1s usually a tendency
for blood to gravitate to the lowest parts, such as the legs For example, n
healthy man 1t has been shown that half a litre of blood may be added to the legs
after standing for one hour This addition will disappear 1f the subject cither
walks vigorously or elevates the limb (Atzler and Herbst, 1923)

Many authorities have shown that the venous pressure 1n the superficial veins
of the leg 1s reduced by muscular action Furthermore, pressure of 90 mm Hg
may be reduced to 20 mm Hg when the patient lies down These are very 1m-
portant points in the treatment of the gravitational factor Treatment depends
so much on exercise and on elevation of the imb when possible  The physiologists
have given us reasons for this  When varicose disease 1s present and the valves are
incompetent the hydrostatic pressure will be transferred to the decp veins of the
leg This increase m pressurc will furthermore be transferred to the superficial
system 1f the valves in the communicating veins are mnefficient ~ As a result very
Ingh readings of venous pressure may be obtained both 1n the superficial and deep
veins under these circumstances

Factors causing the return of venous blood to the heart

(1) The muscle pump

(2) Muscle tone and involuntary contractions
(3) The arterio-venous shunt

(4) Capillary pressure

(5) Cardio-thoracic aspiration

The muscle pump

The mamn driving forces behind the ascent of the venous blood are derived
from the pumping action of muscle on the veins themselves, directly on the deep
and ndircctly on the superficial veins  This pumping action cven occurs in
human beings who are standing quite sull, since a degree of muscular contraction
1s always present and these movements when aided by the mechamsm of the
venous valves are usually adequate in mantaming a venous flow  This 1 the
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most smportant factor and the onc we have to consider when treatng the indurated
Iimb  Both the pattent and the physiotherapist have to concentrate on 1mproving
the muscular tone of the hmb under treatment

Fig. 63 shows the mechamsm of the calf muscle pump 1n diagrammatic
form When the calf muscles contract they increase in bulk Expansion out
wards 1s imited by the tough and inelastic fascial sheath thus causing forcible

Fra 63 —Calf muscle pump

compression of the deep vein lymng in the 1ntermuscula

of muscles m conjunction with competent valves causur :hpzogloc’)?ll‘om"t;n
leg by the process of * relay pumping  From the diagram 1t can also be .
that the site of highest back pressure 1n the deep vein 1s 1n the lower on tm
of the leg where the vein has least muscular support In cases of valvular it
petence therefore thus is the point of greater stran and it explains why the Vncom
post thrombotic complications are invarably imited to this part of t)llle ]c&unous
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Muscle tone and involuntary contractions

In the vertical static posture this involuntary venous compression from muscles
1s enough to keep the veins fairly empty, but even so allows a certain amount of
stasis, as evidenced by the discomfort which soldiers standing at attention incur
and which may also be observed 1n the leg-crossing movements of those who are
committed to prolonged sitting  These points were well brought out by Hooker
(1911)  In addition, Henderson and his colleagues (1934) have called attention to
the fact that an intrinsic muscular tonus may be of importance.

Arterio-venous shunts

Arterial blood may pass directly into the venous system without first passing
through the intervening capillaries This mechanism 1s known as an arterio-
venous shunt Those interested should read the original work of Piulachs and
Vidal-Barraquer (1953), who suggest that not only may this mechanism be a factor
n causing the ascent of the blood, but also an aetiological factor in the cause of
varicose vemns I can find no writings to confirm their ideas since the date of the
original article

It has also been suggested by various authors that the compression from the
pulsations of the adjacent arteries may be a secondary factor in hastening the ascent
of the blood from the limb

Capillary pressure

Another force which drives the blood forward results from the accumulation
of blood 1n the veins which has come from the capillary bed This has been
referred to 1n the discusston on anatomy as a “ venous sole  (semelle vemncuse)
and comes 1nto play on walking The normal capillary blood pressure 1s about
10 mm Hg, and this pressure 1s quite tnadequate to return blood to the heart when
a patient 1s standing It 1s the help given by the normal valve and the continuous
contraction, both tonic and voluntary, of the leg muscles which cause the blood
to ascend towards the heart

Cardio-thoracic aspiration

Although the speed of the venous flow 1s generally increased by the movements
necessary for respiration, evidence has accumulated from experiment which tends
to show that although inspiration definitely helps the bloodstream from the nech
area and from the arms 1t impedes the flow from the legs  The lowering of the
diaphragm increases the intra-abdominal pressure which directly raiscs the pressurc
in the inferior vena cava  Schwartz’s test, in which the cough impulsc 1s imparted
down the saphenous vein, demonstrates this point It 1s of interest to note that
Jacobson (1866) found a constant negative pressure 1n the superior vena civa
He concluded from this finding that the peripheral veins were emptied by a process
of aspiration  This negative pressure has been attributed to the aspirating action
of the heart (Glenn, 1877) and also to the dilatation of thc great vcins in the
thorax resulting from nspiration  In the human, quict breathing has hittle eflect
on the venous pressure 1 the leg, but deep inspiration lowers the pressure (Seiro,
1937, Hooker, 1911, Fuchs, 1921, Bedford and Wright, 1924) To show the
complications of this objeet, however, both Magnus (1921) and I-Cddcghoc'c
(1906) hasve found that there 1s an increased saphenous pressure on deep breathing
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The reservoir function

Tt has been computed that a thurd_of the volume of the blood 1n the body 15 to
be found 1n the lower limbs  This blood 1s available for the body and leaves its
reSCTVOIr in answer fo varous stimult which have already been discussed in this
chapter  For this reason the amount of blood in the lower lumbs 13 vanable
according to which particular stimulus s acting

In the vancose limb this depot function OW although just
as much and perhaps mare blood is being stored in the ilated varicose veins this
blood is m part stu%WMfwuwof
the sumuli  The bl TMWEMMPOOBJLMH m
volume than that to be found in the healthy mb  This may well account for the
aching and cramp experienced by the sufferer from vancose veins  Support to
the hmb by means of elastic stockings or bandages relieves these symptoms by
causing a more rapld venous return and by tending to empty some of these dilated
Venous sinuses

Incompetent valves in the communicating veins of the thigh may cause a
localized venous circulation since the blood ascending 1n the Iimb may thus be
short-circunted before 1t gets to the saphenous opening. 1n this way a certain
amount of blood may remaln 1n the leg veins for a considerable period of time
This bloed will be kept starved of oxygen and the findings of de Takats and his
colleagues (1929) who showed that the carbon dioxide content of blood in vancose
vemns was ncreased and that the amount of oxygen was lowered 18 evidence 1n
favour of this localized arculstion  This large quantity of deoxygenated blood
11 the lower lirnbs may well be a factor 1n the patient s health  So ofien one finds
after rendering mbs healthy that the patient volunteers the statement that she
feels so much better in herself This of course may be psychological or may
be due to the improved Iimbs but 1 have a feeling that the decrease in deoxygenated
blood may well be a factor In passing, 1t 1s interesting to note that the entire
removal of the superficial saphenous systems 1s relatlvely unimportant to the
venous return of the lower hmb a point which 13 made obvious after the complete
stripping of the superficial system

These anatommical and physiological relationships which have been described
quite briefly wall be further considered when the aetiology and pathology of varices
are under review

The study of the physiology of venous return in the lower imbs has helped us
to understand 1n $0 many ways the treatments we give  Not only has 1t shown us
the advantages of compression treatment but 1t has also helped us to instruct our
patients regarding the “ new way of life  they must follow after their ulcers have
been healed  In other words their new habits have to combat the gravitational
factor Remember that excremse reducet venous pressure and that elevation of
the Itmb has the same effect.

At thus stage a few words on oedema may help to clanfy the ensuing chapters

Oedema

The term oedema denotes swelling due to an increased quantity of tissue fund
mn the mnterstitial spaces  This tussue flwd 15 not s static pool but is constantly
flowing and nourishing the cells which it bathes
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A brief survey of the factors which regulate the normal flow of tissue fluid will
help towards the better understanding of the pathological causes of oedema

At the arterial end of the capillary, the blood pressure (32 mm Hg) exceeds the
osmotic pressure exerted by the plasma proteins (25 mm Hg), and fluid therefore
passes out into the tissue spaces At the venous end, the blood pressure (10 mm
Hg) 1s lower than the osmotic pressure of the protemns, and some of this fluid 1s
therefore reabsorbed into the bloodstream The remainder passes into the thin-
walled lymphatic vessels, and 1s then carried through the lymph glands and main
lymphatic trunks before being returned to the bloodstream near the heart Nor-
mally the production and removal of tissue fluids 1s a finely balanced process, and
there 1s no accumulation or oedema )

- Tasve Floud
¢m y

25 mm | Venous

FiG 64 —Diagram showing the mecharsm of fluid interchange between capillary,
tissue space and lymphatics  (After Samson Wright )

The amount of tissue fluid produced 1s fairly constant, and therefore oedema
1s generally caused by abnormalities of reabsorption

The most common cause 1s nicreased venous pressure, which competes against
the osmotic pressure exerted by the plasma proteins Increased pressurc i the
veins may be due to congestive heart failure, obstruction of the vem by thrombus
or outside pressure, or the effect of graviry 1n the presence of valvular incompetence

A fall of the plasma protem concentration 1s responsible fordeficicnt reabsorption
and occurs 1n severe malnutrition or chronic renal disease

Lymphatic obstruction due to fibrosis or malignant masion of the lymph
channels causes an increase in the amount of tissue flurd, and cventually leads to
the characteristic condition of /ymphoedema (see Chapter 18)

Increased permeability of the capillary wall 1s probably not of great importance
in the production of oedema, except in purely local inflammatory conditions

Chronic postural ocdema

This type of oedema is described by some writers, such as Irving \\:::;ght (’1952).
as " dependancy ocdema ™ and was also descrnibed as ** shelter foot ™ by Knight
(1940)  Although this condition 1s by no means uncommon 1t has received cor!n-
paratinely httle attention  Those who undertake prolonged journcys 1 (he
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sitting position are apt to develop oedema if they take no walking exercise during
the journey Wnght calls our sttention to the acute form which may develop
m  pole sitters He quotes one case where large blisters dripprog flud
developed on the feet of onc of these peculiar people. It 18 suggested further
that the cause of this oedema 15 mainly due to a venous obstruction, and Wright
suggests that the following positions are the most likely

(1) The popliteal space where the knee folds.

(2) The posterior surface of the thigh where pressure from sitting interferes
with the venous and lymph return flow

(3) The fold of the grom where obesity and tight underwear may cause cnough
pressure to umpede the return flow

Patients who develop this condinon usually get well quite quickly with eleva
tion of the hmbs and exercise  Cases are on record however where fatal emboli
have followed oedema resulting from very prolonged journeys  From a practical
point of view patients should be advised that, when travelling long distances
either by train, car or aeroplane, leg movements and exercises are an advantage
during the journcy Agnin women should be told about the advantage of
removing tight girdles and other clothing which may press on the points already
mentioned.

Slight transient oedema may occur 1n elderly patients who have been confined
to bed for a pertod of time  In the few weeks following the restoration of their
bodles to the vertical position transient pitting of the ankles may occur without
any serjous 1mport,
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CHAPTER 5
THE PATHOLOGY OF THE VARICOSE VEIN

THE MORBID anatomy of the fully developed varicose vein has been well understood
for along ime The intermediate stages, however, which lead up to the formation
of the diseased vein, 1in other words the pathogenesis of the condition, are still
a matter of controversy Established or gerontic varices may present all or the
majority of the following conditions (1) Elongation, (2) tortuosity, (3) imparr-
ment or absence of elasticity; (4) localized dilatations, (5) varations in the thick-
ness of the vein wall, (6)
valvular atrophy, (7) local-
1zed patches of thrombosis,
and (8) areas of calcification

The internal saphenous
ven 1s more frequently

FiG 65 —Section of a vari-
cose vein  The vessel 1s grossly
dilated and the wall 1s thinned
out There 1s a thichening of
the mtma, while the media
and adventitia are hardly dis-
cermble A smallartery almost
obhitcrated by intima fibrosis 1s
also visible 1n the picture

affected with varicose discasc
than any other vemn m the
body Delbet and Mocquot
(1913) stated that 98 per cent
of varicositics arc to be
found 1n this vein  This 1s
not so, however, since the external saphenous vein 1s now known to be mvolved
n a very large percentage of cases of varicosity of the lower Iimb  This vein so
frequently forms a part of the internal saphenous system when the communicating
veins between the two systems are involved  From the practical point of view we
find 1t increasingly necessary to strip both systems at the same operation  The
author has noted that the external saphenous vein 1s more frequently involved
in the male than n the female No previous reference to this has been noted
and the reason for this fact has not been discovered

Elongation and tortuosity and localized dilatation

The tortuosity of the varix 1s caused by clongation of the vern  Dilatations
may be considerable and may cause the venous lumen to become several imes
the normal size These localized swellings of the veins may be cither saccular or
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fusiform 1n type, and when occurring at the sapheno-femoral junction may be
big enough to resemble a large femoral herma.

Impairment or absence of elasticlty

The loss of clasucity in the varix 1s due to the abnormal increase in the con
nective tissue  The vanations 1n the thickness of the vein wall depend on the
hypertrophy and atrophy of the tunica media. The atrophic process may become
sufficiently advanced to make the vein walls so thin that they may burst. This
atrophic process may affect the overlying skin and 1n this way a severe haemorrhage
may be occasioned from the rupture of an atrophic varx.

Thickening of the veln wall

Veins which are thickened by the hypertrophic process show microscopically
a marked hypertrophy of the tunica media  This thickening 1s associated with an
increase 1 the muscle fibres but 1t should be noted that the increase wmn intra
muscular connective tissue may be shight or absent

Valvular atrophy -

Atrophy of the valves 1s an important pathological factor 1n the varx which
may result 1n partial obliteration of the valve cusps or 1n their destruction  Klotz
(1887) notes that this condition also occurs sometimes n the senile patient even
1n the absence of true vanicosities  Further reference to the question of valvular
atrophy will be found under the discussion on pathogenesis (see Chapter 1) where
1t will be observed that authonties vary 1n their opinions as to whether valvular
atrophy occurs before or after the development of varices

Thrombosis and calclfication

Spontancous clottings may occur but these are assocsated with mflammatory
changes 1n the vein wall ~ Calafication sometimes occurs 1 a thrombus and many
years efter an attack of thrombophlebitis small, hard, chalky nodules may be felt
1 the length of the vein  These are the late or secondary changes to be found
m the examination of & varicose vein It is to be hoped that we shall one day
have more information regarding the early pathological changes 1n the primary
vanx and that less emphasis will be laid on the late secondary changes as described
above In the chepter on actiology will be found a discussion on the early
histological changes as described by Professor king of Melbourne University
These carly changes which he attributes to primary varicose factors probably of
hormonal ongin are of great pathological interest  They may well point the way
towards a far better understanding of the cause of varices
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CHAPTER 6
INVESTIGATION OF THE PATIENT

THE TREATMENT of varicose veins 1s based not only on the careful evaluation of
the condition of the diseased limb, but also depends upon the health, work and
longevity of the patient The majority of patients present not only an individual
but a varied problem For those of us who treat varices to the exclusion of all
other subjects this variety 1s welcome and makes the study of the varix one of
absorbing interest

THE HISTORY

In the mnvestigation of the patient careful history taking 1s essential  This should
be followed by a general examination prior to an assessment of the local condition
It will be found 1n this chapter that under the local examination many tests are
described Few 1f any of these will be found to be necessary once adequate
experience 1s gamned by the examination of the thousands of patients who throng
1nto our clinics

Various types of form are used for noting the history and examination results
That shown on the next page 1s found to be useful, since 1t allows a rapid enumera-
tion of the salient points

A diagram of the limb 1s an additional help for noting the position of the
varices and ulcers more accurately Were 1t possible to obtain small photographs
of all our patients before and after treatment for attachment to the examination
form, more accurate records could be kept and the information provided by such
photography would prove to be invaluable when assessing the results of treatment
1n later years

The history given to us 1s of the greatest importance and should be directed
firstly towards the general condition of the patient and, secondly, towards the
local condition of his imbs

ge and longevity
Having ascertained the patient’s age, his probable expectation of hfe should
be assessed by enquiry regarding the ages attamned by near relatives Other
things being equal, age need not be taken into account when considering operative
treatment 1n those who are likely to live for some time  Conversely some younger
patients may be found to have a relatively short expectation of life and for this
reason may be better treated by conservative measures.

- Occupation
Details of the patient’s work are all important when planning treatment
Enquiry should be made as to whether his work entails Q@Lgngcgggangng and
as to whether any alternative form of occupation of a more sedentary nature IS
possible  Our advice and treatment may have to be varied according to the type
of work the patient 1s followsng  For example, advice may be quite different for
the policeman as opposed to the sedentary civil servant  Supportive measures
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may be all that are necessary for the latter whereas more active treatment will be
required for the former  Operative treatment should not be tendered to all and
sundry without consideration as to whether the occupation of the patient necessi-
tates active measures When enquiring about the patient s work 1t 15 as well to
consider his habits generally Does he play vigorous games, or follow any
pursuit which submuts the veins of the lower extremities to excesstve strain?
General health

The general health of the petient should be assessed and he should be asked
whether he has suffered from any serious illnesses during his life  Particular
reference should be made to rheumatic fever which might well have produced

HOSPITAL Casa No.
VARIOOSY VEINS CLINIO Rumster No.

ME. DaTt OF EXAMIATION

PaTieT'y } PATOINT'S ADDRESS

Occuraioy Patunt's Own Dactox Dugxosts

DATE PROCRESS NOTES

Fio 66

cardiac oedema. Specific fevers such as typhoid and pneumomia are also
of importance as far as decp vemn thrombosis 15 concerned. The question of
2naemia 15 an important one, since many patients suffer from prolonged ulcer
fion through snattention to this point. In all patients who have suffered from
varicose ulceration for any length of time it is wise to check the state of the blood
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When enquining about the general health 1t 15 also as well to assess his mentality
It will be seen later that patients with a low grade mentality are unable to manipu-
late the various types of elastic bandages which we recommend Furthermore
they are unlikely to carry out the exercises and elevation of the limbs which are’
so essential 1n some conditions  Alternative methods of treatment will be found
necessary with this type of patient Again, 1t 1s of no use trying to heal an ulcer
if 1ts presence represents some
financial gain to the patient
Recently 1t was not found
possible to heal the ulcer of a
matchbox seller, until 1t was
discovered that the ulcer was
a most 1important factor in her

Fic 67 —Obesity associated
with varices Note the large con-
necting vein between the internal
and external saphenous veins
This type of patient who has neg-
lected her body 1s unsuitable for
operation A pendulous abdomen,
often associated with tinea in the
grom, makes the operative field
one of danger Also pulmonary
embolism following deep vemn
thrombosis 1s more common after
operations on the obese On the
general principle that no risk is
justifiable 1n the treatment of
varices, the patient 1s better treated
by means of supportive bandages
until her weight 1s reduced to a
reasonable level

economic life  Again, failure
to heal an ulcer may bring to
light the fact that the patient
1s a penstoner whose claims
have been reviewed with sym-
pathy by the Mimstry We
must realize that cvery casc

of varicose veins may be a sick patient, whose varices form quite a minor part
of the troubles associated with his general health and hfe There will be far
fewer recurrences and criticisms of the treatment of varicose veins 1f the examiner
tahes every care regarding the general history of the patient As an example of
a common failure 1n careful history taking, secondary recurrences of ocdema after
operation are sometimes traced to néphrtic or cardiac troubles which were not
mvestigated at the first examination Again, a failure to test the Wassermann
reaction in suspicious cases may be disastrous
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Questlons devoted to the local condition of the patient
Symptoms

The enquiry as to how long the patient has suffered from varcose veins 1s
helpfu) and at this time the patient should be asked whether the veins have altered
in any way over the years. It may well be found on enquiry that there has been
no change 1n their state for many years and that they have given ris¢ to no troubles
or comphications  As will be scen later this type of patient may frequently be
helped by means of supportive treatment only since there 1s really no indication

F R

Fra. 68 —Coll. 1 i Patients ing this picture should be examined
carcfully in order to exclude the presence of a pelvic tumour  The commonest cause
of this condition is a past attack of {llo-femoral thrombosis.

for treatment except on cosmetic grounds. He should then be asked from what
symptoms he suffers. Do the legs ache or swell, and has there ever been an ulcer
or cczems at any time?  Pain 1s not a commonly associated condition with most
vericose limbs and 1n 1ts presence other factors must be sought for such as an
arthritre joint or sciatca The patient must understand prior to operation
that relief of such pain cannot be expected  Serere cramp however 15 quite a
common symptom of varices and this can be expected To dusappear after the
thorough treatment of the causal conditon In passing 1t 1s of interest to note
that small doses of quinine are sometimes helpful and that the antihistaminic
Benadryl gives relief in a certain number of cases  Resmistant cases of crump will
tometimes react well to the vasodilator drugs and I have found Cyclospasmol
(Camden Chemical Co ) to be one of the most successful of these
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As prophylactic treatment, fatigue and chilling of the limbs must be avoided
During an attack, massage and warmth are of help The removal of varicose
veins will cure quite a large proportion of patients whose main troubles have been
nocturnal cramps, but I have also noted that the highly nervous type of patient

i
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Fic 69 —The enlarged legs of a young Fic 70 —A case of cxtensive
patient with hypoprturtary disorder  Shght varicose disease Notc the varicose
varices are present n the left thigh This condition of the superficial epigastric
photograph 1s shown to remind the examner and circumflex rhiac veins

to be on the look-out for general discases
This patient thought her varices to be the
cause of her enlarged legs

scems to be more hable to cramps than others  The muscles of such patients may
be n a state of hypertonus for a lengthy period  They arc best treated by mcrm,ql
of a sedative 1n conjunction with an antthistammic A good cxample 1s Protamy
(May & Baker) which 1s a barbiturate 1n combrnation with Phenergan '

Summarizing, the main points to ask regarding the patient’s legs arc Do they
ache swell or suffer from cramp?  Questions regarding general health, occupation
and family longevity must also be included
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Fio 71 —A child o{l4yunwlthvtrlccaowfzhnleﬁubh At the time of
It was d that the tibla was c¢nlarged and showed 2 rubsed
tamperature, A prurmur was to be heard over the swelling and further investigations

pecd for a carcfal cxamination of all cascs presenting themselves 10 & varicose vein
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Venous insufficiency

The question as to whether a ““ white leg ”* has occurred after either operation,
childbirth or other causation should be raised  This history 1s sometimes difficult
to elucidate, but as a rule, prolonged convalescence after childbirth or operation
Js.a poimnter in this direction When enquiring about this condifion it is as
well also to find out whether there have been any attacks of superficial phlebitis
m the past  As a rule, 1t 15 necessary to ask whether there have been any patches
of red inflammation 1n the course of the veins associated with discomfort and
temperature, since the patient 1s otherwise apt to confuse superficial phlebitis with
the signs of deep vein thrombosis

Past trearment

The question as to past treatment 1s of importance and details of previous
surgical interference should be obtained We may be told whether the ulcers
have reacted to pressure treatment, and whether the patient 1s allergic to elastic
adhesive bandages or not

In a busy chinic history taking does not occupy much time, since the various
points discussed 1n the last few pages are speedily elicited by the trained examiner
However, 1t 1s once again emphasized that no detail 1n the history, however small,
should be 1gnored

GENERAL EXAMINATION

Whenever possible a complete physical examination must be made  E\amunation
of the abdomen must never be omitted General diseases, infectious complaints,
peripheral arterial disease and pelvic tumours may all have a considerable bearing
on treatment (Figs 68-71) As will be found in the chapter on the therapy of
varices, myocardial and renal diseases are a contra-indication to active treatment,
and diseases such as diabetes mellitus, hyperthyroidism and severe anaemia arc
contra-indications to active treatment until such time as these general diseases are

cured or controlled

LOCAL EXAMINATION

The patient should be standing on a platform 1n a good light with the extremitics
completely exposed from the groin to the toes (Fig 72) The examnation should
be made starting 1n the groin, noting the presence or absence of enlargement of
the internal saphenous vemn and whether any tributaries are present 1n the lower
abdomen and pubic region A considerable enlargement of the internal saphenous
vern should be marked on the case sheet with * four plus ”, “ three, two and onc
plus >’ denote lesser degrees of enlargement  The fingers should be used to feel the
veins, because varices can always be felt before they can be scen  This fact was
rcadily appreciated by those dealing with Arabic medicine, since the word a/ safin
means ** hidden " or * secret ”’, and was the term used for the saphenous vein In
those days  Arabic medicine concerned 1tsclf with blood-letting only and reahzed
that the saphenous in health 1s hardly visible  In passing, 1t 1s of interest to note
that Vesalius (1514-1565) referred to the saphenous as the (ena matricis. since he
employed 1t for venesection 1n cascs of uterine trouble  The internal saphenous
ven should be palpated down to the toes with the finger-tips and the presence of
oedema cczema or ulceration recorded on the chart  The mam trunks of both
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the internal and external saphenous veins are relatively straight 1n the most varicose
of imbs  The obvious tortuous and much enlarged varices are usually tributaries
Thus 15 just as well since 1n the operation of stripping, the passage of the stripper
1s much more easily performed than one would suppose at the time of examination

F16 72.—The position of the patient duming examination. The surgeon sits on a
low stool facing the limbs which are fully exposcd. A couch behind the patient allows
ber to sit or lke for the injection if required. The pole gives the patient a feeling
of security and mintmuzres acrophobua

When the patient 1s standing with his back to the examuner the condition of the
external saphenous vein should be noted and its degree of enlargement tabulated by
the same method as that used for the internal saphenous vein It 15 not possible
1o exemine the external saphenous vein unless the knee 1s flexed  The dilated
termination of the vein is obvious under these conditions  If the knee 15 ngid,
however the strong fascial covering of the vein 1s tensed and the ven becomes flat
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and impalpable (Fig 73) A note should be made of the size of wlcers if present
and a rough drawing of their delineation may be made with advantage When
noting the oedemat should also be observed whether 1t 1s the soft oedema associated
with venous insufficiency or whether 1t 1s the hard, brawny oedema more commonly
found 1n cases of lymphatic obstruction The clefts between the toes should
always be examined 1n order to exclude tinea mterdigitalis since the presence of this
condition may indicate that the ulcers or eczema present are of tineal origin
Particular note 1s made of the position in
the lower Iimb of eczema and of ulcera-
tion and whether this falls inside or
outside the area which 1s attacked by
varicose vein conditions (Fig 222)  Any
ulcer above the upper third of the inner
side of the leg 1s non-varicose Tlus
applies also to those occurring on the
upper two-thirds of the outer side of

Fi6 73 —Myers’s percussion test Deter-
minmng the course of the external saphenous
vein , note that the knee should be shghtly
bent to make the upper end of the vein more
easily palpable

the hmb Other complications of varices
such as muscular atrophy and flat feet
must be looked for and noted Swollen
joints must be examined, since after
operation rheumatic pain may persist
and the patient will be disappointed 1f
this 1s not explained before the veins are
treated By observation and palpation
the examner can satisfy himself as to

the best treatment for his patient Many complicated tests have been cvolved
for the testing of the condition both of the deep and superficial venous systems
and for the determiation of the state of the communicating veins  Few of these
tests are used by the author, but they will be described 1n the teat for the benefit
of thosc who are interested

Garber and Rand (1948) state that they agree with Homan’s advice that a
normal colour of a foot mdicates a sansfactory deep circulation of the leg  Thesc
writers derive very little help from the complicated tests which have been described
1n the past and state that, regardless of the result of the Trendelenburg test, treat-
ment of a varicose internal saphenous vein should be the complete chmination of

the vessel
Summarizing the local exammation of the patient

(1) Look at the colour and shape of the imb L ind
(2) Feel hightly. with the ups of the fingers the coursc of both the internal an

external saphenous veins
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(3) Feel for the blow-outs  the faulty communicating veins 1n their usual
positions (see Fig 49)

(4) Note oedema the condition of the skin and the presence of ulceration or
eczema

(5) Make certain the joints have full movement

(6) Note the presence or absence of flat foot and faulty muscle development

(7) Look for tineal infection between the toes or in the grom

(8) Check the artenal condition of the limb (see page 89)

The above elementary and practical examination will tell you all that Is necessary
with the average patient. Experience can only be gained by the examination of
large numbers of patients 1n the chinics but surgeons who deal largely with varicose
troubles scarcely ever need the complicated tests recommended to them as students
In a recent book on varicose veins sixty-seven pages are given up to the  diagnosis
of vancose veins I claim that this merely makes the subject more difficult than
1t should be end that most of the advice given 18 of academic interest only
However for those who may be interested I shall describe very briefly some of the
tests which may at least be of importance 1o the student in helping towards an
understanding of the varicose circulation

(@) \

Fia 74 —Trendelenburg test (0) the Internal saphenous vein 13 empticd of blood
bymupnrdmepomwcnmlmﬁhmdwhwhthmmmpmmthtfmn
ovale (b) pressure released rapid filling proves incompetence of valves of Internal
sapbepous vein  (c) filling while pressure iy maintained shows 1 of com
mumnscating veins,

Clinical tests

Tests have been evolved in order to determine (1) The competence of the val!
of the internal or external saphenous vemns (2) the compctell:ze of the vaclvv:sv;
the communrcating vems  (3) the patency of the deep venous system.
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Fic 75 —The Trendelenburg test——alternative method
(A) the patient 1s recumbent and the veins arc cmptied by
raising the limb, (B) pressure 1s applied over the termina-
tion of the internal saphenous vein, (C) the paticnt sits
while the pressure 1s maintaied, (D) pressure 1s kept up
with the patient standing, (E) the digital pressure 1s re-
leased, rapid filling of the vein from above indicating valve
incompetency, (F) the test is repeated, with the difference
that the pressure 1s not removed from the region of
the foramen ovale for at least 30 scconds Filinp
of the veins during this time suggests an jncompetency of
the communicating yvemns connecting the deep and super-
ficial systems  Such combined findings are referred to as
a ** doubly positive reaction ™
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INVESTIGATION OF THE PATIENT

These tests may be enumerated  (a) The Brodie Trendelenburg test  (b) the
Perthés s test (c) the Ochsner Mahorner test (d) the differentisl tourniquet test
(¢) the double tourmquet test (f) the elastic bandage test (g) the percussion
test and (h) tests for incompetent communicating veins

The Brodie-Trendelenburg test
1t will be seen that this test (Figs 74 and 75) is a method for the determination
of the competence of the valves of the internal saphenous vein as well as an
approximate gmde to the condition of the commumcating veins  The test is not
suffiiently localizing 1n practice, but 1t 18 useful if the venous valves are proved to
be competent, since surgical intervention is then contra
mdicated  Two methods of performing this test are
1llustrated and their legends are self-explanatory

Perthés’s test

This test will serve to demonstrate the patency of
the decp vens at the level at which the tournuquet
constricts the superficial venous system. A tourmiquet
15 applied to the middle of the thigh (Fig. 76) As
the patient walks the veins become more prominent,
showing that there is some obstruction to the deep
system. An improvement 1n the condition of the
variees after exercise will demonstrate the converse,
showing that the communicating veins between the
two systems are functiomng and that the blood 15 able
to return via the deep system, which 1s not thrombosed

The Ochmer Mahorner test

This test 18 probably the most valueble, since it Fic 76 —Pertbds s test
mves nformation regarding the condition of the
deep veins, communicating verns and internal saphenous vein at various levels
The patient s varices are inspected under five conditions I(a) standing (b)
swalking with no tourniquet (¢)“tourmquet appled at the_upper third of
the thigh whilst walking (d) tourniquet applied aropnd the middle third of
the thigh whilst walking (¢) tourmquet applied aroun ¢ lower third of the
thigh whilst walking. The condition of the varices below the tourmquet 1s all that
has to be conndered  When the tourniquet is below the lowest communicating
vein In which the valves are incompetent the disiension of the velns becomes less
when the patient moves abouws The onginators of this test divide their findings
1nto vanous grades Grade 4 1mprovement 13 a term they use when the vein
disappeans entirely on exerton, whereas  Grade 1 improvement implies there
13 only shight improvement. The changes are recorded for each of the varous
levels at which the tourmquet has been applied. The diagram (Fig. 77) and
legend will serve to elucidate this point and have been copred from Ochsner s
mstructions.  Those surgeons who perform multiple ligations find this test of
value  The onginators claim that only 2 per cent of cases will be shown to require

ligation below the knee level. The strpping techni
these tests have but little significance. P que which we now use makes
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VARICOSE VEINS
The exanunation of the pulses

This 1s an important test of arterial sufficiency It should be noted that tl
dorsalis pedss artery 1s not only frequently displaced, but may be entirely abse
In 14 per cent of normal cases. Again, the peroneal artery replaces the posteri
tibial vessels 1n 5 per cent of cases (Kramer, 1940) The popliteal artery shou!
be palpated whilst the patient 1s lying down with the knee flexed Telford h:
pointed out that in thrombo-angutis obhterans 1t 1s not unusual to feel a firm ma:

in the popliteal fossa, this fibrous thickening being due to the associated per
arteritis

i
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FiG 79 —An oscillometer (von Reckhltnghausen type) This instrument s of great
valuc in testing the arterial efficiency of the lower Ilimb  Usually the maximum mose-
ment of the needle constitutes the ** oscillometric index ™ An accurate measurcment
of the blood pressure may also be obtained by the use of this instrument

The oscillometer test

The oscillometer 1s invaluable 1in checking the arterial pulsations both quantt
tauvely and qualitatively and allows a comparison of the two himbs At the
same time an accurate recading of both the systolic and the diastolic pressures car
be made The blood pressure of the leg is always ligher than that found 1n thcl
arm  The information supplied also acts as a check regarding the progress ©
arterial blockage

The Samuel test ‘
By the Samuel test thrombo-angntis obliterans (Buerger's discase) and othcf
causes of arterial obstruction may be detected  With the patient n the r?cunl\d
bent position both legs are elevated to an angle of 90 degrees  The paucfm‘: }czgcx
then rapidly flex and extend both feet  If the plantar surface of the fect L
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from a normal pink to a marked cadaveric pallor the arteries are occluded  Thus
plantar ischacmua 13 sometimes referred to as Goldslamm s sign  1f after making
this test the patient 1s asked to hang the leg over the side of the couch it
will 10 the presence of 2 deficient arteral circulation take on a dusky blue red
colour Thus discoloration is frequently referred to as  rubor  and 18 only seen
in those who are suffering from arterial discase of an advanced nature By
palpating the pulsation of the arteries in the foot and leg, this may be further
checked

VENOGRAPHY
Venograph)

This method of investigation has been of the greatest importance 1n elucidating
the pathology and effects of deep venous thrombosis  Much credit 1s due to all
the painstaking research work which has
been done in thus field However the
value of venography in the day to-day
management of venous conditions 1s
severely lmited It Is our view that
radiology s unlkely to yleld any further
wnformation than can be obtamned from
a careful clinical examination Indeed

Fio 80 —Phlebogam demomtraung in-
competence of the valves of the mternal
saphenous veln,

the notorlously difficult and often con 5
flrcting interpretations of the radiographs
obtained by the different methods serve
only to confuse the issue
For the reader who 1s interested -
however a brief description of the £ "
technique of ascending venography is \ * g
given.  Further information may be
obtaned from the excellent original papers of Begg, Boyd Cockett and Muir

Technique of ascending venography

This 13 the most satisfactory method of venography in use today and the one
least likely to give confusing pictures

The patient lies on the X ray table with the legs tilted down at keast 10 degrees. A
soft tourniquet is placed around the lower leg 2-3 inches above the malkeol to occlude
the superficial veins. A small superficial vein on the dorsum of the foot is selected
and 20 c.c. of 35 per cent Diodone 1s injected over about 20 seconds. (Occasionally it
may be necessary to “ cut down ™ on the vein, or inject direct into the marrow of the
fibular malleolus, as deseribed by Begg (1954)) The X ray plate under the leg is
:xposcdatﬁ)wcondsnndnfunhcrplau:und:rumknccandthizh at 30 seconds with
the patient performing a fortible Vabsalva manocuvre (see page 92)
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If 1t 1s especrally required to demonstrate incompetent communicating vemns mn the
lower leg, 1t 1s necessary to have the patient almost erect, and to exposc the films at
about 30-45 seconds after the injection 1s begun

Immediately after the films have teen exposed, 1t 1s advisable to make the patient
elevate the Imb and exercise 1t 1n order to wash out any remamning Diodone from the
veins, where 1t might otherwise remain as an irritant

FiG 81 —Normal lateral phlecbogram with valves well demonstrated
bv the Valsalva manocus re (Catchpole)

The Valsalva manocuvre b

This most uscful adjunct to venography has been carcfully dcccall:zin o)l’
Catchpole (1953) and s of the greatest value m demonstrating the cm; ‘1 K ne
the valves of the deep vems of the leg  Essentially, it consisis n ashing the pa
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to make a forcible expiration aganst a closed glotts This causes the intra
abdominal tenston to be raised and reverses the femoral vein flow thereby closing
the valves and forcing the radio-opaque fluid back against them  1f the vaives
are mcompetent the manocuvre siows the flow of Diodone sufficiently to show a
clear outhine of the vein and may demonstrate incompetent communicating veins

(@) b)
Fia 82.—Phlebograms (a) Showing varkes of the lnlu'n(al
saphenous vein
mnundm’ on with thrombosis of the deep veins () Sbow[ngvnrlouofttnu-:mlci:

ing ing

Occasionally a patient 15 hypersensitive to iodine and
may devel
to the mjection {)f i?mdonc It 13 wise therefore to pcrformya scv;s(:gvftyr‘?ci?%;
wjecting a small pilot dose (0-5 c.c.) and ocesdin,
o ot s { ) and waiting 5-10 munutes before pr g
As with any intravenous injection a Jogded
syringe containing 1
Adrenalin should be immediately available Should any anaphylncugc rm:t?gl(')l
occur this solution should be given af once in doses of 510 minims subcutaneous!
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The measurement of venous pressures

The measurement of venous pressures m the leg at rest and while excrcising,
as described by Walker and Longland (1950), was a fundamental picce of research
work of the highest sigmificance, but 1t has no place as a routine diagnostic
manoeuvre

al vances  This prcturc of @ specil

11— < trating superfict
hod o Ao o oouricsy of R man, F'SR. of the Royal Victora

method of venography 1s by courtesy of R Le
Houpital, Belfst
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TYPES OF VARICOSE VEINS

Adhenng to the ancient dictum that & picture 15 worth a thousand words
the commonest varieties of varicose veins are shown 1 atlas form on the succeeding
pages Tt 1s felt that the reader will be able to grasp the distinction between the
different varieties more easily by studying photographs of actual cases than by
reading through pages of text The treatment of the various types 1s discussed
more fully i the next chapter

. type of vanx, showing extenmve tortucus convolution
usoduudwithmmmrkmodlmmdlnwmpamoflhovalvuofmnmt‘:rml

veins A
careful siripping operation dcahwiththhvnrktylnlmortnus{wtory
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FiG 85 —The ntracutaneous varix
These veins are very thin walled and have
poor skin covering They therefore have
a deep blue colour and are often subject to
rupture as a result of very minor njury
A careful stripping operation of the mamn
saphenous trunk, followed if necessary by
sclerosant therapy, 1s normally the most
satisfactory treatment

Fic 86 —The saccular varix  These
large dilatations are commonly scen at the
sites of entry of mcompetent perforating
veins, and may require special management
in the stripping operation (see Chapter 8)

96

FiG 87 —The sapheno varix  This1s
a common varicty of saccular dilatation
occurring at the sapheno-femoral junc-
ton It may be mistaken for a femoral
hernia  The greatest care 1s required 1n
performing the *‘top-tic™ prior to the
stripping operation as the vanx 1s often
excessively friable
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Fra 89 —The senile of vein  This varety
patient of thin build, are very similar in
previous type, but are thick walled and atrophic,
seidom occurs.  No treatment s required.
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Fic 90 —* Roller” vemns These vemns are a local form of the senile vanety
occurring normally around the ankle They are very thick walled owing to previous
thrombosis and have no significance other than cosmetic Local avulsion through
small incistons may be demanded by the patient The small silver wire stripper may
sometimes pass

-

FiG 91 —* Hair” veins  These are clusters of minute intracutancous vesicles m;ld
are also known as “spder-ich? or “ shy rochet™ vens  They tend to occur on ! :!:
back of the thigh 1n obese menopausal women No form of treatment 1s fequire
other than for cosmectic reasons
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and complicated surgacal treatment of tho fistula s required.

BIBLIOGRAPHY AND REFERENCES
(Al referemces for this Chapler are 1o be found at the end of Chapter 11)



CHAPTER 7
TREATMENT—A GENERAL SURVEY

THOSE who have read the chapter on the historical landmarks 1n treatment will
realize that over thousands of years the elusive varix has been a most stubborn
foe, and 1t 1s only 1n recent times that the subject has become sufficiently specialized
for us to be able to offer our patients not only relef, but in the majority of cases,
that which 1s commensurate with cure. Even so, we must always remember that
varicose disease 1s of a progresstve nature and that whatever form of treatment we
give, all of our patients require periodic supervision. Again, we must always keep
a most 1mportant rule before us and that 1s not to undertake treatment which
carrtes an unnecessary risk It has been pomnted out elsewhere that varicose
disease 1s of a non-lethal nature and we must try to be as conservative 1n our
1deas as the case allows

There 1s no routine treatment of varicose veins and our therapy of this con-
dition 1s not yet perfect A/l cases of varicose vemns of the leg, however, can be
benefited by treatment Neglect 1mn providing the correct therapy allows the
occurrence of incapacitating complications For the purpose of discussion 1t 1s
necessary to divide the methods of attack on the varix into three categories

(1) Surgical treatment
(2) Supportive and compressive treatment
(3) Sclerosant treatment

It will be noted, however, that not all cases can be dealt with separately under
these headings, since the majority require a combnation of the methods which
are at our disposal  Whatever treatment we give, 1t must be remembered that the
normal physiology of the venous system of the leg can never be completely restored

-

CLINICAL FEATURES INFLUENCING TREATMENT

As already discussed 1n Chapter 6, the general factors of age, longevity, type of
work and general health all affect our decision regarding the therapy which we
plan for each individual case We now turn to those features which nfluence
our treatment when we make a local examination of the hmb  The questions
which we have to ask ourselves may be summarized as follows

2
(1) Are the valves of the mternal andfor the external saphenous vems competent

We must first consider the question of the competence of the superficial veins,
and the reader will already have noted the various tests by which this point can
be settled To the experienced examiner, however, observation and palpation
will be all that 1s necessary, 1n order to determine whether there 1s a gross incom-
petence of the valves of the majority of the saphenous veins which he cxammcc]
A dilated saphenous bulb with a promiment, enlarged and casily felt interna
saphenous vein 1n the groin tells us immediately that there will be but httle
function, 1f any. n that scgment of the vem. The Brodie-Trendelenburg
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and Ochsner Mahomer tests will confirm this point should the examiner wish
so to do

11 will not be long before the beginner is able to sort out those cases which
require radical surgical treatment. These patients will be found to form the
largest group 1n the varicose vein cliuc  Patients with mimor varices unassociated
with a gross enlargement of the main trunk of the saphenous vein usually fall 1nto
the group which requires either sclerotic treatment or possibly the local higation
and removal of the small varices

As previously discussed an ymportant factor 1n the selection of our patients
for radical treatment 13 that of age In other words the patient who 1s young
has to face a long life, possibly comphicated by pregnancy and other factors which

Fia 93 —Collatera! circulation of varkes of the abdominal wall Involvement
the fllo-femoral wein should be suspected In such cases. of

may disturb the verns of the lower leg. These are the patients who should

t
the benefit of early operation In this way we are able to avert the mevxtagrc
complications which would ensue were they not to be so trented. As will be
pointed out later owing to the large number of applicants for treatment 1t is
better both from the economic and national point of view to give prionty to
this group

2) Is rherezany condition which might cause pressure on the superficial venous
system

The question of external compression by means of a pelvic

tum
pregnancy should next be considered  Pelvic tumours mnp;lsomcum(:;rp?'rusd;);
the 1sac veins and cause the superficial veins of the lower limb to become dilated
and vancose. A carcful pelvic examination in all patents who are suspected of
such conditions should be made, even though this causation of varces s not

common The question of the treatment of
O oL of varices associated with pregnancy
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(3) Has the patient suffered from deep vem thrombosis? If so, did the varices
develop subsequent to this incident?

The question of the association of varices with previous attacks of thrombo-
phlebitis of the deep veins must now be considered In these patients the deter-
mination of the condition of the deep venous system 1s one of importance, and
the history of a previous attack of deep vein thrombophlebitis 1s an mmportant
pomter, which will make us examine the mb even more carefully. A gross
blockage or a severe mcompetence of the valves of the deep venous system
presents the typical picture of ““ white leg ”*, which, 1f neglected as far as support
1s concerned, will develop the typical *“ champagne bottle ” shape  These cases of
deep vein thrombosis of such severity are not surtable candidates for the active
treatment of their superficial varices Saphenous veins 1n such cases may well
be forming compensatory channels for the conveyance of the blood from the
extrermties It will be reahized that these severe cases cause us little difficulty in
their classification These patients require treatment diretted to restoration of
the function, partial or otherwise, of their deep veins  Once this has been done,
operation on the superficial system may be considered'

It 1s the milder cases, showing a lesser degree of deep vein thrombosis, which
form a definite problem as far as the treatment of their superficial varices is
concerned The simplest method of testing these patients 1s by the bandage
compression test  As already described, a firmly applied elastic bandage serves to
compress the superficial varices and cause the blood to return by the deep system
only A 10-minute walk under such conditions will cause pamn to the patient
whose deep veins are inadequate to deal with the venous return under these
conditions

Much has been written regarding the function of the superficial venous system
as a compensatory adjunct in the case of deep vemn blockage Obviously this
compensatory circulation 1s of no value to the patient, 1n fact, 1t 1s an additional
embarrassment to the venous circulation 1n the vast majority of cases, since the
circulation 1s invariably retrograde In such cases nothing but good can come
from the eradication of the superficial venous system A difficult poimnt to
consider, however, 1s whether this circulation m the superficial vems is of any
value to the patient when he 1s Iymg down. It 1s conceivable that under such
conditions these varices might be of some use to him  From a practical point
of view, however, improvement ensues when the superficial veins showing this
retrograde circulation are obliterated The patient under these circumstances
must not be promised a cure and must be made to persist with treatment directed
to the improvement of his deep venous circulation after operation  This means
that for a long period he may have to persist with clastic bandages, excreiscs and
physiotherapy. ~ Under such circumstances a vast number of patients suffering
from deep venous insuficiency improve over the months and yecars  As will be
pointed out later, so much, however, depends upon the willingness of the patient

to carry out the treatment

From the practical pomnt of view, the co-opcrative patient suffering from the
combination of superficial varices and the results of decp vein thrombosis can, as
a rule, be made safe for operation n the following manner  Her weight1s brought
to normal, clastic compression, massage and physical cxerciscs arc preseribed, and
after a period of a few months, the majority of patients have shim hmbs, showing
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that the deep venous return has been mproved considerably At this stage, the
superficsal vanees are far more obvious and in my experience nothing but good can
be done by removing as much of the superficlal system as 15 possible 1 can but
speak from experience and realize that I differ from certain general surgeons such
as Dodd and Cockett (1956) who state 1n their book  In our opimon the trunks
of the vanicose internal and external saphenous veins should not be stripped

With the majorty of patients I con-
sider this to be the wrong advice
and can but repeat that the careful
stripping of varices can do nothing
but good once the leg has become
slim and we have satisfied oursclves
that the deep veins are once
again functioning sufficiently well to
Justify operation  Needless to say
incompetent perforators and com
municating vemns are dealt with at
the same ttme I repeat that I am

Fia %4 —Severe varices of the lower
leg aasociated with eczema, ulceration
and ocdema. Such limbs require com-
presslon, massage and exercises prior
to operation on the superficial system.
Skilled massage will provide limba fit
for operation m a few weeks.

unable to agree with the view that
the diseased channels of the saphen
ous vein should be left 1n situ, when
the deep vemns have suffered past
damage

(4) Does the patient suffer from an

indurated limb with ulceration?

As a general rule 1t is far better
to treat these patients along con
servative lines uotil the deep venous
system has exther shown signs of improvement or conversely has failed to react
to treatment. In other words treatment must be directed towards removal of
the statc oedema and of the induration before conmdenng any active measures

It 13 far better to delay operative treatment until we have & slim hmb with a
healed ulcer Modern techmques of massage and elestic bandage compression
will produce this result for us with the majonty of patients (see Chapter 16)  If
the uleer cannot be healed along these lines for vanous reasons we may choose
the alternative of stnpping the 1nternal saphenous veins from above down to the
ulcerated area, and then continuing with our physical treatment. This method
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(@) ®

FiG 95 —(a) Decp vein thrombosis of the right leg with severe superficial varices
and a pre-ulcerative condition  This limb requires massage and compression treat-
ment prior to stripping superficial varices (6) The same limb after stripping  The
picture 1s shown to emphasize the importance of getting the hmb into condition prior
to operation Note the improvement n the shape of the limb, 1n the colour of the
foot, and in the skin discoloration  Post-operative massage and exercises were
necessary in order to get this result

FiG 96 —(a) This imb s swollen, indurated
and pre-ulcecrative A few wechs of clastic
compression, massage, and exercises will mahke
the leg fit for operation  (b) The same himb
after stnpping the superficial system  Alrcady
1t has become slim and the ankle 1s clearing up
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may help to heal the ulcer more rapidly and on occasions we combine this stripping
with grafting and the excision of obvious blow-outs around the ankle I am
agamst cutting mto the ulcer itself until after 1t has been healed for & considernble
length of time At this stage, we may well find that radical surgery to the ulcer
bed 15 not called for since 1t s only the exceptional ulcer that requires the radical
treatment which 1z being recommended by some surgeons  These matters will be
more fully discussed under the treatment of the indurated hmb and are only being
considered at the moment to point out in what way the presence of an ulcer
nfluences our treatment of both the deep and superficial venous system

PREVENTIVE TREATMENT

At the present ime no prophylactic or preventive treatment is known and time
and research counld well be spent 1n this field of prevenuve medicine. There are
plenty of facts in the actiology of this widespread disease which act as pointers in
its preventive treatment For example the effect of certain ductless glands on
the development of varices has been recognized since the days of Sleard  Early
pregnancy 1s known to make varicosities considerably worse before the factors of
compression of the pelvic veins or even the engorgement of these veins have been
brought Into play Simularly both the menopause and puberty are recognized
times at which varices might make thelr first appearance or be made considerably
more evident. Treatment by means of the adminustration of antagonistic hor

mones has been attempted but the results have been most indefinite.

Since varicose discase may be considered to be & progressive degenerative
process preventive treatment must tend only to slow this up  All patients pre
senting a famuly history of varices should be regarded as potential sufferers and
should be advised to be careful in the selection of their occupation  Prolonged
standing may prove to be the additional factor in the development of subsequent
varices Tho examiner n an antenatal clinic must always be on the look out for
carly vances duning pregnancy since adequote supportive measures, periods of
rest and penodic elevation of the imbs may tend to slow up the progress of the
dusease. Prevenuve treatment of ilo-femoral thrombophlebitis has been referred

to elsewhere and ths in itself may prevent many cases of secondary varices from
developing.

CONTRA INDICATIONS TO ACTIVE TREATMENT
The contra indications for active treatment may be summanzed as follows

Advanced age {n combination with severe varices

In those cases of advanced age 10 combination with severe vances the hife
expectancy must be considered before taking active measures  Age 1n itself 15
no contra indication to operation and the last few years of life may be made
more comfortable for many if surgical measures are adopted 1In the frail and
senile, however 1t 15 better to give a good trial to conservative methods before
advising any more radical treatment Thanks to the improvement of technique
in the stupping operation, age 1s not such a contra indrcation as 1t ‘was 1n the past
We are now able to perform the operation far more rapidly and with less tranuma
The technique 13 better and antibiotics are an additional help  For all these
reasons we can now offer patients 1n healthy old age the advantages of surgery
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Pregnancy

The majority of pregnant women suffering from varices are better treated by
means of conservative supportive measures Those, however, who give a history
of previous attacks of phlebitis or who are 1n a pre-ulcerative condition in spite of
being treated by means of supportive or compression treatment may be submutted
to surgery durning the early months of pregnancy. It should be remembered,
however, that varices disappear 1n a remarkable manner after parturition and that
treatment may then be either unnecessary or much easier to admimister. Care
must be taken 1n the use of sclerosants at this time owing to the 1l effect they may
have on the foetus The usual advice to the pregnant patient with varices 1s to
avail herself of elastic stockings 1n combination with the occastonal use of two-
way-stretch bandages Periods of rest with elevation of the imbs are naturally
helpful  Leg exercises are necessary immediately after parturition

The chair shown in Fig. 191 1s invaluable throughout pregnancy Patients
using this method of elevating the limbs need not be confined to bed, and arc
able to keep the varices empty of blood by frequent short rests The chair will
keep the Iimbs 1n good order during this difficult time and will allow the patient
to carry out many of her duties whilst 1n this position, which would not be
possible if she had to use a couch.

In combination with leg exercises, regular massage to the elevated Iimb 1s all
mmportant In fact, massage, leg exercises, and rest with the limbs elevated will
sec the majority of pregnant patients through their troubles

A more detailed discussion on the treatment of varices in pregnancy will be
given later and 1t will then be found that many workers disagrec with the author’s
views, 1n particular, Solomons (1950) discusses his results with the sclerotic
treatment of the veins of pregnancy

The timing for operative interference 1s something we gaimn after prolonged
cxperience  For example, the newly married young woman presenting moderate
mcompetence of the internal saphenous vern may well ask us whether the operation
should be performed before she becomes pregnant, or after the baby 1s born ~ As
a rule I advise such a patient to wear clastic stochings throughout her pregnancy,
and to have the offending varices stripped after parturition. In this way the
patient has *“ carned her operation ”’, making the varices worsc during her preg-
nancy and allowing us to put the leg into order at ths later date The altcrn.nl\"c
of operating before the pregnancy, 1n my experience over the years, appears (o give
an inferior long-term result It can be scen, however, that no cxact rule can be
laid down, and obviously 1f this patient 1s likely to run any marhed rish of phlebitis
or ulceration during her pregnancy, 1t 1s better to tackle the matter before she
undcrtakes her planned pregnancy

Debilitating disease

Patients suffering from congesve heart failure should be treated by con-
servative means, since the outlook for hife 1s not good, added to winch there s ]m
increased rish of extending venous thrombosis 1f sclerosants are uscd. Similar \
1 carcmoma and severe renal disease the prognosts so far as lifc 1s concerned (}Ort:
not justify active measures  In discases such as diaberes mellitus, In pt'rlltl)l .nm Il ‘;r
and acie thercdasts the disease itself should recene treatment and be un:;.
control hefore anything clse but conservative measures should be adopted for the
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Fro 97 —Bilateral oedematous limbs
~ in a petient suffering from cardiac
discass, In addition, severe varices are
Il present, and the nght leg is the seat of
deep vein thrombosls, Necdless to say
these limbs should be treated by con-

servative methods only
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co-existing varices In cases of severe anaenna conservative treatment should be
adopted untl the blood picture has been corrected since such patients are par-
ucularly susceptible to massive thrombosis if surgical or sclerosant measures are
adopted  In arteriosclerosis and in Buerger's disease many surgeons advise con-
servative treatment only. If, however, the diseased superficial venous system 1s
causing an added embarrassment to the circulation of the limb, nothing but good
can come from operation It must be remembered, however, that wounds do not
heal hindly 1n these cases and that sepsis 1s more likely to supervenec  Considerable
judgment 1s required and all cases should receive treatment on their merits

The patient with varicose veins must be regarded first as a patient and
secondly as a sufferer with varices  His general health, occupation and eapectation
of ife must be taken into consideration  Active treatment should be replaced by
conservative measures 1f the patient’s immediate state of health might add risk to
an operation which 1n itself 1s non-lethal Clinical judgment and expenience
following a complete examination of the patient are needed 1n forming an opinion
as to the proper treatment

The sequelae of deep vein thrombosis

The past history of a deep vein thrombosis and the presence of partially
recanalized deep veins are indications for conservative treatment until carcful
testing and observation have convinced the surgeon that the diseased superhcial
varices are serving no useful purpose and that the retrograde circulation in fact
forms an embarrassment to an alrecady damaged deep vewn circulation  When
such a stage 1s reached, there 1s no contra-indication to surgical treatment  Prior
to operation these limbs require elastic bandage compresston. massage and
exercises  Furthermore, the patients may require weight reduction before they
are fit for surgery

Pelvic tumours or extravenous obstruction

The presence of pelvic tumours or of an extravenous obstruction to the return
of blood 1s an indication for conservative treatment of the varices until the causc
has been dealt with

Patients confined to bed

It 1s unwise to subnut a non-ambulatory patient to surgical treatment. 1115 not
uncommon to find that surgical treatment has been directed to the varicosed limbs
of a patient who at the same time has been operated upon for some other condition
such as hacmorrhoids  An added risk of a deep vein thrombosis 1s thus taken
and no avoidable risk 1s justifiable 1n the treatment of varices

Varicosities of the vulva

By far the commonest cause of vulval varices 1s pregnancy  The majority of
women are able to get through their pregnancy satisfactorly with vulsal x.mcw':
bul I SOMC €ases sery eatensive varices may occur, especially at the time ©
parturiion I such a complication 15 suspected, we are then forced to‘.l‘d?!?(;
surgical medsures which are described later 1n this manual 1 have f'LCuiL
Jetters from surgeons dealing with the coloured races o Africa, who say that
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fatal haemorrhage from vulval varices is a not uncommon complication I know
of no reason why this should occur more commonly 1n the negress but it appears
to be so

Fia. 99—Severe vances of the vulva.

To summarize

(1) The approach to the varix should err on the side of conservatism, for it 1s
not a lethal complaint,

(2) The surgical treatment of the superficial system depends on the state of the
deep systern  If the latter Is faulty 1t must be given first consideration

(3) The conservative and supportive treatment of uncomplicated varices 1s
sumple but needs proper understanding.

(4) Sclerosants still have their place for post-operative tnmmung up and
for cosmetic reasons

(5) Age, longevity health job and recreations all have to be considered when
estimatng the treatment necessary
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TREATMENT BY SURGICAL MEASURES

Now THAT the deficiencies of sclerosants are fully realized, the surgical treatment of
varices has become the most important method of attack and I estimate that at
least 80 per cent of our patients who present themselves at & hospital clinic require
some form of surgical intervention It 1s therefore, all the more important for us
to realize that vancose disease although progressive, 15 essentially a non lethal
complaint  This fact must be kept 1n mund at all times since no risk 1s justified 1n
the surgical approach to our patients  Death from operation 1s a poignant tragedy

when one realizes that the patient might well have lived a happy existence in elastic
stockings Active surgical treatment should only be advised when we are
abundantly satisfied that not only is the operation fully justified, but also that little
risk will be entailed.

The indications for surgery have already been discussed In Chapter 7 but
we may say that, in general, surgery 18 required for those limbs which are the
seat of advanced varicose disease, and having incompetence of the valves of
the superficial venous system Appreclating the fact that other things being
equal patients with severe varices will eventually suffer from some or all of the
complications such as oedema, uleeration, eczema or phlebitis, it is our duty to
offer them the advantages of the surgical eradication of their varices As is
mentioned elsewhere 1t 18 the severe cases which benefit most from this treatment
and for which it should in the man be reserved Furthermore, those with
advanced varices 1n carly life should receive priority so that they may be saved
from nevitable complications 1n the years which lre shead  Furthermore surgery
1s sometimes 1ndicated in the treatment of those patients who have varcose veins
and who are about to undergo pelvic or abdominal operations.  This prophylactic
treatment may well lessen the nisk of both thrombophlebitis and embolism.

It is now realized by most surgeons throughout the world that the accepted

;uurg{ml treatment of the varix, with but few ¢xceptions may be stated as
ollows

(1) The high resection of both or either of the internal and external saphenous
veins with all immediate tributaries

(2) The complete remoral of the main trunks and branches of both or eith
the internal or the external saphenous veins by stripping 7 o e

(3) The excislon of faulty communicating velns and perforators

For clarity’'s sake T have to be dogmatic on these pomnts and relegate all al

t
native operations discussed in previous editions to the historical ch?:tcr Th::e
the reader will find details of the old methods of attack, such as traumatizing the
intima of the vein, injecting sclerosants at the time of operation, local ligations
ete. I know from personal correspondence that there are still surgeons who are

practising some of the old techniques but I repeat, I would f
all placed in the historical chapter ° e sooner se them

Indications and contra indications
Although we have already discussed some of the indicatio
ns and
mdications to surgical treatment, I feel that in this chapter 1t wll b:nhclf)(t)'ll:l":o

restate them I give you the list which Myers has published
are clear and definite, and 1 entirely agree with thclzn previously e they
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(1) Indications for stripping mcompetent superficial vemns
(a) Large varicosities

(b) Stasis changes, such as dermatitis ulceration, pigmentation and chronic
induration

(c) A history or evidence of a single or recurrent acute attack of superficial phlebuts,

(d) Incompetence of both deep and superficial veins with venous stasis in which the
superficial verns are a definite factor

(e) Need for a prophylactic procedure

(2) Contra-mdications
These may be classed as temporary, permanent and/or absolute
(1) Temporary contra-indications to stripping
(a) Recent deep thrombophlebitis or acute superficial thrombophlebutis.
(b) Weeping dermatitis anywhere on the body
(c) Suppurative disease anywhere on the body )
(d) Acute and sub-acute stasis cellulitis of the leg
(e) Pregnancy
(f) Poor general health or poor condition after a recent operation
(g) Obesity
(h) Severe secondary anaemia with concentration of haemoglobin of less than
10 gm per 100 c ¢ of blood
(1) Recent extensive sclerosing therapy.
(3) Early asymptomatic varicosities.
(k) Main complaint due to other diseases of the lower extremity, and
(1) Uncontrolled metabolic disease

(1) Permanent contra-indications

(a) Marked arterial deficiency of the lower extremity

(b) Normal but promment appearing veins

(c) Asymptomatic varicosities occurring during advanced age

(d) Severe deep venous nsufficiency when mild varicosities do not appear to be a
factor

(¢) Chronic lymphoedema with minimal varicosities and also severe varicositics
unless the patient understands that improvement of the lymphoedema cannot
be expected, and

(f) Severe constitutional discase with poor prognosis

Most of the indications and contra-indications described above are sclf-
ciplanatory At this stage, however, a few comments on the more controversial
points are opportunc

In the casc of recent deep vem thrombophiebitis 1t 1s better that the stripping of
the varices should be delayed for a year or two During that ttime support
massage and exercises should be given, and the stripping of the superficial varices
should be delayed until they are obvious At this stage 1t may be determined
whether the retrograde circulation in these superficial varices 1s causing an added
cmbarrassment to the faulty deep circulation

Acute superficial thrombophlebitis and 1ts treatment are discussed elsewhere in
this manual but 1n passing I would like to say that 1 do not agrce with Mvers's
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advice that stnpping may be performed satisfactonly a few days after the
fammation has subsded. 1 prefer to do an immediate high resection operation
to allow the phlebitis to subside entirely and to delay the stripping until a much
Iater date  This I consider to be a safer procedure, and in certain instances 1t may
well be found that 1t 15 a long time before the stnpping is required, since Nature
by causing adequate thromb after an 1nfl atory period, may well have
kept the affected mb in good order for several years

The question of obesity as a temporary contra wndication to operation 18 most
important  Not only 15 the operation rendered far casier and the ncisions far
smaller but the increased risk in fat patients of detp vein thrombosis and post
operutive embolism is avoided

Planning the operation

The careful planning of the operation or operations to be performed 1s of the
utmost importance  As examples of such planning, we have to determine whether
the patient should be submitted to operative mnterference on one or both legs at
the same time, or whether the mternal should be stripped at the same time as the
external saphenous vesns

In order to assess such problems, the reader should study the typical venous
patterns demonstrated 1n the many photographs 1o this manual ~ Although we
learn to recogmize the commonly recurring venous patterns amongst our out
patients they are 1n fact, so variable that it would not be possible to llustrate
them all.

It 18 my invarable practice to re-examine the patient on the evening before
operation  'With the patient standing 1n a good light, a// varicosities 1n the legs
are marked, as well as the main internal and external saphenous trunks throughout
thedr length sf they are varcose It is particularly important to mark all Jarge
branches joining the main trunks as well as all palpable perforating branches
( blow-outs™) Remember that when the patient is lying on the operating table
with the legs clevated, only the largest veins will be discernible  The rule is
therefore mark everything

Once the veins have been marked, 1t 18 possible to obtain a clearer picture of
how the particular problem must be tackled at operation

The mamn trunk of the internal saphenous vein, even 1n the most varicose lim
1s wsually constant, passing from just anterior to the internal malleolus postero-
medial to the knee up to the sapheno-femoral yjunction This is an apatomical
powmnt to remember since this main channel 15 usually the casiest part of the
stripping operation, being facilitated by the relative straightness of the vessel
Ths fact is scldom obvious 1n a mb as varcose as that shown n Fig. 100 a
the large tortuous varicosities being branches of the main straight trunk of
the internal saphenous vein - Unfortunately this channel may be reduplicated, most
commonly by a much enlarged external accessory (see Fig. 100 ¢) and sometimes
by a dilated internal accetsory saphenous branch ~ Rapid recurrence after stripping
will occur if these points are not noted before operation.  In any case, 1if the slogan

mark everything™ 13 adopted, there will be few disappointments Even f
severe varicosities are confined to the branches of an otherwise healthy trunk of
the 1nternal saphenous vein 1t s necessary to do a complete stripping, since
expenience shows that once varices have become severe in the branches it is only a
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question of time before the normal trunks become diseased 1In the years before
stripping became the standard procedure, 1 frequently excised local blocks of
diseased branches, leaving the man healthy trunk alone  These varices however
have nearly all recurred It 1s now my custom to do a complete stripping along Iht;

a b d

Fi6 100 —Common variations in incompetency of the great saphenous system of
the night leg  (Bv courtesy of T T Myers m Allen, Barker, and Hines's * Peripheral
Vascular Diseases ')

lines suggested, even 1f 1t entails the avulsion of an apparently healthy portion of
vein  The more completely we eradicate the diseased saphcnous system, the
Jonger 1t will be before varices may occur 1n a regenerated superficial system later
i hfe

For the comparatively young and healthy patient, it 1s often possible to perform
a bilateral strip of both the internal and external saphenous veins at the same
opcratton  This 1s made possible by reansork  In other words, an cypert
assistant can halve the time taken over the operation A complete understanding
between the surgeon and assistant surgeon working as a team develops in the course
of tme  For example. the assistant can be suturing the ncisions whilst fresh ones
are being made on the other lmb ctc It 1s not wisc for two surgcons to operatc
on cach Iimb scparately at the same ume  They are apt to get in cach other’s way,
and htdef any time 1s therefore saved

In order to safeguard the patient from all rishs of deep vein thrombosis, it may
be wiser to stage the procedure into two scparate operations if more than onc to
onc-and-a-half hours 1s hkely to be taken over the combined procedure  This s
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rticularly rmportant mn the older or less fit patient  In the case of the healthy
gzung ud\ﬂp 1If)°many perforators are present as well as incompetent bilateral
saphenous vemns & second operation may be necessary in any case 1n order to get
the lumbs perfect. In such & case the surgeon may feel 1t wiser to perform the
stnpping of the mternel saphenous veins only at the first operntion, dealing with
the obvious blow-outs at the same tme The sccond stage will then consist of
removing the external saphenous veins and dealing with any blow-outs which

Fio 102.—This patient was 6 ft 5 in,
tall and 48 ycars of ags, The polnts of in-
terest in his case are that $0 often these very
Fra 101 —Pre-operative marking of long legs develop varices.  In addition, it is
a fairly typical case of bilateral varicose to be noted that an ankle flare is present
disease of the mternal saphenous veln. without any obvious perforators or evidenco
Incompetent communxcators and per of deep vein thrombosis. It Is as well to
foratory wre marked with & crcle and make sure that & etrippec with sn extra long
all largo joining branches aro marked, wire Is available for this abnormal long leg,
a3 well as the main trunk, otherwise difficuliies may be encountered,

have not reacted to the previous surgery The surgeon will often be surprised
however to find that the planned second stage may not prove necessary

With an elderly patient with very extensice bllateral varices a two-stage operation
is upally necessary  Here agmin the planming 13 vanable Somectimes it 1s
preferable to deal with the internal saphenous vans first, removing the external
saphenous syttem blow-outs etc. atalater date  If1t 1s declded that the internal
and external saphenous velns need stripping and can be done at one operation 1
find it preferable to do the external first, in most cases, rather than to turn the
patient over on her face after the stripping of the internal saphenous veins By this
means the nsk of haematoma formation 15 greatly mumimized

Taking the atiom that no risk is admissible 1n the non lethal condition of
varices, it is better to do too little than too much at one session. With eXxpert
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tea{nwork, however, where the team includes a regular anaesthetist, and 1n
which the assistant 1s as capable as the surgeon himself, the whole c’)pcratnon
becomes far more speedy and safe I am sure that this 1s one of the operations 1n
surgery which calls for specialized teamwork

(a) ()]

FiG 103 —A severe case of varicose disease (a) in which it may be advisable to per-
form a two-stage operation After a flush tie and a tic of the internal saphcnous
vein just above the knee, the maimn mass 1s excised through a fong ncision (b)) At a
later date the patient may be re-admitted for 48 hours for a stripping from ankle to
knee These pictures are shown to demonstrate the necessity of planning the method
of attack with certamn cascs  In this way no risk s taken and the patient 1s ambulatory

throughout treatment

To recapitulate, early ambulation after operation 1s essential  If by doing a
bilateral operation this carly walking 1s prevented, 1t 1s better to deal with the
limbs by scparate operations  Here the age, temperament and generaf health of
the patient must be considered before planning the operation

Summary

(1) The planning of the operation 1s a most important part of the surgical
attack when there 1s considerable varicosity of the superficial systems

(2) The choice of whether to do a bilateral or unilateral strip 1s considered

(3) The method of attach when both the internal and cxternal systems are
involved s discussed

(4) The advantages of tecamwork are eaplamed
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Pre-operative preparation

The patient may either be admutted overmight or if the operation is taking
place later 1n the day morming admission is justifiable A warm bath should be
given a few hours before operation followed by & complete surgical shave  The
entire limb may then be prepared by means of a colourless flavine solution or
cetavlon These substances being non-staining, aliow the marking of the saphenous
vein by means of an ink  The use of this ink 1s particularly necessary n order to
mark not only the man trunks of the saphenous veins but also all large branches
and perforators  The skan ik used by the author has the following formula

Pyrogall - - - - - ~ 1 gramme
Sp Vin Meth. = - - - - 20 mulilitres
Liq Fern Perchlor ~ -~ -~ - 2millilitres
Acetone -~ - = - —  — 10 miliflitres
Acid Hydrochlor - - - - ldrop

If the 1nk 13 applied well before the time of operation and allowed to dry 1t
will not rub off when an antiseptic 15 applied to the skin 1n the operating theatre.

Alternative methods of marking found to
be satisfactory are the use of a ball point pen
or as advised by Fratkin and Jackes (1951)
Brazilian dye a black leather stain which
may be obtained at any cobblers Agan
some prefer to use Indian 1ink A further
satisfactory method 13 to use an ordimnary
indelible pencil dipped into a muxture of
acetone and spint.

Fia 104 —The marking of the external
ous vein prior to operation  The knee is kept bent
0 that the termination of the cxternal aphenous
vein is readily felt.

Ansesthesia

General anacsthesia 15 preferable not
ouly for the high resection of the internal
saphenous vein but certainly for the stripping
of the main vances In some clinics local
anaesthesia 1s the rule for thescoperations but
I can but say that no-one would be allowed
to strip my legs under these conditions!

When a hugh resechon operation without steipping 1s indicated, such as that

dealing wath an acute ascending superficial phlebitis, local anaesthesia 1s per
rmussible

Local anaesthetic agents

(1) Lignocaine (Xylocaine—Duncan Flockhart & Co Ltd.) in an
aqueous
solution of strength § per cent or 1 per cent is the best lopg acting local nnn;thcuc
Adrenalin 1 1000 may be added  Two mimms in 1 oz of solution 15 adequate.
Toxc effects are not often seen, but dosages exceeding 40 ml of § per cent ar 20 ml
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of 1 per cent may give rise to muscular twitching  The addition of Adrenalin
allows higher dosage before these effects are seen

(2) Procaine 1 a solution of 4 to 1 per cent 1s still favoured by many, but I
prefer Xylocamme The same amount of Adrenalin solution may be added to
either solution A small bleb should be raised by means of a fine needle 1 inch
lateral to the pulsating femoral artery The long, plant shaft of a spmal necdle
attached to a 20-mullilitre syringe 1s all that 1s then required The needle must
be kept moving whilst injecting so as to avoid the possible risk of discharging the
contents into a blood vessel The first delivery of anaesthetic should be made
along the Iine of the intended 1ncision  Subsequently the needle should be allowed
to travel above this line so that the descending cutaneous nerves may be blocked by
the anaesthetic solution in their course  After 10 or 20 miililitres of 1 per cent
procaine have been inmjected, gentle massage over the area hastens the diffusion
of the anaesthetic and the patient 1s then ready for the ncision after a few
minutes

Anaphylactic reaction to procame and hgnocaine —This 1s fortunately a rarty,
but 1s one which we may all encounter when using local anaesthesia The warning
symptom of impending collapse 1s that of tachycardia Procaine, when 1njected
1nto the tissues, 1s less likely to give rise to trouble than when 1njected intravenously,
and Langton Hewer (1947) warns us that 1t 1s not the total dose which matters but
the rate of injection The symptoms usually occur 1n the following order tachy-
cardia, muscular twitching, convulsions, respiratory failure, and death From the
practical angle, when using large quantities of 2 per cent procame as a local
anaesthetic the substance should not be injected too rapidly and note should be
taken of any complaint In the event of toxic symptoms intervening, a quich-
acting barbiturate mnjected intravenously 1s the best antidote  Pentothal Sodium
1s an excellent example It 1s of interest to consider that the use of Nembutal as
a pre-anaesthetic may possibly minimize the risk of procaine toxicity

Should the reader wish to strip the internal saphenous vein under a local
anaesthetic, I refer him to Dodd and Cockett (1956) or to the writings of Nabatoft
(1953) These surgeons block the femoral nerve just external to the femoral
artery, and then anaesthetize the lower end of the internal saphenous vein The
technique 1s not casy, and I can but repeat that I am very much agamnst it In
Great Britain the standard of general anaesthesia 1s very high indeed, and 1
emphasize that Thiopentone and light gas anacsthesia 1s the ideal  If a patient 15
unfit for general anaesthesia, he 1s rarely, in my opinion, a suttable candidate for
stripping

I append a few comments on general anaesthesia made by Dr Robert Ballantine
of St Bartholomew’s Hospital, London 1 do this, since this part of the opera-
tion 1s so very important

“ Notes on General Anacsthesia for Varicose Ve Surgery

(1) General anacsthesia 15 rarely contra-indicated, and with the drugs available
today causes hittle post-operative upsct

(2) Duning the adnumistration, coughing stramnmg and respiratory  obstruction
with even muld anowia or carbon dioxide retention will cause venous congestion at the
opcratton site This must be avoided

(3) Recovery 1s rapid, so that exercises can be started carly
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Fra 105 —Position of patent on ting table for top tie and internal saphenous

Note the use of the non-ltp mattress which allows full tilting without the

danger of shoulder rests.  The degree of tilt shown here is moro than is usually required
unbess the varices are particularly large

Fxa 106.—Position of patient on operating table for external sa henos strippr.
that the feet should extend beyond the end of lﬁe table "3 Note
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The positions used present anaesthetic problems

A Prone position (often combined with a steep head-down tilt)

(4) Regurgitation of stomach contents can occur, and an oral cuffed endotracheal
tube 1s passed to prevent mnhalation of this material ~ The tube 1s left 1n place, with the
cuff inflated, until the patient has been turned to the supine position and the mouth
and pharynx sucked out at the end of the operation

(5) Respiratory movements are hindered by abdominal compresston and a head-
down tilt  Controlled positive pressure respiration is necessary to ensure good pulmo-
nary venttlation Some obstruction of the inferior vena cava and venous return may
also result from abdommal compression (Pearce, 1957) and the position 1s arranged
to allow the abdomen and chest as much freedom as possible

(6) Hypotension may occur when the patient 1s turned to the prone position but
rarely requires the use of vasopressor drugs Postural hypotension may likewisc
follow return to the horizontal plane if this 1s too rapid  In the post-operative period
the foot of the bed 1s raised

(7) When turning the patient care 1s taken to avoid twisting the arms or nech. and
a sorbo ring or gamgee pad 1s used to protect the face, and particularly the cyes, from
pressure once the patient 1s 1n position

B Supimne posttion

(8) A cuffed tube and positive pressure ventilation are only used in this position
if a steep head-down tilt 1s required ™

Position of the patient

When stripping the internal saphenous vein, the patient should be on lis back
with the legs widely separated on a board surtably padded to prevent pressurce on
the heels (see Fig 105)

When dealing with the external saphenous vein the patient lies prone with the
ankles a few inches over the end of the table (see Fig 106) Since 1t 1s essential to
have the patient in the Trendelenburg position for at least part of the operation,
some means must be provided to prevent slipping I prefer to use the Langton
Hewer corrugated rubber mattress rather than shoulder supports for tlis purpose,
as 1t avoids any risk of brachial plexus injury

Posttion of operating table

During the time that the flush hgation of the internal saphenous vein 1s being
performed 1t 1s as well to have the table tilted into a mild Trendelenburg position
The table 1s moved nto an acute Trendelenburg position a few minutes before
beginning the actual stripping  The patient 1s left in this position for 5 minutcs
after completion of the operation and 1s transferred to a bed which s already raiscd
on blochks

Towcelhng of the b

Each surgeon has his own particular method of towelling the hmb prior to
opcration, but for stmpheity the methods depicted 1 Figs 107 and 108 arc recom-
mended  Note that a sterile glove 1s first fitted over the foot, this not only precludes
any risk of infection from the clefts between thie toces, but 1t also allows the surgeon u’-:
pick up the foot at any ume without any rish of contamination  The towcls are
so placed that during stripping no disturbance of their position may occur Lhe
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®)
Fia 107 —Method of towelling the imb for stripping the internal saphenous vein
Ay seen from (a) the :mh) the head of the table. Note fold of towel at foot
ts.

making “ pocket ” for
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limb should be painted 1n 1its entirety from the glove over the foot to well aboye
Poupart’s hgament  This 1s essential since one never knows at what point it may
prove necessary to mncise the imb ’
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FiG 108 —Method of towelling the hmb for stripping the external saphenous vein  The
whole area of the popliteal fossa must be exposed

Instruments required

The following 1s a Iist of the instruments required The minimal number of
cach 1s given, though others may be added at the discretion of the surgeon

Mosquito forceps, straight and curved (10)

Hand retractors (2)

Dissecting forceps (2 pairs)

Strabismus scissors (1 pair)

Finc ancurysm ncedles (3)

Sclf-retaining retractor (Foote's)

Forceps for Lahey swabs

Linen thread (size 90)

2 Myers type strippers (4-inch head)

I short Mycrs stripper (1-inch head)

I long silver wire stripper

1 short silver wire stripper

Compressor (Foote’s) (see Fig 111)

Plastic washers of various stzes

Mayo stripper

The Mayo stripper 1s seldom required, but 15 sometimes needed 1f the mam
trunk of the vein becomes shredded by the Myers stripper This 1s cxplained when
the operation s discussed  The small plastic washer [ find invaluable, smce it
allows me to alter the size of the head of the Myers stnipper at will
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The self retaiming retractor which I use has the following advantages
(1) It1s so demgned that 1t does not get 1n the way of the surgeon, the angle of
the shaft bemg adjusted so that the retractor lies flat on either side of the wound

Fio 109 —The self-retaining retractor as introduced by the author is of corssderable
use inlng a w1 P of the operative ficld. Ths tecth are not polnted 50
they cannot cause damags to the surrounding tissues, and they are more shallow than
in other retractors of this type  ‘The jaws are bent downwards, thus keeping out of the
way of the operator

(2) The jaws grve a firm grip on the tissues allowing them to be lifted without
shp

(3) The pomts of the teeth are so made that mjury to neighbouring vessels
should be avorded

Fia, 110 —Hand retmctor

Catgut makes a suitable ligature material (s1ze 00 plain) but I find linen thread
(a1ze 90) to be more satsfactory mince it is easily stenlized by boiling is most
reliable and is so easy to work with.  All ligatures must be cut very short on the
knot when using this matenial if stitch abscesses are to be avoided

¥ g
i
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Fro 111 —Rowden Foote s compressor

OPERATIVE TECHNIQUE FOR THE INTERNAL SAPHENOUS VEIN
High resection of the internal saphenous vein
The terms  saphenous ligation  and 1 the United States of America, “ top -

tie are musnomers since the essential point n this opetation 1s the resection of
the terminal portion of the internal saphenous vein together with a careful section
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and ligation of all those tributaries joining the main branch at the sapheno-femoral
junction

The operation now practised varies but little from that described by Homans
In 1916 Most text-books describe the procedure briefly, claiming that 1t has
become so standardized that a detailed description 1s not called for However,
1t 1s intended to describe this operation 1n detail, since it 1s all mportant in our
treatment This operation 1s frequently performed without sufficient thorough-
ness, since the majority of cases present but httle difficulty and tend to make the
occasional surgeon attack the saphenous opening with impumity The average
chnic presents unfortunate cases of recurrence resulting from shipshod high

FiG 112 —Three of the most common forms of ncision for exposing the sapheno-
femoral junction The vertical incision begins above Poupart’s Iigament and in fat
patients should be carried higher than in thin patients It lies roughly two finger-breadths
medial to the pulsation of the femoral artery The transverse ncision 1s best started
over or just lateral to the femoral artery and carried 1n or just below the crease of the
groin for an average distance of 2 inches  The * hochey-stick ** incision demonstrated
in the right leg 1s merely the transverse incision which 1s carnied vertically at its ternuna-
tion and this allows of a fuller exposurc Do not try to do this operation through too
small an incision (Ogilvie, 1946)  As the patient 1s ambulatory, however, he must not
be submutted to an incision of excessive length  Declayed healing, owing to carly
movement of the imb, mught be caused 1n cases subjected to wounds of excessive length

resections 1n which tributaries have not been higated, or where a tributary has been
hgated in mistake for the saphenous vern  The details of the causes of recurrence
are discussed elsewhere, however, and these remarks are merely dirccted to the
reader in order to impress him with the importance of meticulous care in the
performance of this operation

The reader 15 adwised to refer to the anatomical details in Chapter 3 and
Figs 50 and 51 which are illustrated on pages 51 and 52 to satisfy limsell regarding
the main anatonucal relationships of the saphenous opening  He should realize that
this opening 1s extremely variable in size and shape and sometimes in p(m;lon
The saphenous vein has been shown both n the cadaver and at operation to m\.c
so many abnormal methods of termmation that normality in this particular :m;;
1s the exception  Fig 54 (sce page 55), taken from the diagrams of Daseler .'mll
his colleagues (1946), shows some of the vanied pictures at the sapheno-femor:
junction
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incision
TheFxg,. 112 demonstrates three types of incision  The legend under this ﬁgubr:
deseribes the manner 1 which these are made The operation should nmth
performed through too small an incision and the mistake of commencing t c
transverse cut too much to the inner side of the femoral artery should not be made

Fra 113 —* Langer's ines ™ first described in 1861 Whenever ponsible incistons
In the lower limb should follow In the direction shown m the drawing. Tension of the
skin edges will be minimized and this is of particular fmportance in ambualatory patients
if sathifactory healing b to be obtalped.

This error will make the approach to the sapheno-femoral junction difficult,
this point being stressed by Ogilvie (1946) Too large an incision. however
must be avoided since the patlent 18 ambulatory and his comfort must be
considered

In practice, we alwgys employ the transverse (skin crease) Incision and find
it perfectly adequate for all but the most complicated cases A short vertical
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citension downwards from the nner end of the incision 1s occastonally necessary
for these It 1s imperative that the meision be placed ugh enough, 1 ¢ , neter more
than half an inch below the skin crease of the grom

—— —— ot

Fig 115 —The vertical incision made
to evpose the sapheno-femoral junctron
Although this type of ncision produces
a good exposure, the wound tends to heal
badly In fat subjects this incision has
to be made to cxtend above Poupart’s
ligament and 1t should be two finger-
breadths internal to the pulsation of the
femoral artery  Note the flat feet and
poor muscular development so frequently
assoctated with established cases of vari-
€OSC veins

Exposure of the vein

Fic 114 —The rclation of the transverse
mcistion to the femoral vessels =anterior
superior 1iac spine, 2=caternal iliac vein, 3=
pubic spme, 4=transversc mcision for high
saphenous vein ligation, S=long saphenous
vein, 6==external thac artery

- e e b e v e e

The cxposure of the vein may be much assisted by the firm clesation of the
shin edges by means of tissuc forceps (see g 116).  This will allow thic surgeon
to use his b mfe quite boldly since the saphenous vein falls away from the covenng
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fssues. It 1s mportant not to put down the kmife until the vein 1s exposed since
10 the obese 1t 18 quite easy to push the fat over the vein by means of blunt
dissection, thus making the search prolonged. Thus can most casily be done by
sweeping the adventitrous tissue clear of the ven with the finger covered by a

it / EN
Fio 116.—FElevauon of the skin 13 of the greatest assistance when inching
through the subcutancous tissues, owing the vein to fall away from these layers

By
the knife may be used frecly without fear of damage to the vein a clean and rapld
exposure iy greatly simplified.

Fio 117 —Sweeplng the adventitious tusues chear of the vein afier its pre exposure
by sharp dmsection. mlubmdnncbcfmttnnﬁmulnlngrgtnmoru ed.

single layer of dry gauze  Qne firm sweep upwards and downwards 18 all that 18
necessary to expose the main vein and the roots of all its tnbutaries Once the
ven 13 exposed the self retaining retrrctor 13 placed 1 the wound It 15 now
necessary to remove the fascial covering of the saphenous vewn under local
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anacsthesia this may be pamnful Discomfort can be avoided by the further
administration of procamne nto the covering, together with the use of sharp
dissection either with the knife or sharp scissors rather than with a blunt disscction

K

Femoral vein

Deep fasca
Site o Aecessory

| lega éon E saphendus vewn

| :

: i

i ! Deco ﬁm'a.
i
! '

Saphenous
vewnr 4

Fic 119 —A method of union of
this accessory tributary which 1s by no
Saphenous means rarc It will be noted that in

vewn this case the accessory tributary prerces

the deep fascia and lics superficial to
the femoral vein parallel with 1ts course
Traction on the mamn saphenous stump
may causc this tributary to be mistaken

Fic 118 —The common method for the mam femoralvein  The surgeon
by which an accessory saphcnous who musscs this not uncommon arrange-
vemn jomns the main trunk  Note ment at the sapheno-femoral junction
that this union occurs superficial will fail to benefit Jus patient It 1s
to the deep fascia and ligation of only by careful exposure of the femoral
this vessel does not present any vein that this common mcthod of re-
difficulty currence may be avoided

(:LJ.:.—.—_,—\—-

Fic 120 —A clamp 1s being placed too
closc to the femoral vein i an over-
cnthusiastic attempt at making the sapheno-
femoral hgation “*flush’  This method
pulls up the anterior wall of the femoral vein
and the clamp damages the inuma of the Clamo

-
I
vemn which may cause thrombosis  Itas far
better not to usc a clamp n this situation
but to apply a hgature after a gentle up- / >
. a o
ward traction of the stphenous stump ﬂof S
fel

>

.

techmque 1t 1s most important that this vemn should be divested completely of
its fascral coat, since unless this 1 done, difficulty may be experienced in defining
small branches and also 1n the upward dissection of the man trunl
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Isolation of sapheno-femoral trunk

The next step 1n the operation is to divide the main saphenous vein about 1 inch
below 1ts termination and turn the proximal portion gently upwards The
adventitious tissues are cleared gent/y from the underside of this vein as 1t 1s turned
upwards until the lower sharp edge of the saphenous opening and the sapheno-
femoral trunk joining the femoral vein can be clearly seen Lahey swabs or
dental rolls held 1n a pair of forceps are most helpful 1n cleamung these tissues

Fra 121 —Afier division of the internal ugh:mm veln gentle downward traction on the
upper end belps to exposs the lesxer tn and facilitates thelr resectton

from the vein but sharp dissection with a fine pair of scissors 1s frequently necessary
for the sake of gentleness
In a certain proportion of cases the external pudendal artery crosses in front
of the saphenous vern and may require division before the vein can be mobilized
In order to expose the tributaries joiung the vein from above the saphenous
stump is now drawn gently downwards This tenses the tributanes and makes
them easter to free by blunt dissection and to divide between clamps or ligatures

Ligation of the sapheno-femoral trunk

When all the tributaries have been secured and ligated, the sapheno-femoral
trunk is carefully inspected as it passes through the saphenous opeming  Thus 15
to ensure that no tributaries have been missed (see Fig. 119)

Aligature 1s now passed round the trunk and tied firmly $ inch from the femoral
vean  Damage to the intima of the fernoral vein and its possible narrowing by
ligation are avoided by not clamping the trunk before ligation (see Fig. 120)
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SRPAIHIUS
oPorimg

! a

FiG 122 —After complete 1solation of the sapheno-femoral trunk 1t is ligated 3}
away from the femoral vein which must be seen  Care must be taken to avord excessive
traction on the femoral vein

FIG 123 —After the sapheno-femoral trunk has been ligated, the lower cut end of the
divided saphenous vein 1s mobilized by finger dissection to the hmit of the retractor
Any tributaries found jomning the mam vein are resected
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Further security is afforded by placng a transfixion suture round the trunk
1 inch distal to the first hgature. The redundant portion of the saphenous stump
then resected well clear of the second ligature.
* The greatest gentleness must be exercised throughout the handling of the sapheno-
femoral trunk as its wells are often tissue paper thin and extremely friable

Fro 124 —Mobilmtion of the lower end of the saphenous veln is now complete,

Mobilizatlon of lower segment of saphenous vein

If the saphenous vein 15 to be stripped, the lower segment should now be
mobilized By firm traction upwards the vein 18 put under tension and all ad
ventitious tissue cleared by finger dissection to the limit of reach  Any tributaries
which are found jowning the mamn trunk are clamped and divided This will
avold troublesome bleeding and haematoma formation when the main trunk 1s
stripped

Dressing the wound

This 13 one of the few dressings which should be done by the surgeon himself
(Fig- 125) A thick roll of gauze 13 placed over the incsion, the patient s knee
being flexed and the feg everted when applying the Elastoplast strapping over the
pad  When the leg 15 placed straight pressure will then be brought to bear on
the wound  This is important, since the patient 18 ambulatory and if this pressure
strapping 13 not correctly applied haematomas may form. In hot weather 1t is
advisable to cut a few windows 1 the Elastoplast cover since fallure to do this
may cause the wound to become soggy from sweat. In cases of allergy to plaster
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the dre551‘ng may well be stitched to the wound, and 1f pressure 1s necessary, this
may be given by means of a Spica bandage for a few hours

Fi6 125 —A method of applymng Elastoplast over the dressing on the operation
wound The patient’s leg 1severted with a bent knee The top end of the Elastoplast is
applied firmly to the region of the crest of the 1lum  Straightening of the leg causes
tension and pressure on the thick pad of gauze on the wound  This simple point will
save many haematomas and 1s a dressing which should be applied by the surgcon

Immediate post-operative treatment

The Iimb should be firmly bandaged from the toe to the knee and immedate
passive or active movements encouraged for 5 minutes before the patient leaves
the table On return to bed the patient should be encouraged to walk for a few
minutes every 2 hours After general anaesthesia this may have to be delayed
and movements 1n bed should be substituted Most patients are quite fit to leave
hospital 24 hours after the operation  The stitches are best removed about the
scventh day The patient should be instructed that, during the week prior to the
removal of the stitches, his activities should be imited He should be told that
long periods of lying 1n bed are harmful and that sitting down for prolonged periods
may cause even more harm  The 1deal for him to follow 1s periods of rest inter-
spersed with short walks and exercise This advice needs stresstng, otherwise
many patients will return to bed and enjoy a week of invahdism, thereby greatly
increasing the risk of deep vein thrombosis due to an overloaded and sluggish
return of blood wa the deep veins

1 find 1t useful to supply the nursing home or hospital with routine
instructions regarding the pre-operative and early post-operative carc  This
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form may be modified accordmg to the views of the surgeon, but 1s given below
as a guide.

When the operation 1s n the afternoon the patlent may be admutted 10 the early
morning. Give & complete surgical shave and 8 hot bath. Operative fickd to be pre
pared with surgical spirit but sterile towels are not required.  If operatson 18 performed
under local ansesthesia Nembutal grams 13 may be given to a healthy adult 2 hours
before operation and repeated 1 hour later At time of operation skin . prepared
with 1 1000 flavine i spint.  All thread ligatures must be boiled for 1 hour On
return to bed the Limb must be immediately exercised for 2 minutes and within the next
hour the patient should walk around the room for a few minutes This should be
repeated every 2 or 3 hours  The limb must be firmly bandaged from toe to koee
when the patient 1s walking. For dmscomfort Veganin may be given or morphine
grain § (subject to no contra indication) may be given at night.”

Some difficulties and special precautions
Identification of internal saphenous vein

Some surgeons believe that 1t 1s safer to 1solate and divide all the lesser trnibutarics
before dividing the main saphenous vein as thus reduces  the possibility of mus
taking the femoral vem or artery for the long saphenous vein at the beginning of
the operation  (Dodd and Cockett, 1956) I can only say that I have used the
method described 1n the text without anxiety for very many years Further
more it 13 the method used by Homans and Dickson Wright.

In the very occasional case the identity of the long saphenous vein may
legitimately be 1n doubt. 1t 1s well then to remember that the long saphenous vern
runs in 1ts own  tunnel through the superficial fascia and can be wiped clean of
fatty adventitious tissue with a gauze swab on the finger If this cannot be done
casily then the vein 1s followed up to the sapheno-femoral junction and positive
wentfication made before 1t 13 clamped and divided.

Rarely the long saphenous vein jomns the femoral at a very much lower level
and cannot therefore be found in the usual groin dissection. In such a case as
this 1t is of the greatest assistance to wmsert the stripper from below before drviding
any lacge veins et the gromn.  Its appearance in the grom will then identfy the long
saphenous trunk

Frequently there appear to be two long saphenous veins  Thus 1s usually due
to a marked enlargement of either the internal or external accessory vein with a
normal sized long saphenons  Identification 15 made pasitive by the armval of
the stnpper passed up from below Occasionally however there 1s a true re
duplication of the long saphenous vein throughout part or the whole of its length
This finding necessitates special treatment when the vein is stripped, but nothing
more 1n the groin dissection

Ligation of tributaries

It should not be forgotten that the anatomy of the sapheno-femoral junction 13
never constant.  The only way to ensure a satufactory clearance 15 to divide
everything entering the sapheno-femoral trunk, however small 1t may be

I have drawn attention to a common fault previously (Foote 1953) and
Itl;epli;ve ths to be a source of recurrences after an apparently complete

o
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It 1s essential to seek out the circumflex 1liac branch for a httle distance laterally
to ensure that 1t has no descending branch as shown 1n the diagram below. If one
is present, then the vein must be divided at points B
and C as well as at A to prevent a recurrence

While this comment applies most commonly to
the circumflex branch, others may also exist The
rule 1s, therefore, any adjacent descending branch must
be ligated, however small 1t may be

F16 126 —Ligation of branches of long saphenous vein

A = site of usual ligation B, C = additional lgatures
.//\é /1 needed to prevent bypass L SV = long saphenous vemn

S O = saphenous opening

Complications of the operation

Accidents and injury to the femoral vein

Primary haemorrhage at the time of operation may be of the most alarming
character There are numerous cases on record 1n which such haemorrhage has
resulted in the death of the patient The usual position for haemorrhage to occur
1s at the sapheno-femoral junction and this may be occasioned by rough handling
of the proximal stump when stripping 1t 1n an upward direction Agan, 1t
may happen when applying the ligature to the femoral wall. Too fine a thread
and a clumsy technique may cause the tear It should be remembered that it 1s
unwise to place the higature “ flush > with the femoral vein ~ Always leave a small
stump and tie the saphenous vein where 1t 1s healthy In other words, do not
place the ligature around an obviously friable segment of the vein Leaving a
short stump 1s all important 1n the case of primary haemorrhage, and we should
give up using the term ‘“ flush ligation

Even 1n experienced hands 1t 1s possible for a small tear to occur during dis-
section of a very friable sapheno-femoral junction  Since this 1s, 1n effect, a tear
in the side of the femoral vein, a sudden and very alarming haemorrhage occurs
The :mmediate 1nstinct of the mexperienced operator 1s to swab (ineffectually) and
to seize hold blindly of the bleeding point with artery forceps 1 the depths of a
rapidly increasing pool of blood Needless to say, this rarely stops the blecding
and can cause untold damage to the femoral vein, the results of which could be
permancnt.

Should such a mishap occur, the correct course of treatment s as

follows
(1) Don’t panic
(2) Apply firm pressure with a large swab for five nunutes.
(3) Increase tilt of table to 30-40° Trendelenburg
(4) Do not put any instrument in the wound for five minutes
When this time has elapsed—and not before—the swab 1s removed and the

bleeding point 1s clamped ar leisure under tision  If the first atiempt fasls, @
further five minutes’ pressure 1s applied and the clamping repeated
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Three stages in the operation of high resection of the internal saphenous veln

from  Sewinar b courtesy of the publivkers
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Under no conditions should the operator be tempted to use his haemostats
blindly The techmque of performung the high resection operation as explained
1n this manual advocates strongly the section of the main trunk before dealing
with branches This allows the upper segment to be twisted 1n the case of
haemorrhage which would not be possible with the other techniques which are
recommended In other words this method of performing the operation gives
us far more control In addition the joining branches can be put on tension
and can be clamped far more quickly by this method

If the operator 1s using the method of mobilizing the long saphenous vein
described 1n the text, he will find that in very many cases the haemorrhage can be
simply controlled by wisting the stump of the vein gently but firmly It must be
stressed that gentleness is paramount. Any undue force used in this manoeuvre
1s likely to widen the tear and make things worse rather than better If it 1s
thought that the femoral vein 1tself may be damaged no attempt should be made
to twist the saphenous stump

It 13 s¢ldom that these measures of dehiberate and carcful application of artery
forceps after a period of prolonged swab pressure do not succeed in controlling
the haemorrhage  Just occasionally however it will be found that an actual tear
of the femoral vein 1tself has been caused  In this instance a lateral clamp 1s
unlikely to be satisfactory and more radical steps must be taken

While controling the hacmorrhage with finger tip pressure the incision 18
widened and tissues scparated and divided to give clear exposure of the femoral
vein for at least 1 inch above and below the tear  In some cases this may entail
exposure of the external iliac veln above the inguinal igament  Haemorrhage may
now be controlled by occluding the femoral vetn by any switable means (digital
pressure temporary ligatures or special arterial clamps) abore and below the tear
The tear may now be repaired at lesure by a continuous suture using fine 6/0
arteral oiled s1lk atraumatic sutures

Happily these radical measures are seldom required but the operator should
nevertheless be prepared for any contingency

Injury to the femoral artery amputation of the limb and death are on record
nafewinstances. Such complications are reflections on the ability of the surgeon
and are fortunately ranities  they usually occur when the surgeon 13 groping 1n a
pool of blood for a torn femoral or saphenous vein.

Damage 10 lymphatics

Since the entire lymphatic dranage of the hind-quarter passes through the
grom 1t is inevitable that any operation 1n that area 15 hable to damage lymph
vessels  Itis therefore important to limt the field of dissection as much as possible
compatible with adequate exposure of the veins  All deep dissection should be
kept to the vertical plane as far as possible and should be by gentle separation
rather than sharp dusection Enlarged lymph nodes if present should be
carefully preserved from injury  So long as these simple rules are observed the
Post-operative complication of lymphorrhoea will be a ranty

Haematomas

A wound containing masses of varices, the walls of which may bo thin and as
fnable as Dresden china 15 bound to be subject to a primary haemorrhage
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occasionally  This risk 1s made all the more possible owing to the fact that leg
exercises and ambulation are essential parts of the operation A few practical
points 1n the prevention of this condition are worthy of study. A careful ligation
of vessels 1s essential, and a proper cleaning of the fascia from all venous branches
15 necessary prior to igation A confirmation that all higatures are secure may be
made by asking the patient, if under local anaesthesia, to cough before closing the
wound Dead spaces 1n the fatty tissues may be closed by means of mterrupted
sutures A self-retaining retractor may serve to prevent small vessels from 0ozing
when 1t 18 1n position, and 1t 1s not until the retractor 1s removed and the tension
on the tissues 1s relaxed that a small ooze may commence It has already been
pointed out that the pressure dressing over the wound must be applied with care,
since this 1s an important factor in the prevention of haematomas

Treatment —This consists of evacuation of the clot as soon as the condition 1s
recognized. This 1s usually posstble by the removal of one or two stitches and
gentle pressure on each side of the wound  Failing the easy evacuation of the clot,
1t may be necessary to anaesthetize the patient, evacuate the clot and re-suture the
wound  Penicillin should be given for a few days

Lymphorrhoea

The complication of lymphorrhoea can be a very trying one, both to the patient
and to the surgeon It may last sometimes as long as 3 months and a superadded
infection 1s an ever-present risk  Lymphorrhoea consists of a discharge of lymph
through the partially healed wound This complication can be made less common
if the glands overlying the sapheno-femoral junction are treated with respect. A
transverse division of the glands and lymph vessels will give rise to lymphorrhoea in
many cases The removal of the entire gland, or else its retraction from the ficld
of operation, 1s the best method of dealing with these structures Once the con-
dition has become established there 1s hittle that can be done except for frequent
dressings and the reassurance to the patient that eventually the annoying discharge
will subside

Sepsis

The groin of many patients ts not a very healthy area. In those with pendulous
abdomens and sweaty skins every precaution should be taken. The skin should
be prepared for several days before operation with spirit and powder applications.
Tineal infection should be treated with a fungicide  Sepsis may be a dangerous
complication 1f neglected, and once it 1s cstablished immediate chemotherapy,

with adminmistration of penicillin, should be started.

Thrombosis of the deep vem

Deep vein thrombosis may develop after the operation of high rescction of the
internal saphenous vemn, the usual antecedent cause being due to the failure 1n
providing adequate exercises immediately after operation  The signs, symptoms
and treatment of this condition will be found n another chapter

Lmbolism
This complication should be rare provided that carly ambulatory mcasgrcs
are taken after operation and that sepsis does not occur  Small cmbolr arc smd to
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develop from the stump of the saphenous vein but with a flush ligatron this risk 13
avoided I doubt whether ths is a true cause of embolism and the surgeon should
not for this reason feel obliged to ligate the saphenous vein too close to the femoral
Larger and sometimes fatal emboli may develop after decp vem thrombosis
Such a complication should be rare, however provided that the factors causing
deep vemn thrombosis have been appreciated and immedsate treatment is given.

INTERNAL SAPHENOUS VEIN STRIPPING AND AFTERCARE

Having completed the operation of high resection of the internal saphenous
vein we now tum to the methods of eradicating the distal varices  Of all the
methods used that of stripping is the one I favour for the average case. The

i
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)

Fi1G 127 —{(a) This shows how the vein is secured to the dietal end of the stripper
This helps the veln to  concertina ™ on the wire shaft when traction Is made  (5)
demonsirates how the veln becomes corrugated against the stripper head at the
completion of the operation (c) shows the method of stripping in which the vein s
mads to invert during the stripping process.  Thu method has certain disadvantages.

m;:thod;dnndmtmhmqu: of; vem stripping should be studied carefully by those
interested 1n the surgery of varicose veins and for this reason th
e e 12 the rurg son the technique will
The following are methods of stripping.
(1) Intraluminar method
(a) By 1nversion (or Keller method)
(2) By pleating (or * concertina  method)
(2) Extraluminar method with a vein stnipper of the Mg
yo type.
MS‘) Stripping varices subsequent to the individual ligation of the perforating
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STRIPPING

There 1s nothing new about the stripping of varices, since by various methods
they have been avulsed since the days of Celsus, and indeed this was the most
popular method of attack in the early part of this century At that time both
Keller and Babcock were stripping varices by the intralummar method We have
to ask ourselves why these methods were virtually given up subsequently and why
during the past few years there has been a world-wide return to this operation
The reasons are not difficult for us to appreciate when we realize that at the time
when these pioneers were stripping veins they did not have the great advantage
of the antecedent operation of the high resection of the internal saphenous vein,
which was not introduced until 1916 by Homans In other words, recurrences
occurred since branches at the sapheno-femoral junction had not been ligated and

— |

FiG 128 —Mayo’s ven stripper

by-passes became evident at this point  Again, as discussed on page 31, Keller's
method of stripping was to turn the vemn mside-out This method of removal
caused the vein to break in many instances and thereby caused haematomas and
resulting sepsis This fault was appreciated by Babcock who was the first to
strip veins by making them pleat themselves against the stripper head However,
his type of stripper with a small head frequently caused the vein to invert with the
attendant complications already mentioned Again, 1 those days the valuable
help of antibiotics was lacking  The result was that there was a mortality to this
operation which was not justified when dealing with a condition such as varicose
veins However, now that we have so many advantages when we perform this
operation there 1s no doubt that we are able to offer our patients a safe and lasting
surgical treatment, which 1n my opinion is the best at the present time

The methods of stripping varices are many and varied, but they may be divided
nto two main groups, that of extralummar and mtralununar stripping e

The e traluminar method 1s usually performed with the Mayo stripper (Fig 128),
the vern being threaded into the loop of the mstrument and separated fron? th((i:
surrounding tissues In the course of this separation the branches are scvere
from the mamn trunk and the vein may then be extracted once 1t has become
mobilized

I never use this method, but always carry a Mayo stripper in my bag
as far as I am concerned 1s confined o the rare occasions when the mtralu%ui::g
method has produced a *“ shredding  of the vein without 1ts cxtm'cnond ccn;:cd
torn fragments can be removed with a Mayo stripper. and this will be de
r [
)atcThc miralummar methods of stripping may be further divided nto tl;\(c)nm(;l'l:
headings  First, the method of stripping by inverting the vein, lm[SQOSC A
cussed when referring to the work of Babcock and Keller 0 lied
shown m Fig 127 (¢} how the vemn 1s made to turn mside-out as p
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from its surroundings  The second method of imntraluminar stripping is that
which for want of a better word we may call the “ concertina method  Reference
to Fig. 127 (a and 5) will show the reader that a stripper with a large head is
nsed, so that when the vein 1s extracted 1t 1s made to plicate 1teelf in the form of
a concertina agamst this head This method has the advantage of seldom
breaking the vein 1n the course of its extraction and 13 usually a bloodless pro-
cedure when performed in the manner which we describe.
The method which I use and which has been referred to as the concertina

method 1s not onginal A large headed Myers type of stripper causes the vein
to concerting 1n one piece and to be avulsed with all or most of its branches

1 hope that I have been able to incorporate the main good points of technique
from all the many surgeons all over the world who have helped me 1n my research
and that the reader will forgive me if I present that which some may feel is an
over-detailed descripdon  The fint film showing this method to be made in
Great Britain was produced by the author in 1952 and the first descriptive article
m 1953 The method which s 0 well established now was slow in getting started
In any case 1n the subsequent cight years the method (for which most of the credit
should be given to Myers) is now 1n general use 1 this country

Intraluminar stripping by the “ concerting ” method
Selection of patlents

Tt will be found 1n Chapters 6 and 7 that the indications for surgical treatment
bave already been discussed. In the main, the stripping operation should be reserved
for those who are suffering from a valvular incompetence of the superficial venous
system whether 1n the internal or external saphenous vein  There 13 no doubt
that the patient with clear-cut valvular mcompetence of the saphenous system has
the best outlook for a good result. Patients must be told however that n certain
nstances, oedema residual varices pigmentation and telangiectases may persist
after operation 1f a previous deep venous thrombosis has damaged either the deep
or perforator veins It has already been pomnted out how important 1t is to treat
the younger group of patients with thoroughness so that the incvatable sequence
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of complications may be avoided Age, however, by 1tself 1s not an immportant
factor, since other things being equal there 1s but httle added risk to the elderly
patient

Instruments required

On page 122 the reader will find a Iist of the instruments needed when per-
forming a high resection of the saphenous vein followed by stripping  For the
average case 1 have a particular preference for the stripper described by
Myers (see Fig 129) and this 1s the one which will be used when details of the
operation are given It will be found that it 1s better to use too large rather than
too small a head on the stripper so that no risk of mverting the vein may occur.
I have a particular preference for the half-inch head, but use a larger one 1f the
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FiG 130 —Silver wire stripper

necessity arises The components of the wire consist of a central core made of
a nickel amalgam around which Staybrite wire 1s tightly colled  The qualities of
this wire allow 1t to be introduced with ease, and 1t finds 1ts way round the corners
in a remarkable manner The head can be enlarged by threading on a washer of
appropnate size I have these made cheaply out of plastic and find them of great
use  All the various modifications of the original Myers stripper head I have found
to be of Iittle practical use  The very simplicity of the original instrument 1s onc
of 1ts most 1mportant advantages, and I can see no reason for cups, screws, and
varied contraptions being added to 1t

The silver wire stripper shown 1n Fig 130 1s only used under special circum-
stances which will be described later

Stripping of the internal saphenous vein

Stages of the operation

First, a careful high resection of the internal saphenous vein is performed as
described m pages 123-137 The distal end of the divided internal saphenous
vemn 1s then dissected down for a few nches of its course. It 1s essential during
this procedure to divide all branches which are josming it.  If this js not dro:\;é
brisk haemorrhage may occur during the process of stripping n that part o
wound which 1s unsupported by the tissues ,

° After this portion %l;'the vein has been mobilized, the wound should bc}cox e
with a swab A vertical incision 1s then made over the point marked at the :mmq
where the saphenous vein passes in front of the internal malleolus  In fat pa;;:blc
or where the internal saphenous vein cannot be casily felt at this point 1!{19} po’ e
1o make a transverse mcision of the same length  The disadvantage o' t 1:](;“. 1
however. 1s that the healing of the wound 1s less sauisfactory. Furt 1er11 “;”-)
vertscal incision can, 1if necessary. be extended up or down so as to dt.

branches and perforators

ered
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When the vein has been exposed the lower end 15 clamped with a pair of artery
forceps, which are rotated 1n a clockwise direction so as to put the vein on tension
and to allow a transverse incision to be made into 1t without loss of blood (Fig. 131)
The lip of the inclsed vein 15 then picked up with a pair of fine forceps and the

180  ROTATION
OF FORCEPS

TRANSVERSE
UT INTO VEIN

Fra 131 —The method of incrsing the
verns $0 a3 to admit the stripper without
haemorrhage.

Fra 133 —Imertion of the stripper into the
saphcnous

vein at the ankle,

Fio 134 —An altermative method of opening

the saphenous vein at the ankle to admut the

Fi0 132 —The insertion of the stripper stripper A smuall oblique cut will gape casily and

imoihelmermlnp!mmnltlhn provide a small hip to guide the stripper into the
nkle, lumen of the vem without difficutty

stripper is introduced (see Fig. 132) Practice 1 required to make the stripper
Tun eanly up the leg to appear 1n the grom wound ~ As a rule, if it sticks, its with
drawal and gentle casing past this point will allow 1t to pass  Sometimes 1t 1s
{lmry to flex the knee shightly and to rotate the hup to as to strighten the
ength of vein which 15 being entered It should always be remembered that
the stnpper which is free from kinks and twasts wall pass more easily than one of the
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““ corkscrew ™ variety  Rarely 1s 1t necessary to ncise at the point of obstruction
and ease the stripper wire through by sight  Once the small end of the stripper
arrives in the saphenous vein at the gromn the top pair of artery forceps are rotated
and a small incision 1s made to allow the escape of the stripper wire, which 1s puiled

Fi6 135 —A pair of artery forceps with the blades covered with rubber tubing will
control any blood loss from the opened upper end of the saphenous vein while the lower
end 1s being attached to the stripper

Fic 136 —Elevation of the shin at the upper end of the ankle incision with ussuce foreeps
will facilitate the entry of the large stripper head

upwards until the large knob of the stripper has found 1ts way mto the ankle wound
The assistant then controls any hacmorrhage from the top cnd of the saphcnous
vein and allows the operator to tie the head of the stripper 1nto position I nvoz}
usc a pair of artery forceps, the blades of which have been covered with o plu':(‘, (wf
rubber tubing, to clamp the top end of the vein so as to prevent any Jeabage ¢
blood while dealing with the lower end
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Method of attaching lower end of vein

This 1s illustrated in Fig. 127 (a) and one two or three ligatures may be placed in
this position 30 as to help 1n the plication of the ven during its extractton The
dnstal end of the saphenous vein in the ankle wound 1s then divided and the
vein is ready for extraction

Fro. 137 —An cxample of skin dunpling seen dunng withdmwal of the stn
Note that the assistant is teasmng the thon avwa; fmmtlrunpperhﬂd(onidlbennm
tion of the tnbutanes, Note that the ankke Incision is already sotured.

Fsa 138 —A further example of skin dimpling.

Withdrawal of stripper

A steady but firm pull is then gven to the stripper wire and the journey of the
head up the leg 18 closely observed Tt will be noticed that the npper pasies
with case for a certain length of the leg and then sticks causing a dumpling of the
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skin  This puckering is caused by the presence of a branch entering the main
trunk of the saphenous At this pont the assistant pulls the skin away from the
stripper head, since by so doing he attenuates and finally ruptures this vessel and
allows the head to travel slowly upwards In rare instances, below the knee
especially, where a large branch joins the saphenous, very hard traction may
become necessary and under these circumstances 1t 1s wise to cut down through
the p}lckered skin and to divide the branch which 1s joiming at that pomnt On
occasions, when passing the stripper, 1t may enter a deep vemn through a large
communicating branch  In thss case, needless to say, the stripper will not appear

2

FiG 139 —The compressor being applied to the medial side of the thigh after withdrawal
of the stnipper Firm pressure must be maintained for five minutes

m the saphenous vein at the thigh incision No damage 1s done 1f this occurs,
but the operator must be well on his guard to use no force in passing this instru-
ment under such circumstances or he may not only cause damage to the valves
of the deep vein, but might be sufficiently unfortunate as to perforate 1t In a
personal communication from Mr O’Malley I am told of a most unpleasant
experience he underwent The stripper entered the deep vein in the thigh passing
high 1nto the femoral vein In this position 1t could not be withdrawn. It was
necessary to release the stripper by exposing the external ihac vein, where it was
found to have been trapped in a small tributary above the inguinal higament
Rough handling would have caused serious damage to the ihac vein  This 1s the
only nstance I can recall in which the small head of the stripper has been caught
The moral is ssmple Should a similar misfortune occur—do not use force.
Expose the upper end of the stripper and then free 1t from above

The operator must remember when extracting the vein that rapidity 1s not
necessary; 1n fact 1t 1s a disadvantage, since the vessels which join the saphenous
ven should be stretched like elastic so that when they have become attenuated
they will break and retract, thereby mmimizing haemorrhage Surgeons who are
also fishermen will find no difficulty in the extraction of the ven  As 1n playmg a
fish, the line 1s kept taut. No jerks are allowed and steady tension 1s exerted As
soon as the vemn has been stripped out of the top wound firm pressure should be
given with the fiat of the hand to the mside of the thigh

A refinement which I have found to be invaluable over the past few years lies
in the use of the “ compressor ”* (Fig 139) at this stage This plastic rectangle
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Ths hmb has been stnpped from ankle to groin In the presence
of both ulceration and induration. It will be noted that the
limb is now free from oedema and the ulcer Is healed  Tho skin

covering ts poor however and wll in due course be improved
by skin grafting.
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can be held firmly to the thigh with one hand along the trach of the avulsed vein
Fire minutes of firm pressure will prevent haemorrhage and subsequent hacmatomas
and bruising. This method 1s far better than bandaging, and used 1n many

PN

Fia 140 —It is always wise to check the length and continuity of the sinpped vein
The position of any breaks In the vein can be scen and appropriate steps taken if necessary
Note the use of the compressor at this stage of the operation.

hundreds of patients has been of the utmost help  After five minutes compression
the open ends of the avulsed tnbutaries will have sealed off and no further bleeding
will occur  If the imb has been fully elevated and careful surgical techmque has
been used the whole operation may often be completed wathout the loss of more

Frs 141 —Completed operation. Note placing of incisons.

than a few drops of blood Even so the compressor 1s of advantage even 1f only
from the cosmetic angle to prevent bruising

A further small point 1n the control of haemorrhage 1s for the assistant to suture
the ankle incision as soon as the stripper head passes under the skin ~ Thus single

sutch takes but & moment and makes the ankle area  clean
10
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Haemorrhage 1s surprisingly shght, provided the high Trendelenburg position
has been used and the extraction has been carried out with care It now only
remains to bandage the lower leg firmly from toe to knee and to leave the patient
1n the tilted-up position for about five minutes .

I have explained the stripping of the mam trunk of the internal saphenous vein
as simply as I can  This 1s usually the easiest part of the operative procedure In

et L L T TP

Fic 143 —** Cocking”
of the stripper head

I . ] . e

FiG 142 —An mternal saphenous vern which has been stripped
by the “ concertina > method from ankle to groin

many patients this stripping through two small incisions 1s all that 1s required In
others, however, further incisions are required It 1s my custom, after clamping
the top end of the vein to the stripper wire, to note the branches joining the main
trunk, which can now be felt with ease once the stripper wire 1s within 1t The
jomning branches have all been marked with ik prior to operation, and if it 15
felt that any of them are too large to break off when the stripper head 1s pulled
through, they must be divided locally prior to pulling Failure to do this will
cause the stripper head to “cock” (see Fig 143) Once the head 1s 1n this
position the worst can happen In other words, the mam trunk can well be spht
and shredded all the way to 1ts termination  This will not only cause haemorrhage,
but may make 1t very difficult to remove the shredded pieces, which as a rule can
only be avulsed by using the Mayo extraluminar stripper (Fig 128) All this can
be avoided by a careful resection and, 1f necessary, a local stripping with a small-
headed stripper of the branches joining the mamn trunk Experlen?f, only will tell
the surgeon which of these joining radicles will not “ pull through Somctimes
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when making the steady slow and firm pull to the stripper wire 8 change 1n
resistance will tell you that the main trunk of the vein has started to shred  Again
if you watch the dimples in the skin 1n the neighbourhood of the stripper head it
can sometimes be seen that this annoyance has occurred. The great thing is to
take time over the extraction of the N
mamn trunk and not to pull 1t out ‘
untd all /arge joinng branches have
been completely resected  The joiung
branch just below the knee 13 the worst
culpnt.

Once the mamn trunk has been ’
avulsed the time has come to deal with

Frg 144 —Exposure of incompetent com-
municating vein. (By cowrtesy of Dr G H
Pratt and “Jowrnal of American Medical
Assoclation™ )

TR A e,
:

the “ blow-outs ” or mcompetent per
forating veins It 1s noted dunng the
withdrawal of the stnpper which veins
have been dealt with while others will
be connected with branches at a distance
from the main trunk  These latter need
excision through small cuts made 1n the _]
direction of “ Langer’s lines” Fig 144 ~ - -
shows the typical appearance of such a “ blow-out Note the T shape formed
by the junction of the perforator with the superficial vein  With practice the
wcision for their removal becomes smaller

ot

Immediate after-care

There is considerable divergence of views as to the after-care of the patients
who have been submutted to this form of operation. In many clinics the Limb 18
firmly bandaged from toe to gron after operation and, 1n addition to this, pads
of Gamgee tissue are held 1n place by strapping along the course of the vein  In
my opinion this 13 unnecessary and serves to immobilize the hmb and so increase
the dangers of deep vein thromboss  However 1t would appear to be admissible,
1n the rare case of haemorrhage to bandage the limb in this manner for the first
few hours after operation,

T adopt the following routine for the majonty of patients

(1) The foot of the bed rmust be raised 12 inches on blocks for the first 12 hours
after operation

(2) Ankle and knee movements should be encouraged as soon as the patient
1 well round from the anaesthetic. These should be gentle and should merely
cause a contraction of the muscles

(3) Eight hours after operation the patient sh
legs over the side of the l:'e}:ﬂe patient should be encouraged to swing hus

(4) Codemne and aspirin are usually all
there I rorprisngly Httfe ey y all that are required for discomfort, since
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(5) The day after operation short walks every 2 or 3 hours with
relaxed are necessary

(6) Discharge from the hospital occurs on the second, third or
according to conditions

(7) Stitches are removed on the seventh or eighth day, at which tu
are seldom required

(8) Bruising of the leg in the course of the extracted vein may
be extensive, but this causes but hittle discomfort to the patient and d
a week or so

The less immobility 1n the early stages and the more the patient is
to relax the leg muscles when walking, the less discomfort will be ¢
Pain 1s essentially a cramp and can be avoided by this relaxation advi

The week after the stitches have been removed the patient should
the instructions of the surgeon, and I give below the list which I
patients after removing their stitches

Post-operatwe instructions

Now that your stitches have been removed you are well on the way
However, you must still be careful  There are certain rules which all patie
undergone this operation are wise to observe

Your wounds have been covered with plastic skin, and this allows yo
bath within three days’ time Do not rub the wounds, but if any of them
way cover them with Elastoplast dressing strips  When applymg these di
them on loosely so that the air can get underneath Do not be alarmed if a
stitch works 1ts way through at a later date  Every now and then one of the
sutures does come through It does no harm, but do not try to pull it ¢

You will want to know how much exercise you can take, and the best ¢
give you Is to imagine, if you can, that you are 70 years of age for the next
In other words, potter about You will not sit 1n a chair indefinitely, o
Just potter about the house, do your shopping or a small amount of busi
an hour’s exercise, followed by an hour’s rest, is the ideal  After a week,
able to increase your activities

You will be more comfortable if you apply the crépe bandage from t
anyhow for the next few days This bandage should be put on first t
morning and removed at nmight

If you happen to observe a few red patches on the leg or suffer some ter
not worry, since this only means that a few of the vemns which have not bet
with the stripping are gradually withering away

You cannot expect to get the full benefit of your operation for a fe
Furthermore, remember that I have removed all the varicose vemns from yc
1s possible, but I cannot guarantee that new ones will not form 1n the future
happens with a certain number of patients, but 1t 1s only fair to warn you
For this reason an annual check-up s essential and you must rememt
anniversary of your operation, to get into touch with me and make quite
see you By doing this you may avoid further surgical treatment

In addition to these few points, always remember to sit when you arc a
stand as Iittle as posstble Remember that exercise benefits the Iimb Asa
gomng up and downstairs contracts the muscles of the calf and drives the bl
Iimb

Finally, I repeat once again, please do not forget your annual check-up
leg, and I must depend on your memory
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Late after-care

It 15 not always possible to remove 2all the branches with a single stnpping
Patients should attend a few weeks after operation, when smaller radicles which
have been mussed may be injected  Larger branches are better excised under
local anaesthesia. It 1s wise to wait 8 few weeks before doing this, mince these
branches may disappear spontaneously

Advantages of this form of stripping operation

1 feel at present that this 1s the best method of stripping varices  The tnstru
ments are simple and the technique 18 quickly acquired. Haemorrhage 1s usually
shght and with practice the stripping may be made a very complete performance

ALTERNATIVE METHODS QF STRIPPING

Stripping from above downwards
Many surgeons have described a techmque advocating the stripping of the
internal saphenous vein from the groin wound downwards to the calf I feel that
thus method although sometimes easier
to practise, has the disadvantage of
being more frequently associated with INCISION 1
haemorrhage and haematomas If the
process of avulsion 18 from ankle to
gromn the mdicles which join the main
trunk from below upwards in the hmb
can be more casily extracted and be
caused to attenuate and retract. Even
though the extraction or stapping of the
vean may be more difficult from below
upwards 1t 1s still the method of choice.

Fra 145 —Stripping the internal sapher
out veln from above downwards with a
malleable silver wire stripper  This pieco-
meal method of vein stipping is practised by
some surgeons and 1 described In the text.
The Myers stripper may also be used

As an example of the controversy
over this point it 15 1nteresting to read
what Webb (1951) has to tell us on the
subject.  He discusses a modification
of the Myers type of stripper  Finding
that the saphenous ven tended to
break when being stripped from below
he made this stnpper with detachable
beads o that the wire might be 1nserted
from the ankle wound and then, after 1
screwing the stripper head 1n place the vern could be stripped 1n the retrograde
direction.  He clamms this to be more satisfactory mince the upper end of the
saphenous vein 1s of larger calibre than the lower and wnvagination and subsequent
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breaking of the vein were thus avoided I still feel, however, that the advantages
of stripping from below are all-important and that, provided a large enough head
15 used on the stripper, the difficulties discussed by these authors should not arse
When discussing the stripping of varices in the presence of ulceration, it will be
found that 1n certain cases stripping from above down to just below the knee may
be a necessary procedure i order to heal the ulcer. Once this has occurred,
stripping from the ankle to the knee can be performed at a later date through
healthy tissues  This 1s the only indication for stripping from above downwards
as far as I am concerned

Cases of difficulty

The 1ntroduction of the stripper at the ankle may occasionally present diffi-
culties  In such cases the saphenous vein should be exposed below the knee, from
which pomt 1t 1s usually possible to pass the stripper first upwards to the grom
and then downwards to the ankle The vemn can thus be stripped out 1n two peces
quite simply  Again, if the stripper sticks at any point after 1ts introduction, 1t
1s only necessary to cut down and extract each portion of the ven piecemeal
(Fig 145) The more often one performs this operation, however, the less
frequently does 1t appear necessary to make more than the two incisions, one
in the grom and one at the ankle It may be found that the silver wire stripper
1s more easy to use for the short pieces of stripping This malleable silver wire
may be bent into any shape required whilst m si7u, and 1s useful for piecemeal or
serial stripping of large tributaries

Alternative types of stripper

As previously mentioned, ingenuity has been shown in the development of
various types of strippers The simple Myers type 1s 1n one piece, but many
operators, such as Fratkin, prefer a detachable button head Luke of Montreal
uses a sumple type of stripper, and 1f he requires a larger base to the head merely
threads a tap washer down the shaft Again, Slemon of Toronto fits a piece of
Iint to the underside of the head, claiming this to be an advantage in the course
of the extraction of the vein

Cole and Holden (1950) describe a polyethylene rod vein stripper, which causes
the inversion of the veln  Agamn, Zollinger and Gilmore (1952) discuss the use of
their stripper, which has a traction cable which 1s screwed into the distal end of
the stripper head  This allows the stripper to be pulled backwards and forwards
with a sawing motion  They claim that this allows them to retrieve the stripper
in the event of the vemn rupturmg and assists them 1n the rupture of branches
This procedure appears somewhat complicated to me and I can still find no faults
with the Myers stripper after considerable use However, the method 1s mgentous
and those mterested are recommended to read the article 1n its entirety

Webb (1953) describes the use of his stripper, which differs from others u:;ls-
much as the shaft 1s made of ribbon steel mstead of wire He claims that b“i
makes 1t possible to insert the stripper more easily I have used this stripper, ;]n
do not Iike 1t nearly as much as the original simple type given to us by Mygrs o
fact, the more cases I operate upon the more simple do my mstrumcn(tis cilc:ﬁcd
With the careful technique along the hines recommended by Mycrs a]n n;g e
by myself 1t will be found that this simphicity of instruments and techniq
us the easiest method of removing the varices from the hmb
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The use of two strippers at the same time (see Fig 146)

When faced with a double saphenous vein, the use of two strippers at the same
time 1s sometimes an advantage  As a rule, the extra saphenous 1s a much enlarged
accessory vein  Under these conditions, after passing the stripper from ankle to
grom 1n the usual way, a second stripper may, with advantage, be passed upwards
along the enlarged accessory. One pull produces the double saphenous as shown

/ - N
U I RN '»

FiG 146 —Ths picture demonstrates the use of two strippers in the removal of a double
iternal saphenous vein. As explamned 1n the text, we sometimes use this method of stripping
the two main trunks at the same time

A further use of two strippers at the same time may occur as follows If the
stripper which has been 1nserted from the ankle sticks, say at knee level, a second
stripper may be passed from above to the obstructed pomnt One incision at the
point of obstruction will then allow the two strippers to be pulled up and down
from this position  The advantage 1n this method hes 1n the fact that the strippers
are more easily passed before section of the vein at the point of obstruction

Summary

(1) The intraluminar method of stripping 1s by far the most satisfactory

(2) The simplest instruments are best The advantages of the Myers stripper
are described

(3) The manoeuvre of stripping should be performed slowly  Speed does not
allow the branches to become attenuated before rupture

(4) Preliminary division of /arge joimng tributaries will prevent shredding or
rupture of the mamn trunk being stripped

(5) Empbhasis 1s laid on the prevention of haematoma formation by elevation
of the limb, immediate pressure after stripping, and firm bandaging of the lower leg

(6) The importance of early post-operative mobilization in the prevention of
deep venous thrombosis 1s stressed

SPECIAL CASES

Stripping in the presence of ulceration

The presence of ulceration 1s not a contra-indication to stripping (see Plate
V,a) Whenever possible, however, 1t 1s advisable first to get nd of the mdur:ll-
tion and oedema  This may mean prolonged supportive treatment with a possxt:) tt:
period 1 bed prior to surgery Every case has to be judged on 1ts merits. bu
provided gross sepsis 1s removed from the ulcer area there 1s no risk 1n smp,?mg
the varices above As previously mentioned, this 1s one of the occasions w lrcr:j.
after a careful high resection operation, the internal saphenous vemn may be avulse ;
from above downwards As a rule, this 1s quite easy 10 do 1n one piece to Jus
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below the knee In some cases the internal saphenous vein 1s sufficiently large
below the internal malleolus on the dorsum of the foot to admut the introduction
of the stnpper which may 1n most cases be pulled through the indurated tissue
without causing any trouble At the time of stripping, the ulcer may be skin
grafted 1f 1t 15 thought to be necessary It should be noted that the late results of a
combined form of strpping, skin grafting and careful elastic compression are still
dependent to some extent on the future activities of the patient. In cases of
ulceration which are healed by these measures the patient will have to be careful
regarding the length of time he stands and he may have to change his occupation
Agamn he will have to be careful as far as foot hygiene 15 concerned and when neces
sary continue with elastic support for his leg

1 repeat that 1t is far better to get the patient, as well as the leg fit for surgery
before stripping  Most of these patients require weight reduction and duning that
period massage and compression will heal the vast majonty of ulcers and render
the tissues soft and supple and make them ready for safe stripping  The type of
patient who will not carry out these preparations for operation 1s unlikely to follow
the régime necessary after surgrcal interference It 1s surprising how many
patients who have suffered from stenching ulcers for years expect the limb to be
put night within a few days However the majonty 1f the whole situation 1s
explained to them carefully wall eventually co-operate and give us the opportumity
of offering to them  safe surgery ™

The patient with bilateral varices

Generally speeking 1t 1s better to attend to cach leg scparately The safety
of any operation such as strpping 15 dependent on the early ambulation of the
patient and if both legs are operated on at the same tme many patients may find
difficulty in wallung 1n the early stages of their convalescence However every
case must be considered on its ments and there are occasions when the stripping
of both legs at the same operation 1s fully justified. Such treatment however
should essentially be reserved for the younger and more active type of patient
whose operation 15 not going to be of too lengthy a nature  As explamned else
where teamwotk 1n this operation has altered our views considerably particularly
regarding the bilateral operation A highly competent assistant can cut down the
time the patient 1s on the table very considerably The two operators do not try
0 operate on a leg each at the same time since this leads to confusion The
assistant can always be sewing up wounds whilst the surgeon 1s carrying on the
operation elsewhere with the help of the theatre sister  There 1s no doubt that
those of us who confine our surgery entirely to varices are able to develop a team
conmisting of assistant, theatre sister and anaesthetist who working with each other
all the ime, can cover more ground than was ever before thought possible  How
ever for the general surgeon who 13 only dealing with varices occasionally one leg
at @ time 18 the safest advice  These points are discussed under  Planming the
Operation  on pages 112-116 and each patient presents & different problem I
both limbs are the seat of mcompetence of both the internal and external saphenous
vems and if n addition we are faced with multiple ncompetent communicating
veins and perforators 1t 1s not wise to attempt to deal with the whole situation at

one operation. Judgment and expertence are required 1n the advance planming
of such an operation
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Surgical treatment in the presence of superficial thrombophlebitis

Acute superficial phlebitis should, whenever possible, be treated by an immediate
high resection of the internal saphenous vein  This will cause a subsidence of
the condition usually within 48 hours This surgical emergency cannot be per-
formed if the top inch or two of the main trunk of the internal saphenous vein has
become thrombosed For this reason early attention 1s essential The surgical
treatment should be given in combination with antibiotics ~ At a later date, when
the inflammation has subsided, the varices may be stripped from below by the
method described on pages 140-147

I have had no experience of stripping varices 1n the presence of acute super-
fictal thrombophlebitis, although there are some who advocate this procedure
It would be wrong to criticize a technique about which one 1s 1gnorant, but per-
formance of this operation at such a time must surely add to the risks

I note that Myers 1s prepared to strip limbs three to four days after the superficial
thrombophlebitis has subsided Again, I do not agree with this method, since
the high resection operation performed, often under local anaesthetic, makes the
patient safe and allows the phlebitis to settle down I then prefer to wait several
months before passing the stripper  In fact, one may be able to wait several years,
since Nature has improved the condition of the varices so thoroughly by means of
thrombosis that a recurrence of incompetency may be delayed for many years, and
this obviously 1s to the advantage of the patient 1f we can delay the strip until the
time when 1t 1s essential

Vulval varices

Vulval varices may occur during pregnancy and require no treatment beyond
soothing apphications for the pruritus which so often accompanies them  These
varicosities may also be collateral veins which have developed as a result of a
prior thrombosis of the ilio-femoral vetn  Again treatment 1s not needed unless
made essential either by haemorrhage, pruritus or the very large size of the
varices Rest 1n bed and the application of a firm pad 1s then all that 1s usually
necessary Sclerosant treatment 1s difficult to give, frequently painful and 1s
certainly not lasting 1n 1ts results. It 1s only fair to state, however, that this 1s
only my own view and 1s not agreed upon by some surgeons As an example,
Solomons (1950) 1s a firm advocate of the injection treatment of these paticnts
and, 1n a large series, claims that there 1s a rapid relief of symptoms after sclerosant
treatment He states that he had never encountered any sloughing or cellulitis
in one series of 74 cases It 1s only reasonable to show both sides of the picture,
but I still mamtamn that the close proximity of the internal and external pudendal
veins to the femoral vein, and the fact that valves are lacking 1n these veins, adds
a further risk 1n the use of sclerosants Again, the vulva 1s a difficult arca to
stershize and the mucous covering of these vulval veins may well break down after
sclerosis and cause sloughing  However, 1t 1s of great interest to read Solomonscs
article and st 1s recommended to those who would like to follow his technmqu
Dodd and Payling Wright (1959) advocate extensive surgery during pfcg:‘é':j"fg’
up to the end of the seventh month 1n all scverc cases which have nc;%(r)cn:“cms
other measures They published the resuits of the surgical treatment 19 Ign -
After a high resection of the internal saphenous vein, they open tl;c otr(z)n;: o t‘hc
and inspect the femoral ven, especially 1ts medial aspect, 1 order gi
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deep external pudic vein  After this the upper flap of the wound is reflected n
order to expose the external oblique muscle and the external abdominal nng
They then sphit the external oblique aponcuross from the apex of the external
rng to beyond the internal ring  In their own words they  then reflect the two
keaves of the external oblique generously The varices are then dissected out

|

Fia 147 —Varrcosc veins of the vulva  Sck t is d inting tn

theso cases which are frequently relieved by !gation of the superficial external pudic
vein in the courss of & high resection operation on the internal saphenous vein

Good results are claimed by this surgical approach but in a very long experience
I have never had to advise such treatment and still feel that 1t 1s better to wait
until after parturttion before considenng surgery  As a rule at this time 1t will
be found to be quite unnecessary

Varlces assoctated with pregnancy

The treatment of varicose veins during pregnancy 1s a most controversial
subject, but 1t is one on which 1 have made up my mind and that 15 that the
majorrty should be given the benefit of conservative treatment only To gquote
bat one of the many opposite opinions however we have but to read what Dodd
(1949) advises. As a result of twenty operations, he advocates that patients up
to the seventh month of pregnancy should be submutted to operation if found to
be suffering from severe vances. Care 18 recommended 1n the choice of non
toxic sclerosants and the results of operation were all satisfactory  Again 1n 1956
he advises surgical treatment staing  If the mother 1s fit and the pregnancy
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between the third and sixth months, full sapheno-femoral ligation and stripping 1s
the best ”

I am unable to agree with this advice Varices, as previously stated, usually
subside 1n a most remarkable manner after parturition. The trials of a pregnant
woman should not be increased, nor should the risks of avoidable abortion In
my view there are certain exceptions which may call for operation during the
early months of pregnancy and they may be summarized as follows

(1) A past history of repeated attacks of superficial thrombophlebitis

(2) The presence of superficial thrombophlebitis

(3) A pre-ulcerative condition of the lower leg which fails to respond to sup-
portive compression treatment

At about the same time 1n the United States of America we find Hamilton
et al (1949) supporting the same views as does Dodd They felt that the post-
partum thrombophlebitis risks were reduced by active measures directed towards
the varices during pregnancy Agamn, I do not agree

In spite of these writings I feel that conservatism 1s preferable It 1s of interest
to note that Ambroise Paré was of the same opinionn 1579  Mendelsohn (1951),
1n an excellent article, summarizes the varied present-day attitudes towards this
subject and gives a comprehensive review of the recent hiterature

EXTERNAL SAPHENOUS VEIN STRIPPING AND AFTERCARE*

The surgery of the external saphenous vein 1s, 1n the main, stmilar to that of the
internal saphenous vein, in other words, a high resection of the main channel in
combination with stripping  The difference 1n technique 1s quite definite, however

It 1s easier and better to pass the stripper from the ankle before performing the
high resection, this being the opposite to the procedure with the internal saphenous
vein

My reasons for strongly advocating this approach are as follows It 1s
admutted that only half the external saphenous veins joimn the popliteal ven n the
popliteal fossa The remainder may end anywhere 1n the leg, some mid-calf
and some 1in mid-thigh

For this reason the stripper passed from the ankle will act as a rehiable guide
to the path of the external saphenous vein  If the stripper wire 1s difficult to feel
behind the knee where it becomes subfascial, flex the imb and 1t will become
obvious

I have found that over the years the surgery of the external saphenous vein 15
more apt to lead to recurrences than 1s that of its brother, the internal saphenous
vein This 1s due to the varied termination of this vein, and to the most variable
connexions both with the internal saphenous vein and the perfo‘rators However,
if the external saphenous vein 1s stripped 1n conjunction with the internal saphenous
vein, and 1ts termination 1s sought with care, prognosis as far as recurrence IS

concerned 1s, In any case, moderate

n s no way

ratio
*+ Owing to the varied termination of the external saphenous vemn, 1his ope dn g S8

standard Reference to the various anatomical endings of this vc;_n demonstrate
makes this point clear  Termunation of this vein is deep to the deep fascia
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Carroll (1949) states that 1n a series of 515 operations only 10 per cent of the
patients showed incompetence of the external saphenous vein  This statement
has found 1ts way into many wnitings I am now quute satisfied however that a
far larger number of external saphenous veins are mvolved 1n varicose limbs than
this figure suggests Careful examination makes me realize that the number 1n

Fro 148 —The nght leg shows severe varkose involvement of the external saphenous
:d.u_ The Internal saphenous vein appears to be healthy  The left keg is the seat of
athictic velms ™ It has been noted by the author that involvernent of the extermal
saphenous vein is more common 1n the male than in the femnle.

my clinics 15 nearer 50 per cent I agree that sometimes the external saphenous
vein becomes less obvious after the internal saphenous vein has been resected this
being due to the communication between the two systems  Evenso | am stripping
far more external saphenous vens at the ime of dealing with the internal saphenous
vems T would ask the reader to make quite certain before operation that the
external saphenous vein be carefully examuned with the Anee bent 1 think he will
then find that he will be stripping far more of these short saphenous veins
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The position of the patient 1s important  He should be lying on his face with
ankles extending over the end of the table  This relaxed position of the ankle joint
1s important to help the surgeon to expose the external saphenous vein jusf external
to the outer border of the tendo achillis The vemn 1s easily exposed with a vertical
mnciston, and 1ts relationship to the nerve 1s shown 1n Fig 175

A vertical incision can be extended erther upwards, or more often, downwards
in order to deal with joming branches, and with the allamportant blow-outs so

Fic 149 —A venous pattern of common interest The left leg shows mz\'ssw(cl
involvement of the internal saphenous vein  The right leg shows a scverely vanco?{ﬂ
external saphenous vein 1n which the main trunk has been deflected to behind the mnrer
malleolus This 1s not an uncommon finding but must be noted before stripping

als so
commonly found just below the external malleolus ~ Also, this ncision hea

ch better than does a transverse cut
™ }gavmg exposed the vein, the routine of passing the stripper mt? 1l1cFllursncln3 ;ﬁ
exactly stmilar to that described for the internal saphecnous vein };Wno- !c;)phtc:\i
134) The stripper passes 1n most cascs with casc to the sap ch naglc e
junction, but as previously explamed, the external saphenous vein 15“_1 e
termmation, and may fimsh either above or below this point
difficult to feel, flexing the knee will make 1t obvious
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Fra 150 —Positron of patient on operating table for external saphenous stripping.
Note that the feet shoukd extend beyond the end of the table

Fo 151 —Method of towelling tho limb far stripping the external saphenous vein
The whole area of tho popliteal foasa must be exposed.
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Various incisions can be made behind the knee—vertical, transverse or
“inverted thyroid ”* types (Figs 152, 153) 1 feel that the vertical mncision should
never be made Bad healing 1s common and contracture may occur The 1deal ex-
posure 1s obtained through the ““ inverted thyroid ” incision  After making this
the vein with the wire 11 siru will be felt deep to the fascia, and needs exposure with
sharp dissection  To pick the vein up with the wire m sity a parr of tissue forceps
1s the most satisfactory instrument, since 1t will encircle the wire At this stage,

Lefr—

Fic 152 —Photograph
marked to show the usual in-
cisions used when stripping
the external saphenous vemn
The lower vertical 1ncision lies
£1n lateral to the outer edge or
the tendo achillis  The upper
mncision 1s of the ‘“ inverted
thyroid ™ type favoured by the
author

Right—
Fic 153 —Alternative
incisions  for stripping  the
external saphenous vein  We
never use the vertical incision
since the healing of the scaris
never good A transverse in-
cision which 1s used by some
surgeons does not, In our
opmion, give the same ex-
cellent exposure as does the
“nverted thyroid ”’ incision,
as shown i Fig 152

the stripper 1s withdrawn for an inch and the vein clamped and divided  After
this, the procedure 1s similar to the high resection of the internal saphcno“us vein
In other words, the stripper wire 1s drawn upwards and clamped with the rublbcr
clamp ” (see Fig 135), the head being then tied to the lower end of the vein which 1s
then divided The stripping procedure 1s the same as for the internal saphcnou?
vein, and here again the compressor 1s of the greatest value ) During U“llS }'lnchc:l
compression, the upper end 1s gently pecled upwards usinga “ Lahey swab L
jomning branches are resected, and the stump of the external saphcnousl\urc!
firmly tied close to 1ts junction A transfixing suture 1s used for add:ctixona s‘: tc)(/]
The top wound 1s closed with a few sutures to the dc.:cp fascia an l'n\[c:c:lulr:ds
mattress suturing to the skin I prefer to use Whitehead’s varmsh for tlu, \ ounds
before turning the patient over, in the cvent of further opcration to the ! .
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saphenous vein I prefer this well tnied varnish to all the plastic sprays which are
now on the market.

Descriptive writing of an operation 1s never satisfactory  The reader mu t
“se¢ it done ™ and failing that, study all the diagrams at the end of this chapter
Never look upon the operation as being of a mmor character  There 15 more
responsibility 1n operating in cold blood on a non lethal condition than 1n
doing a much larger operation ona  bad risk  such as advanced cancer

At the end of this chapter on surgery of the communicaung veins [ append a
senes of diagrams which may be looked upon as a  strip cartoon These
drawings are to help the student and house surgeon and ncedless to say are too
clementary for the expenienced surgeon who may omut reading pages 171-182

THE SURGERY OF THE INCOMPETENT COMMUNICATING VEINS

In the chapter on anatomy (Chapter 3) we have suggested that the term
“communicaung veins  should be used when referning to the direct commum
cations between the main trunks of the superfictal system with the deep veins 1
prefer to use the term * perforators  when the

commurucation ts between branches of the super r h
ficual system with the veins which are deep tothe
muscles. ' t
When stnpping the internal saphenous vein,
the main communicators such as those that occur ! {
Fx. 134 —Marking of perforating veins pre-operatively '

n Hunter s canal and just below the hnee are
usaally dealt with by this procedure and require
00 local removal Al perforators and com
mumcating veins not in direct association with
the main trunks are not dealt with by strpping,
a1d need to e excised separately
The mam posttions of the perforators are depicted in Fig 49 and when the
petient s legs are being marked prior to operation careful paipation will demon
#trate the small holes 1n the deep fascia through which these perforators emerge
are marked with circles as in Fig 154 and a good time for excising them 1s
dunag that period after the stnpping when pressure 15 betng kept on the thigh for
5 mmutes pror to suturing the wounds
ve operations are advised by Linton (1949) and Cockett (1956) for
dealmg with these perforating veins Linton s ongmal sub-fascial operation 5
advocated by Cockett, and those interested should read hus articles on the subject
It 15 to Robert Linton of Boston that we are indebted for the original thought
has the sub-fascial operation on deep communicating veins  His proneer work
whmone much to elucidate the important role which the perforating veins play
drseased, in the production of the post thrombotic syndrome
whér;n(th Britain the operation has been taken up enthusiastically by Cockett,
made 1t the subject of several thoughtful and descriptive papers
my;:‘n'l have said frequently 1n the past I do not use this operative approach
a It 1nvolves a radical anntomical dissection which becomes unnecessary
%00n 23 the limb has been made slim  Once this state has been attamed by
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energetic physiotherapy and properly applied elastic compression
extra-fascial hgation of individual perforators 1s all that 1s required
simply performed through small incisions and requires no prolonged
for the patient

In our hands, the results of this stmple procedure are Just as g
obtained by the massive sub-fascial operation, which may mcapacxt;'{t
for months and lay him open to risks which can be avoided by our 1
vative approach

Judging from recent writings 1t 1s interesting to note that the
thusiasm for Linton’s operation 1n this country, following the work
would appear to be pass
more conservative appro:
have advocated 1s being a¢

{ widely

I repeat, that after 37
devoted to the varicose {
yet to meet the indurated
after bemg efficiently

Fic 155 —A typical “blow
ing the sites for resection (B
Dr G H Pratt and Journal «
Medical Association )

physiotherapy and compr

ment, cannot be dealt w

minor procedures which
discuss later

In my opinion 1t 1s ne¢

cut into indurated tissuc

., compression with the rig

bandages, together with

massage will normally get a mb 1nto a safe condition for surgery Sm
made carefully 1n Langer’s lines directly over the blow-out can, 1f ne
performed under local anaesthesia, and do not nterfere with ambulat

Fig 155 represents a type of blow-out  Here 1t will be seen that the
forms a T-junction with the superficial vein, and above the T the vemn |
to form that which we refer to colloquially as a * blow-out™  Resec
three vemns forming the T, and 1f necessary, a suturc to the hole n the
I find to be necessary

When dealing with blow-outs around the mternal malleolus, a sr
incision behind the tibia normally allows for the removal of the blow-
arca This incision can 1n some cases be extended upwards if many blc
present, but here agamn 1t 1s often better to make two or threc smal
Hence the importance of careful marking of the exact position of cac
prior to operation

All surgical treatment should be carried out w
burg posttion, since if onc of these blow-outs 1s accident

| ¥ o]

ith the patient in the
ally ruptured, ha
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considernble A firm compression should be given after suture by
r1;1.-1::11‘:‘:(% Br;slm pads ﬁrmlg;lﬂ'cld 1n position by means of Elastoplast  Under no
arcumstances must 2 haematoma be allowed 1o occur
1 know that this conservative approach to the handling of blow-outs does not
find favour with some surgeons at the moment since they prefer radical measures
I can but repeat that after very many years experience I find the results to be better
with certanly less trouble to the patient if this method 1s adopted ~ Already at
the time of wnting 1 find that certain surgeons who were enthusiastic regarding the
Linton type of operation (Fig. 156) are reverting to the more simple measures
which I have described In other words perforators can be dealt with by an

F1o 156 —Linton s operation. The ligation of multiple incompetent communicating
(anterior group)

extra fascial approach and the masstve sub-fascial operation should at any rate
only be reserved for the very exceptional case which 1 have yet to mest. [ hope
the reader will take note of this and always pemsist with physiotherapy until his
operative field 1s soft, aseptic and free from oedema.

For those interested 1n the sub-fascial operation 1 append oniginal pictures of
the Linton Cockett techmque in Chapter 17 These pictures should be self ex
planatory  Further details can be obtaned by reading Cockett s excellent article

It is I think, a measure of Robert Linton s great generosity that he should
allow me to reproduce his original drawings n this book even though he 1s fully
aware of my disagreement with the sub-fascial operation. [ am deeply grateful to
hum for the honour which he has done me
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The complications of stripping

The complications of the high resection operation have already been discussed
but there are some which are peculiar to stripping ’

Haemorrhage

Haemorrhage may occur, but 1t 1s easy to control by elevating the limb and
applying pressure It 1s unwise to bandage the limb above the knee for any length
of time, since by so doing the limb 1s immobilized, thus adding to the risks of deep
vemn thrombosis Temporary thigh bandaging may be necessary for an hour
however ~ With careful technique bleeding can be kept to the VEry minimum n;
the operation of stripping  In other words, we operate on limbs which have been
completely emptied by the high Trendelenburg position We strip the vein very
slowly so as to attenuate the branches and minimize haemorrhage Furthermore,
we use the plastic compressor (see Fig 111) for at least five minutes to the thigh
area, after the extraction of the vein It 1s possible in the majonty of cases to
operate and find that only one swab has been used throughout the entire operation

Sepsis

This should be a rare complication, but having regard to the fact that the
tissues are subjected to trauma, antibiotics are used as a routine for the first
two or three days 1n all cases showing ulceration or a septic operating field

Deep vein thrombosis

The misks of this condition are less than when large doses of sclerosants are
used It does occur, however, and as an example, 1n a personal communication
(1959) Warren of West Roxbury states that in the course of 300 stripping opera-
tions there was but one case of deep vein thrombosis, which settled down under
treatment Recently I had a case of severe deep vein thrombosis after stripping,
but 1t was found that this patient had been completely immobile for four days after
operation Subject to there being rehiable teamwork over these operations and
the after-care being carefully supervised, deep vein thrombosis 1s a ranty

The condition which may be mistaken for deep vein thrombosis may occur n
the convalescent period after stripping  In other words, we may have a reactionary
oedema whilst the patient has a normal pulse and temperature, and no other signs
of deep vein thrombosis This oedema 1s usually due to the patient walking too
much shortly after operation, or alternatively, to walking with the bandages not
sufficiently firmly applied  The treatment of these patients consists in using the
dry elastic bandage and limiting the amount of exercise, which should be confined.
for a few days, to active movements in bed  Tenderness 1n the calf on pressurc 15
a sign which may well be misleading since 1t will be found that deep pressure, cven
in the normal leg, can be quite unpleasant True calf tenderness as 1t occurs in
deep vein thrombosis 1s, however, quite a pamnful episode The chart 1s thc most
reliable guide 1n separating true deep vein thrombosis from this rcactionary
ocdema, which may result erther from an overloaded decp venous system, or from
a thrombophlebitis of the vemns which have evaded stnipping The question of
deep vein thrombosis 1s considered 1n more detail in Chapter 14, but in passing st §s
interesting for us to reahze that this complication 1s no more frequent 1in operations
upon the superficial varices than in other surgical procedures
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Passage of the stripper into deep veins

It 1s not uncommon for the strpper to enter the deep veins through large
ncompetent communicating veins  For this reason force should never be used
when pushing the stripper up the saphenous vein ' When dealing with the internal
saphenous vein the commonest potnt for the stripper to enter the deep system 1s
through the mid Hunter blow-out

Incersion of the veln

If the stnpper head is too small, we may well remove the vein inside out just
as Babcock performed the operation fifty years ago  This fault can be avoided
by enlarging the stripper head by the addition of a washer 1n cases where the large
lumen of the varix warrants such a precaution

Shredding the main trunk of the saphenous reln

Lack of attention to the proper technique of stripping may cause this un
fortunate complication, which consists of the sphitting of the vein in most of its
length without its removal This 18 a most unfortunate occurrence, and 13
occasioned by the head of the stnpper  cocking ™ when 1t reaches the junction of
a large branch with the main trunk (see Fig. 143) The way to avoid this com
plicatton 18 to divide any very large branch at its yunction with the main trunk after
the stripper wire 13 1n situ Again as the stnpper head ascends in the limb if
excessive dimpling of the skin occurs and excessve pulling seems to be necessary
1t 18 at this tume that a small incision should be made over the joiming branch so as
to release the stripper head on its upward path

If the surgeon 18 unlucky enough to shred the vein 1n its entire length he can
but remove 1t by means of extra lumnar stripping, using the Mayo stripper  For

this reason 1 always carry one of these instruments in my bag, although fortunately
it is seldom 1f ever required

Summary

Recently we have found a much better method for removing the shredded
trunks of either the internal or external saphenous veins  Even though the vein
1s completely split the Myers stripper can be passed down the track of the vein 1n
its entire length the head of the stnipper being tied to the top end of the vein and
extracted 1n the usual way This very obvious method 1s less traumatic than
usmg the Mayo stnpper and we cannot understand why we did not think of this
before  To leave the shredded veins in situ not only causes post-operative pain
but also allows re-canalization to occur at a later date

Breakage of the stripper wire

Thss 1» an uncommon occurrence, but if 1t happens one has to cut down on to
the head of the stripper remove it, and do serial stripping with another instrument
Recently 1n the report of the Medical Defence Umion (1957) there was a case where
the broken strpper had been left n the patient s leg for eighteen months!
Pain

Pamn thould not occur after a carcful stripping operation provided that early
relaxed movements are made by the patent as scon as he recovers from the
anaesthetic 1 emphasize that these movements should be performed in a relaxed
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manner, otherwise cramp will occur, and nothing can be more pamful It 1s my
custom to teach the patient before operation the types of movement and exercises
to be performed i the recovery period  Another cause of post-operative pain 1
have noted 1s 1n those patients who have been immobilized after operation erther
by excessive thigh bandaging or splinting Nerther of these procedures 1s
necessary 1f our technique 1s adopted

Neuritis

It 1s not uncommon for the saphenous and sural nerves to be damaged durmng
the stripping operation  Resultant tingling sensations may occur, which usualI;'
settle down after a week or two  Small patches of anaesthesia, however, may
persist for many months, and 1t 1s necessary to reassure the patient about this.

END RESULTS OF THE SURGICAL STRIPPING OF VARICES

An accurate assessment of the end results of the stripping of varices 1s very hard
to obtamn I have had the advantage of visiting clinics 1n many parts of the
world and of observing at first hand the
results obtamned 1n them over a number
of years Owing to the varied methods
of stripping, these results are essentially
only partly accurate Before quoting
the results of others 1t 1s as well to state
that I am more satisfied by the results

FiGc 157 —The right leg, before operation,
was more severely affected than theleft  This
photograph taken 2 months after opcration
on the right leg serves to show the rapd
resolution of the oedema and the dis-
appearance of the varices The mmprove-
ment in the health of the shin and of the
subcutancous tissues follows very rapidly
after a thorough operation

I have obtained by the method I have
described than by any other I have
practised 1n the past Even so, owingto
the progressive nature of the discase it 1s
essential thatevery patient should reccive
an annual check-up, and an over-opli-
mistic prognosts should never be given

Very few follow-up 1nvestigations appear to be carried out to asscss the efficacy
of the stripping operation  No one who has personally scen the results ofstrxpp:(r:g
can have any doubt that it 1s the most cfficient opcration yct devised A p.xpcrqm)’
Lofgren, Ribisi and Myers (1958) quotes the following satisfactory compar 0
between the cffects of high ligation and retrograde imjection and the stnipping

operation
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“In a companson of the follow up results obtained n & group of 200 pateents who
underwent high ligation for varicose velns with the results obtamed in a group of 200
patients who underwent a complete-stapping operation, the fallowing observations
were made

BILATIRAL VARICOTE VERa— BoaTERAL VARICOSE VERa—
o 15:“:[ OPERATION ONE YEAR POST-OPERATIVELY
—A scvere e showing Fio 159 —The same patient
bilateral iovotvement of the internal stripping the varices. It 3'}:1 be n%r;dy?r;mﬂﬁ
saphenous veln, scars that many kocal excisnions of large branches
were performed,

1 Of 140 hmbs examined five years or more after high It were classi
gation 40
ﬁcduhnvinzexa:ﬂmtormodremlu,s'/falrmuu.nndss/poorréultx
2. Of 128 limbs examined five years or more after compkte stpping, 94 / wero

classified as ha excel
St vmi lent or good results, 6/ a3 having fair results, and none as

3 The incldence of recurrence requiring fi
g further xurpeal treatment
the limbs subjected to high ligation whereas it was zero for the hmbaw:u,bjacﬁcédrg
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complete stripping Recanalization of mjected superficial veins and the presence of
persistent perforating veins were important factors in the high recurrence rate after

high higation
These results are convincing evidence of the superiority of complete stripping over
high Iigation n the surgical treatment of varicose veins *

McPheeters (1956) writes 1n the support of the stripping operation of varices
that “ time and time alone will give the best and most conclusive answer to all
questions relative to the value of any method of treatment in the field of medicine
It 1s the checking up of our work and end results from year to year that finally
permits us to say with conviction, * this 1s the best method of treatment today’ ™

—

Fic 160 —Moderate mternal saphenous FiG 161 —The same casc threc months
varicosities with large perforating vemn after operation

We must all agree with these wise remarks of McPheeters, and reahze how \cr)r'
Iittle help the varied statistics are to us ~ Our view may vary as to the definition o
a perfect or, alternatively, bad resuit ‘

I am frequently asked to produce statistics of my own serics of stnp’pmgs\:
chiefly because I do nothing else, my Iist 1s a long onc and many paticnts hm]c nov
reached the ninth year since operation I can find no really fair way of p .;cn:lg
these results in pigeon-holes 1 will say, however, that 95 per cent arc benefite
Gross recurrence 1s to be seen m about 5 per cent  These are the ones \sclrc-
member!  Usually such recurrence 1s our own fault A double caphcno’us 1;:
been mussed. perforators have escaped our attention, or the cxternal sap ‘cnt?on
vetn has cluded stripping The more thorough we are at the onginal opera "
the better the outlooh  The collaterals and the entire superfictal venous patter

must be destroyed
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The younger the patient the worse the prognosis at least, that 1s my expenience
The varix seems most active 1n youth and the legs are usually dependent for longer
periods  Also there 18 more time 1n youth for & recurrence to appear since many
of our elderly successes die before they have established a long peniod of recovery

Since I follow the techmque of Myers 1 feel that his statistics should receive
espeaal consideration—in other words 94 per cent excellent results i1n a series of

F10 162.—(a) Severc varices associated with oederma in an elderly man of poor physique. This
paticnt was treated by means of high resection of the intermal sapbenous vein together with
local excisions and ligations of his varices (b) the end result 9 montha later 13 satgfactory
ﬁmlbeoedannhconn'ollcd. However light support by meams of stockings is advisable in

case,

2,660 patients followed up from two to five years (Myers 1957) To show how
varigble the statsstics are of patients subjected to vaned techmques of strpping,
herewith mention a few results of contemporary surgeons

Dulin (1949) describes & method of retrograde stripping downwards from the
groin usmg a silver wire stripper and in a series of cases 1n & two-year period
ending 1n 1948 claims a great improvement 1n 66 per cent, moderate 1mprovement
10 24 per cent, with poor results 1n 10 per cent.  He had no operatrve mortality
and noted that the best results were obtamed in the younger age group  Sullivan
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and Merdmger (1951) discuss their interesting comparative findings 1 a seres
of 174 cases of severe varices, of which 102 were treated by stripping and 72 by
means of multiple hgation  One year after operation 94 per cent of the stripped legs
showed either excellent or good results in comparison with 13 of those treated by
multiple higations These figures certainly support the former operation very
strongly, even though the follow-up was only over a short period

In an excellent article by Vaughn er al (1952) 150 cases of vein stripping are
discussed and after a four-year period they state that this method appears to be
the most effective up to date  The techmique employed was retrograde stripping
with a modification of the Linton stripper Linton (1949) gives us the statistics
that 1n a series of 500 patients there was no death and only one case of decp
thrombosis  His method was to use a wire stripper and to strip the veins n a
retrograde direction, making several incisions in the leg  The author has had the
opportunity of seeing some of his end results, which were most satisfactory

Zaidman, Vilanova and Pataro (1954) report that the stripping of 1,219 extrem-
ities proved safe and successful They found stripping to be an improvement on
other methods and found recurrences to be far less

Fenney (1951) discusses the results he has obtained in stripping 149
Iimbs  This series treated by stripping and ligation showed an 86 per cent excellent
or good result, with a 14 per cent fair or poor result It 1s of interest at this point
to note that with ligation and intralumnar stripping, Hodge, Grimson and
Schiebel (1945) reported a follow-up of 195 cases in which only 7 per cent were
unimproved  Bull and Hiatt (1948), using the Mayo stripper 1n 562 cases at the
Presbyterian Hospital in New York, reported one death due to embolism and a
40-month follow-up 1n 50 cases with only 3 unsatisfactory results.

I hope the reader will appreciate how misleading any statistics regarding this
condition may be [ have to restate this, owing to the number of factors which are
so often present 1n the same imb prior to operation  In other words, the statistics
under review do not state the ages of the patients, the severity of the varices.
presence or absence of incompetent communicators and perforators, the condition
of the deep veins, whether deep vein thrombosis has ever been an antecedent, the
general health of the patient, how much he stands or what his job s These are
only a few of the factors which may nfluence the results of our operations, but a
consideration of these alone should be sufficient to prove the old saying that therc
arc ** lies, damned hies. and statistics ™’

BIBLIOGRAPHY AND REFERENCES
(All references for thus Chapter are to be found at the cnd of Chapter 11)
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A DIAGRAMMATIC REPRESENTATION OF THE THREE COMMON
SURGICAL OPERATIONS ON THE VARICOSE LIMB

(A) High resection of the mnternal saphenous vein
(B)}High resection and stnipping of the external saphenous vein
(C) The excision of blow-outs
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(A) (1) High resection of the internal saphenous vem

Fig 163 —Preparation of the limb Overnight the patient has been shaved after a
warm bath, and the leg has been painted with Cetavlon solution On the operating table
the foot is painted with | 1,000 Flavine in spirit solution, and a sterile glove is applied
The limb 1s elevated and painted thoroughly with the Flavine solution  This may be done
with either swab or brush  The latter, although quicker, tends to rub the markings from
the limb unless they have been applied the night before

Fig 164 —The limbs are spread widely on a board as illustrated  The table is tilted about
5° and the Jimbs are then towelled as described on page 120

172
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Fig 165

cr AN
Fg 165 (a)

Fig 165 —Thh digram emphastres that Iifting of the tirsues once the superfical faca
hat besn Incited ks important. By this method the saphenous veln is made to fall away
from the fat and subcutansous thsue and the knife can be used until the vein Is actually
xpated to view  Tha knife thould not be dropped until the vein Is seen, otharwhe the
fat and subcutaneous tissues may be pushed over the vein and the search prolonged
This point Is emphastzed In Flg 165 (a) It should be noted that the Inciston In this
diagram s being made too kow In the majority of cases the creass of the groin will
tive the best exposure.
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Fig 166 —The self-retaining retractor Is placed in the wound and the saphenous
vein is exposed by blunt dissection with a pair of straight artery forceps The skin edges
can be ifted with the self-retaining retractor to help dissection

Fig 167 —The index finger covered with one layer of gauze i the tissues

away from the vein with a single downward

f¥

z
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Fig (68 —The maln truak s doub!y clampad and divided about an Inch below hs
termination

Fig 169 —The proximl end of the Internal saphenous veln ks then reflected upwards
in the direction of the arrow and dleaned with a Lahey swab untll the sharp lower
edge of the saphencus opening comvs into vlew During this manosuvre deep lolning
branches may come Iinto view and should be noted and clamped

Flg 170 —Gentle traction on the saphenous stump will halp to brin; the maln joining
branches Into view  These are then separately damped and resected
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Fig 171 —The saphenous stump s then ligated about a quarter of an inch from its
termination (not flush) This ligature i1s placed above most of the resected branches
For added security a transfixing suture s then applied as shown In order to avoid
pulling on the often delicate sapheno-femoral junction, a curved cutting needle 1s used

| saphenous
Fig 172 —Attention 1s now turned to the distal portion of the Interna
vein which is mobilized with the finger down to the limit of reach All jolning branches

are resected
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fig 173

180* ROTATION
OF FORCEPS

TRANSYERSE
UT INTO VEIN

Fig 174

Ay 175
(A) (i) Stripping of the internal saphenous vein
Fig 173 —The table s tited toan angle of 30 Tha Internal saphenous veln ks exposed
In front of the intarnal malleolus by a vertial incfsion and h then clamped  The forceps

tre roated as In Fig 174 The vein b then Indied bloodlessty and the stripper Inserted
xinFig 175 The stripper Is then gently interted up the leg a1 shown In Fig 173
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Fig 176 —The stripper wire has been passed
to the top clamp, where 1t has been allowed to
escape through a small incision A finger kept
behind the vein during this procedure will
prevent all bleeding A pair of forceps, whose
blades have been covered with rubber tubing,
Is then applied to the vein containing the strip-
per wire This is demonstrated in more detalil
in Fig 176 (@) The surgeon’s hands are now

freed to tie the stripper head to the vein, which
1s then divided at the ankle, the distal portion

being ligated The stripper head is eased through the lower incision by elevation of
the top end of the wound with tissue forceps At this stage the surgeon reviews the
position regarding any large joining branches, which are diagrammatically represented in
Fig 176 Some of these he may feel it wise to resect close to the main channel Failure
to do this in certain instances will cause the stripper head to “ cock™ (see Fig 177)

If
this happens he may well shred the main trunk of the vein, and have great difficulty in
its final stripping

Fig 176 (a)

i

“|nll-“Illllllhul-llllll'- g, reth
A
7, 3V

.

Fig 177 —" Cocking” of the stripper head
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Fig 178.—Tha lowsr wound has been sutured the
rubbar clump on the upper end of the valn has been
removed and the stripper ks being pulled up the limb
slowly and steadlly along the fine of the veln. The
pull st be L the direction of the vein, and the assistant & hand must tenss the skin awsy
from the ascending stripper head  In this way he will belp to artenuate joining branches.

Fig 179 —The maln trunk of the internal saphenous

A vain has bean avulsed and the plastic compressor b

applied Immediately to the thigh over the track of

the maln trunk. FArm pressure b continued for five

minutes. During this time blow-outs, If any are exchied, ramambering to rmake the

inchiions along Langer s lines.  The top wound 1s then sutured using two or threa stitches

on a curved needle for the fasch, and finally using matcress sutures for the skin. (Unen
thread size %0 [s usad throughout both for ligatures and sutures.)

Fig Iw—Indhldmlwwnd:mcov«edwhhpud:dpmhptlnphabyﬂutopun
The limb ks then firmly compresied by means of a crips bandage from tos to knee.
Any furthar prdding und suppoct s unnecsssary  The use of the COmprentor to the thigh
will have prevented any excesstve bruising In this ares.
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(B) High resection and stripping of the external saphenous vemn

Fig 181 —The position of the patient is important The table is tilted to 30°, and
the ankles are allowed to rest just over the end of the table A vertical incision is made
over the lower end of the external saphenous vein, which was marked prior to operation
This usually lies just external to the outer border of the tendo achillis

Fig (81 (a) —This figure demonstrates this lower wound The saphenous nerve, which
usually lies externally, 1s retracted, while the main trunk of the vein Is clamped Many
joining branches may have to be resected at this point In the presence of blow-outs
(ankle blow-out syndrome) the incision may be extended upwards or downwards so
that they may be dealt with
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Fig 162.—The stripper wire Is than Inserted In precissly simllar manner to that
already shown when dealing with the Internal mphenous veln. The external mphenous
veln will hava already been marked carefully before operatton Ity termination [s very
vartable (s0e Fig 58) H on gently pating the stripper lt will go no further once
tt reaches the commonast of the terminations behind the knee an  Inverted thyrold *
Inciston may be made at thhs point and the stripper wire releassd In a similar manner
to that used when dealing with the Internal saphencus vein  The stripping from this
potnt orwards ks entirely similar but It will be noted that, unlike the Internal aphenous
veln the high resectlon oparution Is left untll after the stripping
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Fig 183 —This figure shows extraction of the vein and the use of the compressor

(C) The excision of blow-outs

Fig 184 —This picture demonstrates a fairly typical blow-out  The incompetent
communicating vein has caused the superficial vein to bulge and all that Is necessary
Is to resect this T-piece Incisions are made along Langer's lines and should be adequate
to give a full exposure  The communicating vein Is resected superficially to the deep
fascia and very carefully ligated The hole in the fascia through which it travels may
have to be sutured After sewing up, compression by means of a firm bandage over
a rell of gauze will prevent haematomas and produce better healing The cxcislonéc;f
blow-outs by the sub-fascial route (Linton’s operation) is described on pages 1611



CHAPTER 9
TREATMENT BY CONSERVATIVE MEASURES

THE CONSERVATIVE treatment of tncomplicated varicose vemns 1s important  Those
patients who are not suitable for surgical treatment should not be dismissed but
should recetve careful advice as to how to control their varices The contra
indications for active treatment are given elsewhere in this manual but 1in the mamn
we reserve conservative therapy for the early cases of yaricose veins 1n young people
whose saphenous veins are still competent. Agam, those who either by age or
general health are unflt for surgical treatment can elso be helped with a hitle
common sense advice

Occupation

Obviously young people with a tendency to vancoss should avoid selecting
work which entals prolonged standing Jobs which permut active exertise
however are suitable

Pregnancy

The pregnant patient with a tendency to varices should receive firm support to
her limbs 1n the carly stages and thus should not be discarded until her condition
15 satisfactory after parturrion

Sugpon

The most commonly used support for the mild varicose patient 1s the elastic
stocking.  So frequently these stockings are ordered without due thought to the
condition of the veins or to the acsthetic angle as far as the patient 18 concerned.
Supportive stockings may be divided into the full length type most acceptable to
the female and the short stocking reachung to below the knee which we prescribe for
our male patrents  The male calf 1f well developed, will prevent the short stocking
from sagging  We are sometimes confronted however with the male patient with
poor muscular development who presents to us a considerable problem since
short stockings refuse to stay in positton  In such cases we are bound to prescribe
the full length stocking and the unfortunate sufferer perforce has to use a belt 1n
order to support them The average man finds this uncomfortable and we have
to try to avoid this whenever possible

One may find that the one way stretch type of short stocking will tend to stay
up better than the two-way stretch type Again these stockings ere made with
and without covering to the heel Generally speaking, the male sppears to be
more comfortable in the type that has no heel. Amongst the stronger stockings
which give firm compressive support 1 favour the Superlastik weave (Scholl) as
demonstrated 1n Fig 185 This type 15 seamless and 1s acceptable from the
aesthetic angle
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Fig 183 —This figure shows extraction of the vein and the use of the compressor.

(C) The excision of blow-outs

Fig 184 —This picture demonstrates a fairly typical blow-out The incompetent
communicating vein has caused the superficlal vein to bulge and all that is necessary
Is to resect this T-plece Incisions are made along Langer’s lines and should be adequate
to give a full exposure  The communicating vein is resected superficially to the deep
fascia and very carefully ligated The hole in the fascia through which it travels may
have to be sutured After sewing up, compression by means of a firm bandage ovcn;
a roll of gauze will prevent haecmatomas and produce better healing The cxcislonwc;
blow-outs by the sub-fascial route (Linton's operation) Is described on pages 161-



CHAPTER 9
TREATMENT BY CONSERVATIVE MEASURES

THE CONSERVATIVE treatment of uncomplicated vancose veins 1s important  Those
patients who are not suitable for surgical treatment should not be dismussed but
should receive careful advice as to how to control their varices The contra
indications for active treatment are given elsewhere 1n this manual but in the main
we reserve conservative therapy for the early cases of varicose veins 1n young people
whose saphenous veins are still competent. Again those who cither by age or
general heaith sre unfit for surgical treatment can also be helped with a hitle
common sense advice

Occupation

Obviowsly young people with a tendency to varicosis should avoid selecting
work which entals prolonged standing Jobs which permit active exercise
however are suitable

Pregnancy

The pregnant patient with a tendency to vances should receive firm support to
her imbs 1n the early stages and this should not be ducarded until her condition
1s satisfactory after parturrtion

Support

The most commonly used support for the mild varicose patient 1s the elastic
stocking  So frequently these stockings are ordered without due thought to the
condition of the veins or to the aesthetic angle as far as the patient is concerned.
Supportive stockings may be divided mto the full length type most acceptable to
the female and the short stocking reaching to below the knee which we prescribe for
our male patients  The male calf if well developed, will prevent the short stocking
from sagging  We are sometimes confronted however with the male patient with
poor muscular development who presents to us a considerable problem since
short stockings refuse to stay in positton  In such cases we are bound to prescribe
the full-length stocking and the unfortunate sufferer perforce has to use a belt 1n
order to support them The average man finds this uncomfortable and we have
to try to avoid this whenever possible

One may find that the one way stretch type of short stocking will tend to stay
up better than the two-way stretch type  Agamn, these stockings are made with
and without covenng to the heel  Generally speaking, the male appears to be
more comfortable i the type that bas no heel.  Amongst the stronger stockings
which give firm compressive support I favour the Superlastik weave (Scholl) as
dernonstrated 1 Fig 185 This type 1s seamless and 1s acceptable from the
aesthetic angle
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Fig 186 demonstrates the short stocking, 1n this mnstance the two-way stretch
type, but, as already pointed out, if this 1s difficult to keep up correctly the one-way
stretch type should be tried

Fig 185 Fig 186

F1G 185 —The full-length scamless two-way stretch elastic stoching  This type of
stocking 1s more sutable for women, and modern manufacture of certain types has
made them sufficiently strong not only to give support but also a degree of compression

Fic 186 —The heavy two-way stretch short stoching  This ts a type usually recom-
mended to men, and can be obtained 1n the form of coloured sochs, so that no oversoch
1s required  This 1s an improvement not only from the aesthetic point of view, but

also from that of comfort

If only a mild degree of support 1s necessary onc of the net stockings of the typc
ilustrated in Fig 187 1s useful  This type may give less support but 1s uscful, as

we have said, in mild cases and 1n the tropics
The Lastonet type of stoching may be worn without an overstoching  This

gives a splendidly cool support and 1s 1n no way unsightly
For those who need a mild degree of support or who wish to hide the blemishes
on their legs the reinforced nylon stocking. which 1s worn alonc without an over-
stoching. 1s uscful (see Fig. 188)
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From these few remarks about stockings it will be seen that 1t 13 no use just
ordening  clastic stockings The shape of the imb the degree of vancosity

the mentality of the patient, etc must all be considered before selecting the nght
form of support

P 187 —The Lastonet stocking Fxo 188 —Scholl Nylastik stockin,
This form of support is sultable for nforced nylon stockdng which can r::h; r:x
the umb which docs not require firm nylon stocking whenever moderate
compression treatment. It will be support is required.
noted [n Chapter 16 that {t roayalso be
‘wxd in copjunction with an eastic
bandage

Exercises
All excrases directed towards emptying the vemns are of val
. In particular
riding a bicycle in the air  (see Fig 189) for a f o
is the best form of movement to prgcnbc). or & % miautes mormmg and evening
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Postural drafnage
The foot of the bed may with advantage be raised at mght (see Fig 190) The
special chair or a modification (see Fig 191) should be used whenever possible

The new way of life

Under this heading the patient should be instructed to  take the weight off her
legs as frequently as possible in everything that she may be doing In other
words elevation of the imbs when sitting down (see Fig 192) never standing for
any length of time when sitting is possible using a shooting stick whenever possible
such as when playing golf or instead of standing at a football match Impress
upon the patient that she halves the
""“‘1 column of blood mn her imb when the
knees are flexed. Again if she has to
stand for prolonged periods behind a
bar or shop counter even short rests
with the legs elevated on the rung of a
stool of the type depicted 1n Fig 193

would be advantageous

~—a

I3, -~

Fi 194 —Sclf-masage with firm

Fra 193 —Special stool  The sweeplng strokes from ankle to knee
use of a stool at work whenever pos- 13 of great valoe in ocdema
sible Is obviously to the patients flold from the leg. Tho limb should
advantage, bo kept clevated during this massage

Self massage

Sweeping the blood up the legs in the manner shown in Fig. 194 15 & good habit
to develop after a bath and those who can afford 1t are well advised to combine this
with a maintenance dose of skilled massage from a physiotherapist

These various pornts in the conservative treatment of vanicose veins are readily
learned by the intelligent patient and it 15 not a bad plan to write down the main
points for her 1n the form of a prescripion  Explam to her that by keeping the
weight out of the vances not only will they benefit but she will also delay complica
tions and possibly operntion
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CHAPTER 10
TREATMENT BY SCLEROSANT INJECTIONS

IN THE last edition of this manual I discussed the controversy which had arisen over
the use of sclerosants in the treatment of varices I am deleting those pages since
cven the most ardent ** injector ™ seems to have now been converted as far as their
use gencrally 1s concerned  In the days of incomplete surgery sclerosants were
indeed good friends—in fact, we had very little else to offer to our paticnts  Now
that the surgical approach has been revolutionized by efficient stripping n con-
Junction with a careful high resection of the diseased vemn sclerosants play but a
very minor part in treatment

I have used sclerosants for 36 years and have had plenty of opportunity to study
not only therr effects but also the complications associated with them 1 have been
able to follow the results of their use over the decades and am most regretful to
have to abuse old friends However, we still can recommend their use n a very
limited field. and for this reason 1 propose to discuss the technique of mjection
detail, and furthermore, to give an extensive bibliography for those who wish to
read further

Contra-indications to the use of sclerosants

Before discussing the indications for the use of sclerosants 1 would Iike to
enumerate, first and foremost, the conditions under which, in my opinion, they
should be banned Thesc are injections

(1) Into the mncompetent trunks of erther the internal or external saphenous
vein

(2) Into any /arge branch of the saphenous system where a previous high
resection or stripping has not been performed

(3) Into large ** blow-outs  (faulty communicating veins)

(4) Into the imb which 1s the scat of deep vemn thrombosis (unicss 1t be to dry
up temporanly the superficial ** feeding ven ”” of an ulcer)

Injections under the above conditions can do no good and may well do harm
How often do we find the stripping of a imb made difficult for us by the effects
of past mjections which have caused a peri-phlebitis and * stuck ™" the vem to the
tissues 1n 1its course  Again, sclerosants used at the time of operation in the form,
of retrograde 1njection can convert a comparatively healthy hmb into onc suffering
from decp ven thrombosis with all 1its distressing sequelac T agree that therr uslc
under these conditions 1if given with great care by somecone who 1s dealing \\lldl
many himbs every week. 1s not great, but the occasional operator 1s hikely to ﬁr'))c
many cases of post-operative deep vein thrombosis occurning, a fact which can

confirmed by the many writings on the subject
In the past seven years I have used teaspoonfuls of sclerosant instead of pallons

as in the previous years  The results of therapy, nevertheless, improy cd out of all
Lnowledge  The proof of the pudding 1s indeed 1n the cating
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TREATMENT BY SCLERCSANT INJECTIONS

Indications for the use of sclerosants

1 reserve 1njection treatment for the following groups

(1) Dunng the “follow up after stnpping This isthe most frequent indication

(2) Small radicles treated for cosmetic reasons only

(3) The superficial feeder vein  leading to an ulcer

(4) Fine subcuticular branches which have ruptured or are about to rupture

(5) The cavernous haemagioma can be made smaller by means of sclerosants
Large dosage 15 usually required  The condition may be controlled m this way
and may make later surgery less difficult

Except for the above indications [ prefer surgical or conservative treatment

Fro 195 —Photograph thowing the more common sitey at which taries
nmght be found after the internal saphenous vein has been removed bymmell;ﬂpf:;_hm
uwro the veins which can be obliterated by sclerosant injections.

Injection of those branches which hare missed avulsion in the stripping operation

It will be found i the surgical chapter that we are not always sufficzentl,
fortunate to remove all the smaller branches at the time of stripping  These mny
shrivel up a few months after the operation but of they do not do o & sma?;
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CHAPTER 10
TREATMENT BY SCLEROSANT INJECTIONS

E last edition of this manual I discussed the controversy which had arisen over
;e of sclerosants in the treatment of varices I am deleting those pages since
the most ardent ““ injector ”” seems to have now been converted as far as their
enerally 1s concerned In the days of incomplete surgery sclerosants were
1 good friends—in fact, we had very little else to offer to our patients Now
he surgical approach has been revolutionized by efficient stripping n con-
on with a careful high resection of the diseased vein, sclerosants play but a
ninor part in treatment

1ave used sclerosants for 36 years and have had plenty of opportunity to study
aly their effects but also the complications associated with them I have been
o follow the results of their use over the decades and am most regretful to
to abuse old friends However, we still can recommend their use 1n a very
d field, and for this reason I propose to discuss the techmque of injection 1n
, and furthermore, to give an extensive bibliography for those who wish to
urther

ra-indications to the use of sclerosants

:fore discussing the indications for the use of sclerosants T would like to
erate, first and foremost, the conditions under which, in my opinion, they
d be banned These are injections

) Into the incompetent trunks of either the internal or external saphenous

) Into any /arge branch of the saphenous system where a previous high
1on or stripping has not been performed

) Into large “ blow-outs *’ (faulty communicating veins)

) Into the imb which 1s the seat of deep vein thrombosis (unless 1t be to dry
nporanly the superficial ¢ feeding vein ” of an ulcer)

jections under the above conditions can do no good and may well do harm
often do we find the stripping of a limb made difficult for us by the effects
st 1njections which have caused a peri-phlebitis and * stuck ” the ven to the
s In 1ts course  Again, sclerosants used at the time of operation 1n the form
rograde 1njection can convert a comparatively healthy limb 1nto onc suffering
deep vein thrombosis with all 1ts distressing sequelae I agree that their use
“these conditions, 1f given with great care by someone who 1s dealing with
limbs every week, 1s not great, but the occasional operator 1s likely to find
cases of post-operative deep vein thrombosis occurrng, a fact which can be
'med by the many writings on the subject '
the past seven years I have used teaspoonfuls of sclerosant mnstead of ga fonl?
the previous years  The results of therapy, nevertheless, improved out of a
ledge The proof of the pudding 1s indecd 1n the cating
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TREATMENT BY SCLEROSANT INJECTIONS

(2) Two stools 1f the patrent 18 recaving an injection in the sitting positon he may
sit on the end of the couch and support his feet on one stool. The other stoo! is for
lheopu'nlorwdLsofmchlbﬂghtthatwb:nmvmzﬁwmjedmnhhhmdsmna
convement kevel

(3) Good illumination, such as that given by the Anglepoise light fltted wth an
artificral-daylight bulb

(4) A supply of 2 mullilitre 5-millilitre and 10-millilitre syringes  The all-glass type
is very satsfactory

(5) Needles of varying sizes.  There are many needles on the market reputed o0
have speclal advantages for injecting varkcose vens, but there is no particular advantage
m their use. The author has a particular preference for a wide bore needle since thus
allows a quick delivery of the solutlon, and also because once It Is introduced into the
vem blood flows rapidly into it giving a definite indication that the needle 15 m the
right place Needles of finer bore may keave the operator in doubt as to whether his
tnjection will be truly intravenous

(6) Surgcal spirit and cotton wool swabs

(7) Cellophane tape which Is used for compressing the wool swab on to the skin
puncture followmng the mjection This tape Is cheap oozing of blood can bo seen
through it and allergic reactions which sometimes make themselves evident with
Elastoplast do not occur

{8) A supply of sclerosant solutions. These are described in detail later

(9) Two palrs of Spencer Wells forceps and two rubber catheters  If a tourniquet
is required the forceps are used to clip the catheter into any position for this purpose

(10) Ampoules of 1 1 000 adrenalin for use 1n posuible cases of collapse

{11) A vertical bar attached to the wall 18 & useful support for a pattent who 18

receiving an Injection in the standing posttion  This may be fitted over the stool at the
end of the couch.

Sclerosant solutions
The following are sclerosant solutions in use.
(1) Phenol, 2 per cent, 1n 30 per cent glycenn.
(2) Monoethanolamine oleate
(3) Quimine urethane (Génévrier s solution)
(4) Sotradecol (sodm salt of tetradecyl sulphate)

The ideal solution should produce & chemical mjury of the intima which is
followed by thrombosis and obliteration of the vein. It should not cause untoward
local effects such as sloughs or cramping, or untoward general chiects such as
collapse of the patient, urticaria and cinchomsm. A solution fulfilling all these
requirements has yet to be found, but the four solutions mentioned above ace
in the author s opinion nearcst to the 1deal at the present tme  We must repeat
that sclerosants are valueless when injected nto veins coutaimng blood arculating
under pressure  This 13 found 1n the presence of faulty communicating veins or
In the saphenous system when the valves aro grossly incompetent. This fact
cannot be repeated too often

Since most operators have therr own personal likes and dislikes 50 far as
sclerosant solutions are concerned it 13 proposed to discuss each of these solutions
gi;rlnihth: main indications for their particular nsage and the good and bad points
of ea
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VARICOSE VEINS

amount of sclerosant will cause them to disappear Ths 1s a very definite indica-
tion for the use of sclerosants which are invaluable in the follow-up routne after
surgical interference  After a complete stripping 1t 1s as well to wait af Jegst hwo
months before using a sclerosant  So often the few branches left will have sclerosed
and disappeared during this time

Cosmeftic reasons

Sir Heneage Ogilvie (1945) stated ““I am afraid the time has come to con-
sider seriously whether the mjection treatment of verns has any place 1n legitimate
therapy For those who would dally on the slippery slopes of cosmetic surgery
1t has 1ts attractions, for 1t 15 a cosmetic procedure and no more The mjection
of a promiment vemn will cause that vemn to disappear > Even though this state-
ment 1s made by a surgeon of international renown, we have to ask ourselves
whether 1t 1s entirely fair comment as far as the much maligned sclerosant 1s
concerned The presence of an ugly and disfiguring varix under a fine nylon
stocking can be a source of great worry to the patient Surely we are fully
justified 1n treating such cases by means of sclerosants? Intracutaneous varicose
veins of the rocket-burst, spider-burst or hair-vein types may also derive benefit
from sclerosant treatment These hair veins usually have a “ feeder vein” and
sometimes may be found to be difficult to inject, and this techmque 1s described
elsewhere

It 1s also justifiable to inject small branches which occur unassociated with
incompetence of the main trunks of the saphenous veins These veins may be
made to disappear permanently 1n some cases and for many years 1n others The
relief given to the sensitive female mind 1s considerable, and 1n the author’s opinion
1s entirely justified As previously stated, when dealing with large radicles 1t 1s
better to remove them through small incisions By so doing, our treatment 1s
more permanent and 1s certainly less painful

The “feeder vein of a varicose ulcer

Sclerosants are of use m the njection of the “ feeder vein ”* of a varicose ulcer,
even 1n the presence of a deep vein thrombosis Care must be taken not to give
an excessive dosage This type of treatment 1s sometimes of value as an aid to
the healing of an ulcer prior to operative treatment  The feeder vein to w{uch we
refer 15 1n the superficial system, and not an underlying commurnicating vein In-
jection of a blow-out may cause considerable trouble, since the sclerosant 1s
delivered directly into the deep circulation

The myjection of a small varix on the point of rupture .
The black subcutaneous small varix which has either bled 1n the past or js just
about to rupture can be sclerosed and made to disappear with a small mjection
As a rule a few drops of monoethanolamine oleate delivered by a finc ncedle at 211
distance from the varix 1s all that 1s necessary The needle should not be passe

directly through the skin nto the varx

Equipment for injection treatment
Special equipment 1s not needed for the treatment of varicose veins by 1njection,
but the following 1s a Iist of the usual requirements for the consulting room
(1) An ordinary examination couch

190



TREATMENT BY SCLEROSANT INJECTIONS

(2) Two stools if the patient is recelving an insection in the sitting position he may
sit on the end of the couch and support his feet on one stool.  The other stool 1s for
the operator and 13 of such a height that when giving the mpection his bands arc at a
convenient keve

(3) Good fllumination such as that given by the Anglepoise light fitted with an
artifiaal-daylight bulb

@) A supply of 2-millilitre, S-mullilitre and 10-mullilitre syringes. The all glass type
is very satisfactory

(5) Needles of varying sizes  There are many ncedles on the market reputed to
have specral advantapes for Injecting vancose velns, but there 13 no particular advantage
n their use. The author has a particular preference for a wide bore needle since this
allows a qusck delivery of the solution, and also because once it s introduced into the
vein blood flows rapidly into it giving 2 definite indication that the needle Is in the
right place. Needles of finer bore may leave the operator 1n doubt as to whether his
injection will be truly intravenous.

(6) Surgical spint and cotton-woo!l swabs

(7) Cellophane tape which Is used for compressing the wool swab on to the skin
puncture following the injection This tape is cheap, oozng of bloed can bo seen
through it and allergic reactions which sometimes make themselves evident with
Elastoplast do pot occur

(8) A supply of sclerosant solutions. These are described 1n detail fater

(9) Two pairs of Spencer Wells forceps and two rubber catheters.  If a tourniquet
1 required the forceps are used to clip tho catheter mto any position for this purpose

(10) Ampoules of 1 1,000 ndrenalin for use in posible cases of collapse

(11} A vertical bar attached to the wall 18 a uscful support for a patient who 1s
recelving an injection In the standing position  This may be fitted over the stool at the
end of the couch

Sclerosant solutions
The following are sclerosant solutions 1n use.
(1) Phenol, 2 per cent in 30 per cent glycerm.
(2) Monocthanolamine oleate
(3) Qunine urethane (Génévrier s solution)
(4) Sotradecol (sodium salt of tetradecyl sulphate)

The 1deal solution should produce a chemical mjury of the intima which is
followed by thrombosis and obliteration of the vein. It should not cause untoward
local effects such as sloughs or cramping, or untoward general effects such as
wﬂlpu of the patient, urticana and cinchonism. A solution fuﬁiug all these
requirements has yet to be found, but the four solutions mentioned above are,
m the author s opimion nearest to the ideal at the present ime  We must repeat
that sclerosants are valueless when injected into veins contaimng blood circulating
undl;l;pm;ur\: This 13 found mhti:rc presence of faulty communtcating vemns or
n saphenous tem when the valves are grossi:
cam;{ot be rc‘peatcd‘ly;o often §rosly meompetent.  This fact

nce most operators have their own personal likes and
sclerosant solutions are concerned it 18 proposed to discuss mchdcfts‘%ze';]{,‘go::

og th
glt_vlmxgh e man indications for their particular usage and the good and bad points
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VARICOSE VEINS

with a low degree of toxicity Having tested this substance the author feels that

the results obtained from 1t differ Iittle from those that can be expected from

monoethanolamime It has the advantage, however, of being available in 1, 3
b

and 5 per cent strengths
Effects of the injection
Immediate local effects

Few immediate local effects will be experienced when using the solutions already
described It 1s absolutely essential that the needle be sharp and kept sharp 1n the

LUV RV
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Fic 197 —Position of patient for mnjection Standing It 1s important that the
patient should have some strong support to hold as 1t 1s not uncommon for her to fecl
faint during the mjection Note that a good light from an oblique angle 1s of great
assistance  With the patient standing, a tourniquet 1s rarely necessary

manner described later, since this 1s the secret of efficient injection therapy
Ethamolin, quinine and phenol solutions hardly produce any sensation on 1njcc-
tion Hypertonic saline solution, as previously stated, 1s too painful for use with-
out a general anaesthetic, even when 1t 1s given correctly mnto the vein.

Some veins thrombose within a few munutes after injection but with others
the reaction may be held up for 3 or 4 days  The dosage should always be such
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TREATMENT BY SCLEROSANT INJECTIONS

that 1t will produce an adequate thrombosis which must not be 100 extensive or
to0 1ntense.

Mild oedema of the foot and ankle sometimes occurs after 1njection but sub-
ades within o few days and may be disregarded. Brusing of the skin may be
avorded if the valve technique  described elsewhere 18 utilized. The ducolora
tion of the skin which sometimes occurs after injection 1s most troublesome and
may be permanent.  This pigmentation can often be traced to an excessive dosage
or to a muld leakage of the soluton perivenously

Fro 198.—Ponltion of paticnt for injection  Sitting. This 1 the

most comf
hl?dnudnum]mdg{orhzom&mnmdp-m A tourniqoet unyorn:;lr::
noomlordulryr 0 have paticnt sitting on the couch, resting the fect on &

Immediate general effects
Precautions must be taken against faintin
g. Thus 1s far more hkely to ha
if the patient 13 injected 1n the standing ponition, and 1t 15 as well to ha};\: somlzg;]:
present to watch the effects of the injection  Allergic responses to the injection of
a sclerosant may be very severe and are commoner with the fatty acid agents
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The immediate njection of adrenalin 1s called for in severe cases, whereas an
oral dose of Benzedrine is useful for those cases of a lesser severity which may be
affected by headaches or a feehing of malaise

Late local effects

The veins which have * taken >’ and have become thrombosed may be felt as
hard cords beneath the skin  In the course of time these veins erther shrivel up
and become small nodules under the skin or else recanalization occurs The
statistics regarding the recurrence rate following mnjection are variable, as are
all statistics  They are of very hittle importance to us since the recurrence rate 1s
dependent upon the type of vein injected Recurrences are early and are usually
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Fic 199 —Position of patient for mjection Lying In this position the use of a
tourniquet 15 usually necessary Note the value of an adjustable lamp to provide
oblique iHlumination

s o ek e Anht e it At — . e ket

complete when veins with incompetent valves are subjected to sclerosant treatment
alone Conversely, the 1njection of small intracutaneous vemns may give per-
manently good results

The position of the patient

This depends upon whether the ** empty > or the “ full ”’ vein technique 1ds (]
be employed The advantage of giving the injection with the patient standing
1s that the vein 1s distended and easier to enter with the needle and therclore
there 1s less risk of accidentally 1njecting the solution subcutancously nstead of
into the vein  Many chinics favour this procedure but whenever practicable the
emply vein technique 1s to be preferred for the following reasons b

(1) While lying down the patient 1s less likely to suffer from acrophobia,
more relaxed and therefore less apprehensive

(2) Less solution 1s required for an empty vein because the vein walls m]cl:;?tl;g
closely 1n contact with the chemical irritant injected, and therefore less periph
1s produced by the imjection
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TREATMENT BY SCLERGSANT INJECTIONS

(3) The fld is not diluted or rendered inert by iyjection 1nto a pool of blood

(4) A smaller thrombus 1s formed ~ The rate of absorption of a large thrombus
13 slow and efficient damage to the intime is prevented, making recanalization
more likely to occur

(5) The production of a leak ulcer 15 less likely than when the vein is dis
tended with blood duning an injection

A supertor cosmetic effect 18 obtaned by inpection 1nto collapsed veins as the
discoloration and ugly indurations produced by the gross thrombus formation
retultting from the use of a strong dose into full veins are avorded  When injections
are given 1nto distended vemns the common sequelae are panful, hard, nodular
masses with considerable oedema 1n the perivenous tissues

In some cases the empty vein technique 1s difficult.  In such instances a tournt
quet 15 applied with the patient in the standing pomtion he then lies down, the
needle Is inserted the tourmiquet 1s removed, the blood 18 massaged away from
the needle until the vein 1s empty and the mnjection can then be given

The cases winch, even with the help of a tourniquet prove impossible for this
technique should be injected 1n the sitting position with the legs hanging over the
edge of the couch and the feet resting upon a stool  If ths 1s not possible, the
mjections will have to be given in the standing posiion  Whirchever position 15
adopted the main pownt 18 that the panent should be steady and comfortable
The operator should work from a convenient angle with a good view

The 1njection aims at putting the solution into the lumen of the vein and
causing 1t to remamn there sufficiently long to destroy the wntima. If the vein
is not obstructed with blood this destruction normally occurs within 60 seconds

The injection
The following routine 18 advocated
(1) The skin should be cleansed with surgical spint.

Fio 200—(a) The mananer in which the veln should be  fixed ™ bef the {njection
is given. memﬂdmnm:dn-mﬂthhhthug; Faflure to
ukethnprtauuonwﬂlrmhinthnmmﬁxiouorthewma:dunomtmadiu(b)

(2) The thumb 1s placed on the skin below the vein to be
ected and shght
downward pressure 13 exerted, thus fixin o
o o (s ed, g the position of the vemn by making the
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VARICOSE VEINS

(3) The needle 1s 1nserted through the skin and made to travel along the surface
of the ven for a short distance before entering the vein  In this way the skin
puncture 1s not opposite to the vein puncture and a valve 1s formed, preventing
the reflux of solution which might cause a leak ulcer.

(4) The needle should not be made to enter at an acute angle and the bevel of
the needle should face away from, but be almost parallel with, the vein. The

g
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FiG 201 —The position of the operator's hands during the injection s a matter of
importance It 1s necessary for him to obtamn a clear view of the syringe contents,
and also to be assured that the needle pont does not move after 1t has entered the
vern  These results may be obtamed if the operator’s ring finger and Iittle finger are
allowed to rest on the patient’s leg

needle should not be inserted through unhealthy skin, and puncture of eczematous,
indurated or pigmented areas should be avoided  The ntroduction of the nc(ci:d(ljc
into a bulge 1n a vemn where there 15 poor skin covering should also be avox’ c
This bulge may be the ** blow-out ™’ caused by an incompetent communicating \ctln

(5) During the mmjection the syringe 1s steadied with the ulnar surface gl‘ the
ring and httle fingers and, 1if comfortable, the hypothenar surface of the hand may
be rested against the patient’s leg (Fig 201
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(6) The plunger of the syringe is withdrawn slightly and enough blood aspirated
to ensure that the needle has actually entered the vein A wide bore needle
renders this procedure mimple

(7) The injection should be stopped 1f (a) a swelling occurs at the site of injec
tion (b) pain occurs, (c) excesstve pressure 18 required to produce an advance of
the plunger should the plunger stick dunng the injection gentle rotation will
cause 1t to become free, or if (d) blood does not suck back at times of testing or
1f the operator 1s at all in doubt. Failure to observe these precautions may mean
an 1njection ulcer if certain of the sclerosants alfeady discussed are being employed.

(8) When the injection 18 completed the needle should not be withdrawn for
about 10 seconds and then only if the pressure over the needle is maintained
with a spint-soaked swab If this precaution 13 followed a few leak ulcers are
avorded, particularly 1f the leg 1s raised shightly for a few minutes after treatment.

(9) A cotton wool swab 18 strapped over the puncture with a piece of Cello-
phane tape which should be left 1n position for a few hours A crépe bandage
applied to the leg after inyection is a great help when injecting larger vens in the
lower leg, as it keeps the veins empty and makes the patient comfortable

(10) On discharge the patient must be told to carry on with his normal duties
and not on any account to retire to bed.

It 15 usual to leave an interval of one week between injectrons, but discretion
should be used 1n spacing the injections having regard to the reaction of the patient,
the nature of his work and other relative factors

The Injection of veins which require a special technique
Hair veins —Haur veins are best treated by shaking up 4 mullilitre of mono-
cthanolamine oleate 1n the barrel of the syringe and njecting the froth into the
“feeder vein  which 1f 1t cannot be seen can
usually be felt through the skin underneath this
bunch of fine varices The bubbles will be seen to
traverse the venules and form an indication as to the
amount which needs to be myjected

Fio 202 —A di {c picture to0 d the
injection of verm at a distance from the ulcer of which
they are tho canse  The vens In the tmmediate vichnity of
the nloer may be referred to s feeder veins

Roller 1eins (see Fig. 90) —These veins around
the dorsum of the foot and around the ankle are
difficult to inyect, since they tend to roll about under
the skin like whipcord. Injection 1n this area 1s also
panful and neffecive  If 1t 15 necessary to remove
these vens for cosmetic reasons, excision and stripping
are the methods of choke

Varicose veins of the vulva —As previously mentioned these veins are unsuit
able for myection  Injectton 15 very difficult and does not produce good results
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The smallest error may produce cellulitis or slough  Many authorities, such a
McPheeters and Anderson (1938) and Solomons (1950), do not agree with th
view

Complications

Serious complications are few The statistics of McPheeters and Rice (1928
show that out of 53,000 cases which were treated by 1njection therapy only 7 death:
were attributed to the treatment Over a period of 5 years Edwards (1934) hac

Fic 203 —Localized pressure by means of adhestve felt strips  This procedure may
be uscful after the mmjection of a large vanix which has proved resistant to prcwoll:s
mjections The application should be made mmmediately after trecatment with the
paticntn the recumbent position  This method is also of use aftcrlgcal exciston of varices
Pressure helps the wounds to heal by filling up the ** dead space *’ under the excision

no recognized case of embolism after 20,000 injections  The author has hdtd 1:1(;
serious complications of this type over the past 36 years Such complicatio
as do occur, with the exception of pulmonary embolism, arc due to ;:rror;nlsn
technique  The following points must be stressed 1n order to avoird complicats ¢
(1) No patient should be kept 1n bed after treatment  In the lnr;:zc 90(;10: :)o
McPheeters and Rice, mentioned above, 3 out of 7 cases of death were uThc
cmbolism, and of these 3 fatalities 2 had been kept n bed after injection
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findings of most surgeons cause them to make a strong plea for ambulatory treat
ment for such cases If for some reason the patient must be kept m bed it 1s
essentinl that active movements of the limbs are maintained throughout that time
(2) Scrupulous asepsls must be observed throughout the process of the injection
(3) No massage should be given to the leg after injection.
(4) The most careful techmque may be followed by an injection-ulcer  This
complication however may be munimuzed if the precautions given under the
heading The 1njection  are observed

Fra 204 —An injection ulcer which was occassoned 18 months before the taking of
this photograph. Since that tme glycern dressiogs had been employed. Healing
rctuncdmpld]yoneeﬂrcond}dunmtmwdbymmoflﬂanopmtmppiuaoﬂbe
ower leg. This treatment prodoces rapid healing and abo serves the purpose of
c-mlrulhopalkutleuwu-nydm:ll': ulcer 18 out of sight of both patent and
physician, Exchsion of these ulcers 13 recommended by Barrow (1948) buat in the
author's opwion this {3 seldom pecessary
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(5) Leak ulcer and the necessary prophylactic measures have already been
discussed

(6) Cellulitis 1s the result of a grave error in techmque It 1s caused by the
injection of a large quantity of solution outside the vein

(7) Persistent oedema may result if the injections are given 1n the presence of
an unsuspected deep vein thrombosis  The application of supportive bandages
for the Iimb 1s all that can be done for these cases

may be due to the presencéwf)?s-ﬁch a condition as stnusitis  In these cases the
patient should be kept ambulatory and a firm support should be given to the hmb
A pad may be required over the saphenous opening and 1s described in Chapter 13

Tieatment of mjection ulcer s

Those who are unfortunate enough to cause an injection ulcer are recommended
to apply a firm Elastoplast bandage from the toe to the knee. According to the
size of the ulcer This should be Ieft in place for 1-2 months  On removal of the
bandage the ulcer will probably be healed, the "Elastoplast has served the useful
purpose not only of healing but of keeping 1t away from the sight of the patient
and, what 1s equally important, out of the sight of the operator

BIBLIOGRAPHY AND REFERENCES
(All references for this Chapter are to be found at the end of Chaprer 11)
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CHAPTER I1
THE TREATMENT OF SURGICAL FAILURES

SECOND-HAND surgery 18 frequently required 1n the treatment of the varix  Thus
1s not necessarily a reflection on the onginal operative procedure since even after
the most careful stripping recurrence is always possible It should, however, be
taken as a maxim that the more completely the superficlal venous system Is remored
in conjunction with a perfect top tle the longer it will be before any further
development of a new superfictal system occurs

1 am satisfied that my technique up to mne years ago was unsatisfactory 1
now see many of the recurrences in my patients operated upon before that date
The first description of stripping by a modified Myers method to be written 1n this
country was produced by me and followed by a film of the procedure in 1952
I mercly mention this fact since 1t allows me to make the point that duning
the 9-year period 1 have stripped * an awful lot of legs ™ having regard to the fact
that this 1s my sole operntive speciality My hist in this country cannot compare
with many 1n the U S A where in clinics such as Myers s the results of stripping
go back for many years before we started over here  For this reason I shall make
frequent reference to his wnitings

Figures from clinics in this country mught be musleading since the modern
methods of Myers have been practised here by most surgeons for too short a
period Jn Chapter 8 1 have already discussed some details of recurrence
after stnpping operations but feel that these points are important enough to be
restated

It 1s difficult to define recurrence after operation All patients however
carefully stripped at the time of the omginal operation are candidates for a
certain degree of recurrence however minor at some later date It is for that
very reason that we examine them all annually efter operation

1 thunk 1t 18 best to divide our recurrence rate into

(1) Groas recurrence —In other words a reproduction of most of the superficial
system 1n its oniginal varicose state

(2) Local recurrence —This may occur as 1t does all too commonly at the point
of the high resection

(3) The appearance of minor rarices 1n an otherwrse healthy imb  In such legs
the main trunks of the saphenous veins are still absent, but ugly small cosmetic
velns reappear

(4) The formation of “ blow-outs —This type of recurrence 1s due to a faulty

:lccp venous system which eventually expresses itself by incompetent communicat
DE veins

These are the four types of recurrence which we may expect after a careful
stripping operation

Gross recurrence after the most carefully planned stripping may occur but {s
fortunately rare 1 would say that this 1s 1n the neighbourhood of § per cent
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I present no statistics or figures to you, but we have every reason to remember the
case of gross recurrence and I think that 5 per cent 1s a generous estimate after a
S-year pertod The main causes of such gross recurrence will be listed later m
this chapter

Recurrences after nadequate operations are all too common, for instance,
after a simple * top tie ” with or without local ligations of the mam trunk. Here

S|

Fig 205 -—This patient had attended two hospitals for three vears, 3 operations |tn
the groin and a fourth in the region of the hnee had produced no lmproxcmc?l‘
At operation 1t was found that the mternal saphenous vein on both sides \»asrrt?:nc
undamaged by previous surgery  Varicosc vein patients arc sometimes long-su ;‘xhg
and the presence of many scars 1s not necessanly indicatine of a destruction 0
saphcnous vein

again statistics are most misleading  In 1951 I circularized 600 paticnts forlilwf{{
report after a period of years since their operations  In these cases lOdP The
and scarification of the mnuima of the vein and sclerosant had been use o
replies were hughly satisfactory  However, on examiming i group of‘lllcqa‘g.cl:l;r:w.
chosen haphazardly, at a later period, 1 was depressed by the gross recurre .
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This however I repeat has not been my experience after examiming groups of
thoroughly strrpped patients over the past eight years

Since the first edition of this manual appeared I have read many lists of statistics
and have learned to mustrust all figures! They really can be made to prove
anything and 1n the hands of enthusiasts can blind not only the reader but the
ongmator himself to the truth

For this reason I feel that 1t 1s far better to leave percentages and figures on one
side and simply to state that grass recurrence after a carefully planned operation
performed 1n the way described 1n Chapter 8 1s very rare  Minor recurrences
occur much more frequently but then the operation is performed essentially 1n
order to prevent the progress of the disease  In other words 1nstead of the patient
being mevitably worse he 1s better He has also avoided the complications of
serious vances He has not suffered from phlebitis oedema, uleer or eczema
His symptoms have also been relieved. Even if some varices have re formed 1s
this type of case to be classified as a failure or a recurrence ?

Agrin the patient may have undergone several pregnancies since operation
The varices have as a result, re appeared to some extent. The patient however
has weathered the storm of pregnancy without leg complications  Is she agamn
a surgical fajlure?

You will see that 1n an inadequate manner I am trying to show to the reader
how difficult 1t 1s for us to assess our results It 1s not possible to place all the post
operative pictures 1nto pigeon holes  Previous ediions of this book have been
crticized for not giving details of our results I am afraid T just cannot do 1,
even 1n this edition wnitten late in my * varicose life I can but repeat that at
the ime of writing to give the patient the best chance of avoiding recurrence 1t 13
necessary to undertake

(1) A careful planning of operation

(2) A meticulous top tie

(3) A complete stripping of the main trunks

(4) An exasion of all obvious blow-outs

Nothing will make me give the neatly tabulated figures produced by some clinics
This 13 not possible until we are agreed as to the exact meaning of the word
recurrence

Let us now turn to the accepted causes of gross recurrence

Some causes of surgical fallure—suggestions for their repair

Branches at the sapheno-femoral function have been mrissed ar the time of the
original operatfon —This 13 probably the commonest cause of recurrence after
operation, and the repair of this type of failure 1s very often a difficult proposition
since we may find very large and thin walled veins embedded in dense scar tissue In
te-operating on such cases we may find that the normal anatomy 1s grossly distorted
Itis atways wise to make a large tnclsion and to see that this second approach 1s
made above the primary incision whenever possible  Remember that an cision
made 1n the crease of the groin is mever too high, and also remember the
ﬁdwsc given by Wickham Lawes (1951) i which he pornts out the advantages of a

Z" 1ncision in all obese subjects  This incision 1s like the  hockey-stick

Inasion recommended by the author (Fig. 112) but has a further vertical extension
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Fic 206 —Recurrence
after operation Thearrow
on the left leg points to the
position of the scar of
operation This type of
surgery 1s not only uscless
but 1t makes subsequent
operative procedure more
difficult Note the usc of
Cellophane strapping on
the right leg  Thus strap-
ping1s cheap, sticks firmly,
and allows the opcrator
to note any bleeding which
may be present It 1sfree
from the allergic responses
sometimes assoctated with
clastic adhesive plaster

Fic 207 —The
exposure of the
sapheno-femoral
junctionfromabove
A normal groin
incision 1semployed
and the fcmoral
vein 15 exposed as
demonstrated n
thesedrawings This
difficult method 15
sometimes required
when dealing with
recurrecnces at the
sapheno-femoral
junction  This 1s
only neccessary,
however, when st 1s
found impossible to
strip the saphenous
vein from  below
In rarc cases of
** sccond-hand sur-
gery ©a bntle
saphenous bulb s
better approached
from above by the
method depicted
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Fia 209 —A severe recurrence of

Fxa 208 —A high resection operation performed In
1547 The keloddal scar on the right keg 1 45 centimetres
long Immediate post-operative arobulation had been
prescribed.  Hacmatomas and sepsis caused 6 weeks
{nvalidism in bed, followed by a nervous breakdown.
This operation falled to sccure the tributaries of the
internal saphenous veln and was followed by & rapid
recurrence of the varces.  This type of surgery Is still
to be scen In our clinics in 1960!
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«

Mathews
——

-

Fic 211 —(a) Illustrating a rare condition, 1n
which the superficial circumflex iliac, the superficial
epigastric and the superficial external pudendal
veins enter directly into the femoral vein instead
of into the uppermost portion of the long
saphenousvein  (4) Showing the long saphenous
vein higated too low The uppermost tributaries
have been ignored, as well as the large lateral
superficial femoral veitn  Recurrence 1 this case
would be mevitable (¢) Illustrating a fatrly
common mistake in which a large Jateral super-
ficial femoral vein has been mistaken for the long
saphenous vem and hgated and divided The
uppermost tributaries of the long saphenous
vein have not been dealt with, and recurrence
here can be expected
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FiG 210 (/efr) —The long saphenous
vein has been ligated too low, and its
uppermost tributaries have not been
ligated and severed Recurrence has
taken place through anastomosing chan-
nels, as1sshown This picture represents
an all too common condstton  Subse-

quent operation 1s rendered difficult
owing to scar fissue  The groin wound
must be re-opened and after the resec-
tion of tributaries the distal portion
of the internal saphenous vein must be
stripped
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at nght angles to the crease of the groin  In rare cases 1t may become necessary
when appreaching the saphenous stump from above to open the femoral sheath
and to dissect down to the saphenous opening. This may be the only possible
method of approach when the tissue 1s dense (Fig. 207)  In dissecting, keep close
to the adventitia of the vemn 1n order fo find the plane which allows the fatty
tissue to be swept aside.

This as we have said is the commonest type of recurrence whether of the
internal or external saphenous vein It usually means that the original incision
bas been made too low and that the junction of the superficial with the deep
venous system has not been adequately exposed Large joining branches as a
result are not resected anastomosis takes place 1n the course of years and a new
superficial system develops

Cases in which the Internal saphenous vein has not been ligated at all and the
internal accessory saphenous rein has been ligated in error —This error 18 unfor
tunately more common than it should be It should be noted 1n the history that
these patients show no benefit after operation and that on examination the
saphenous bulb 15 usually easily palpable The commonest causes of this error
are 100 small an incision a misplaced ncision or a lack of appreciation of the
anatomy

Cases in which the external saphenous vein is either incompetent at the time of
the original operation or has become so subsequentl, —When necessary the external
saphenous vemn should be dealt with at the time of the pnmary operation  As
explained previously the approach to the sapheno popliteal junction may be made
best through an inverted thyrord type of incision  There 1s nearly always a
large communicating branch close to the junction which connects the internal
and external saphenous systems  As previously mentioned unltke many other
witers I find that the recurrence rate after stripping the external saphenous vein
Is hugher than that of its brother the internal saphenous vein  This I feel sure 13
due to the vagaries of its termination

Cases which have received udeq tre at the sapheno-femoral junction
but tn which  blow-outs  (Incompetent commumicating veins) in the lower third
of the leg have either developed subsequent to the orginal operation or were not
properly excised at the time of the original operatfon —As previously mentioned

blow-outs in the lower part of the leg should be excised at the time of the onginal

operation when stripping has been performed

That cery large group of cases which have not been submitted to a proper follow up
after operation —There would be fewer recurrences if all patients were made to
altend as a mimmum once a year after operation They must be taught that
;‘"Cmc disease 1s a progressive condition and that the surgeon 1n many cases can

UL retard this progress Even after efficient surgical treatment subcuticular
Yanees may gradually enlarge and fill for various canses  The annual check up
:;111 allow these to be dealt with at an carly stage A sumple injection or an
‘hCumn under local anaesthesta may be all that 1s necessary The re filling of

¢ veins may be from incompetent communicating veins from normal veins or
ﬁ:hm 21 incompetence which has developed in the alternative venous system 1¢

T internal or external saphenous

14
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The repair of recurrent varicose veins
A very thorough examination 1s required before planning the necessary repair

(1) Is the top tie madequate? Can by passes be detected? Is the bulb
obvious when the patient coughs?

(2) Are the blow-outs obvious”?

(3) Are the decp vens efficient?  Are abdominal veins present, ndicating an
ilio-femoral thrombosis ?

(4) Is the pelvis clear of obstructive tumours?

(5) Finally and rarely 18 there abnormal warmth of the skin over the varices and,
furthermore will auscultation reveal a bruit suggestive of an arterio-venous fistula ?

Having made a careful re assessment of the patient treatment can be planned
for hus relief

The surgical repair of the average case necessitates the further exploration of
the wound 1n the grom. The presence of fibrous tissue may make this a difficult
procedure, but the only certain way of knowing whether 1t 13 possible to help the
patient 13 to re-open the ongnal wound  Having repaired the deficiencies 1f any
1n this area, the stripper may be introduced at the ankle or if that 1s not possible
below the knee If local ligations have not been made to the main trunk of the
saphenous ven one may be fortunate enough to extract the ven in one piece
failing that 1t means that we have to be satisfied with serial stnpping  If the
recurrence 18 from perforating veins 1n the course of the main trunk 1t may not
be necessary to re open the groimn wound.  The stripper under these circumstances,
may be passed from the ankle and when palpated 1n the gromn may be exposed
just below the onginal scar so that stnpping may be performed i the manner
already described.  When the patient has had a previous hugh resection operation
the passage of the strpper from the ankle upwards serves as a useful guide 1n
finding the saphenous vein 1n the gromn.

Agawn, remember that meticulous care 13 needed 10 vancose surgery and that
speed has no place 1n this operation  This fact may be impressed on the reader s
mind by recalling the anecdote told of the famous surgeon Pirogoff who had the
reputation of being one of the most rapid operators the world had ever seen
He 13 said on one occasion with one clean sweep of the amputating knife 1n the
space of a few seconds to have cut off the patient s leg, two fingers of the assistant
who held the lrmb and the coat tails of 2 distnguished bearded foresgn spectator!

We have not differentiated between the internal saphenous vein and the
external saphenous vein in our descriptions of repaurs since the procedure is similar
—1n other words as large an ncision as 1s practicable at the “ top tic” and the
removal of as much vein by serial stnpping as 1s allowed by the previous surgery
In cases where even serial strpping 13 not possible we may have perforce to use the
Mayo stripper (see page 138)  Thus 1s a clumsy method, to be avoided wherever
posuible  Frequently we are able to exclse qurte important lengths of vein by
means of fine curved scissors through small incistons

At the annual check up the vast majonty of patients require no surgery  Mild
recurrence can usuelly be dealt with by means of sclerosants or excision under
local anacsthesia.  Again, some mild cosmetic Tecurrences can best be dealt with
by means of a reinforced nylon stocking which, whilst hiding some of the blemishes,
will aiso offer gentle support to the imb
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The purpose of these few comments on our *“ failures ** 1s to stimulate interest
in therr repair and 1s offered 1n no critical spirtt, since the author of these notes
1s humbled all too frequently by his own “ failures” All recurrences after
operation should be offered the most critical and careful exammation In trying
to discover the cause of ** failure ™ be tolerant always of the mistakes of others
hopmlg that they may 1n their turn be equally tolerant of those that we have madc;
ourselves

(1) Make certain where the recurrence has occurred Ts 1t at the top tie”?
Are there by-passes and, 1f so, which vessel 1s mainly mvolved? This 15 determined
by careful percussion of the varices as in Fig 78 Is the recurrence duc to
mcompetent communicating vessels ?

(2) 1f the recurrence 1s 1n the common situation of the sapheno-femoral
junction, always pass the stripper from below before exposing this area The
stripper wire will form a useful guide 1n the disarranged anatomy of the saphenous
vein

(3) This 1s the one 1ndication for a larger incision when sorting out the trouble
1 the groin

(4) Try whenever possible to go above the previous scar  In rare cases opening
the femoral sheath may be necessary 1n order to expose the saphenous bulb (sce
Fig 207)

(5) Remember that repair work 1s often unsatisfactory and let your prognosis
be guarded

BIBLIOGRAPHY AND REFERENCES FOR CHAPTERS 6-11

Abraham, A J (1952) * New Operative Mcthod of Causing Thrombosts in Varicose Veins ™
Brit med J, 2,260

Allen, E V, Barker, N W, and Hines, E A, Jun (1947) Peripheral Vascular Discases Phila-
deiphia, Saunders

Atchley, R Q (1942) * Injection of Varicose Vetns > J Okla med Ass, 35, 288

Atlas, L N (1943) ** Hazards connected with the Treatment of Varicose Veins ' Surg Gyuee
Obstet , 77, 136

Barber, T H T (1928) * The Technique of Injection for Varicose Vemns ™ Brit med J, 2,
528

Barrow, D Woolfolk (1948) Clincal Management of Varicose Vewns New York, Hoeber

Bartholomew, A E (1953) The Treatment of Gravitational Ulcers bv Physiotherapy London,
H K Lewss

Bauer, G (1946) ** Thrombosis * Lancet, 1, 447

Beecher, H K, Field, M E, and Krogh, A (1936) * A Method of Mcasuring Venous Pressure
in the Human Leg during Walking ** Shand Arch Physiol , 73,7

Beurser, F (1950) ¢ Le Trastement des Ulcéres de Jambe par les Eaux Thermales ** Acta Phystoth
Rheum Belg , 6, 345

Bicgeleisen, H 1 (1953) “ The Chronic Character of Varicose Veins A Statistical Studv—
Surgery versus Sclerotherapy *° Medicina, Mea , 33, 193

Bisgaard, Holger (1948) Ulcers and Lezema of the Leg Copenhagen, Munksgaard

Boyd, A M, and Robertson, D J (1947) ** Trcatment of Varicose Vemns Possible Danger of
Injection of Scicrosing Flwids ** Brit med J , 2, 452 "

— ¢t al (1953) **Major Venous Ligation in the Treatment of Post Phlcbitic Sequelae
Lancet, 2, 113
— Catchpole, B N Jepson, R P,and Rose, S S (1953) “The Technic and Interpretation

of Lower Limb Phicbography " Ann Surg 138, 726

Brodie, B (1946) Lectures Hlustratine of Various Subjects in Pathology and Surgery
Longmans, Green

London ,

212



THE TREATMENT OF SURGICAL FAILURES

Bull D C. and Hiatt, R. B (1948)  Phlebectomy for Vancoses ” Swg Clin. N Amer 28 545
Cockett, F B (1953) “Tho Practical Uses of Venography Brit J Radiol, 26, 339
Cole,] W and Holden W D (1950) “ Polyethyleno Rod Vein Stripper ™ Swrgery 27 280
Cortes, § T and Rosas, A. P (1947) “ The Surgical Therapy of Vances of the Lower Extre-
mities by Inclumon of Forelgn Bodles (Suturc Threads) According to the Triana Cortes
Tt Rer Foc Med. Bogota, 15 629
Corwen, . H M. and Scott, B. O (1952) The Ambulant T of C dications Result
ing from Varkcose Velns and Allred Condrtsors,  Ann. Phys Med Lond 1 17
Dascler EEH Anton, B J Remmann, A F and Benton, L. E. (1946)  The Saphenous Venous
Tributaries and Related Structures in Relation to the Technique of High Resection  Swry
Gymec Obster 82,53
Delater G (1926) “ Fibrose Curutlve des Varkes. Pr mdd 34 693
Dodd, H (1940) Treatment of Varcose Vema. Brit med J,, 1 869
— (1944) “ Radwal Operation for Varicose Vet bid. 2, 814
— (1947) “ The Diagnoals of Varkcose Velns.” Post Grod, med. J 23 427
— (1549) “ Operatlon for Severe Varicose Veims During Pregnancy © Laxcet 1 606
— (1953) * The Injection Treatment of Varkoso Veuns.” Med Pr 229 119
Domanig, E. (1930) “ Injektions behandhmg der Vancen.” Z&/ Chlr 57 935
Drummond, R. (1943) “ Transfusion Reections and Fatalities Comsequent on Clrculatory
Overloading.™ Brit med J 2 319
Datin, ] W (1549)  The Surgical Treatment of Varkcose Velne” J Jowa St med, Soc 39 551
Edwards, E. A. (1934) Tho Treatment of Yancose Velns.” Swy Gymec Obstet 59 916,
Fuo?.{’&L 1240851;53?) End Results in the Inpection Treatment of Varicoss Velns.” New Emgl. J

— and Barrow D W (1938) “ End Results of High Ligation and Injection fn the Treatment
of Varicose Vamns ” Surgery 3 518

Fennoy P W (1951)  Surgical Trestment of Yarxcose Veins A Survey of tho Methods of

Treatment with a Description of Intraluminary Stripping and its Results.” Ann. Swrp 133

Foote, R. R. (I1%44) Varicase Veins Hoemorrhokds and other Comditions their treatment by
Infection. London Lewls.
— (1946) “Some Everyday Problems in the Treatment of Varicose Veins.” Practitiomer

— (1948a) *“ High Resection of the Intcrnal Saphenous Vein.” Iid 160 386

— (1948b) * Rough Neck Needle-Head for Treating Varicose Velns,” Lancer 1 579

— (1948c) * Medical Uses of Polythenc. Ibéd 2, 396

— (1951) * Some Reflections on the Operative Results Obtained on 600 Varrcose Limbs ™
Practitioner 166 244

— (1952) *Same Comments on the Repair of Faflures In the Surgery of Varkcose "
Post Grad med J 28 45 Vetns

—4 (1953a) “vancosc Veim A Survey of the Modern Surgpical Approach. Med, Pr 229

19
— (1953b)  Sargical Treatment of Vancose Velms.” Lancer 2, 784
Frnﬂ;g\.;aﬁ and Jackes H L. (1551) “ The Troatment of Varicose Yeims. Camad med Asz J.,

Garber N (1943) “ Varcose Veins m the Lower Limb ” Cir. Proc adwate
o s Cape Town Post Gr
— ,and Rand, W W (1948) A Cnticlsm of Venoms Competency Tests.”
Gaugier L. (1929) * Le Notlon do la Fragllité Veinause * Pr Méd,, 37 Gl Proe-7 1
Gruar 5 T (1o38) & N S
938) ** A New Sclerosing Drug—Monolate * Amer J Swx 3 120

Hamilton, H G Pittam, R, F and Higgim, R S (1949) “ Active Thera, arkcose

in Pregnancy ” Sth med J 42, 608 149 7y of v Velm
Hewzr C, Langton (1947) “ Intravenous Procalne Bt med. J., 2, 791

H T T.
155, 1.,6lénd Kittel P B (1930) Sodirm Morrhuate in Treatment of Yaricose Velns.”

213



VARICGSE VEINS

Hodge, G B, Grimson, K S, and Schiebel, H M (1945) * Treatment of Varicose Vemns by
Stripping, Excision and Evulsion ” Aunn Surg , 121, 737
Holland, G A (1939) * Reactions from Sodium Morrhuate 1n Sclerosing of Varicose Vens ™
Canad Med Ass J, 41, 262
Homzaznsi 4:13 (1916) ** Operative Treatment of Varicose Vemns and Ulcers Surg Gynec Obster
Howard, N J, Jackson, C R, and Mahon, E J (1931) * Recurrence of Varicose Veins after
Injection ” Arch Surg , Chicago, 22, 353
Kilbourne, W J (1929) “ Treatment of Varicose Verns of the Leg ' J Amer med Ass, 92,1320
Kramer, D W (1940) ‘“ Manual of Peripheral Vascular Disorders ™ Philadelphia , Blakiston
Lawes,C H W (1951) ** Some Pornts 1n the Management of Varicose Veins ** Med J Aust 1,637
Linde, Paul (1948) ** Post-Thrombotic Varices » Acta clur Seand , 97, 430
Linton, R R (1949) ‘‘ Surgery of the Veins of the Lower Extremuty * M med , 32, 38
Luke, J C, and Miller, G G (1948) ** Disasters Following the Operation of Ligation and
Retrograde Injection of Varicose Veins ' Ann Surg , 127, 426
Lutton, A, and Grant, G H (1953) * Dangers of Ethanolamine Oleate Injection Treatment
for Varicose Vemns ”” Brit med J,2, 510
Lyall, D (1949) * Reactions Following Injection of Varicose Veins ”” dmer J Surg , 78, 909
Mahorner, H R, and Ochsner, A (1936) *“ A New Test for Evaluating Circulation 1n the Venous
Systemn of the Lower Extremity Affected by Varicosities ™’ Arch Surg , Clucago, 33, 479
— — (1938) “The Modern Treatment of Varicose Veins as Indicated by the Comparative
Tourmquet Test ”” Aun Surg , 107, 927
~— (1952) ““ New Vein Stripper * New Engl J Med , 246, 340
Mamgot, R H, (1932) The Injection Treatment of Varicose Vemns, Haemorrhoids, and other
Conditions London, Lewis
Massell, T B (1950) * Problem of Adequate Therapy for Varicose Veins A New Procedure ™
West J Surg, 58, 112
McCutchen, G T (1946) ** Varicosities of the Lower Extrermty * Amer J Surg , 72, 63
McPheeters, H O (1945) ** Saphenofemoral Ligauon with the Immediate Retrograde Injection”’
Surg Gynec Obstet , 81, 355
— and Anderson, J K (1938) Iwection Tieatment of Varicose Vewns Philadelphia, Davis
— and Rice, C O (1928) ** Varicose Vemns "’ J Amer med Ass, 91, 1090
Medtar, R E (1949) * The Surgical Treatment of Varicose Vens > Post Grad Med J , 6, 113
Mendelsohn, S N (1951) * Varicose Veins Complicating Pregnancy A Review of Recent
Literature ”’ Oluo St Med J , 47, 41
Meyer, N E (1938) * Monethanolamine Oleate ”’ Amer J Swug , 40, 628
Miller, R T (1906) “ Operative Treatment of Varicose Veins of the Leg ™ Bull Johns Hoph
Hosp , 17, 289
Moore, H D (1949) ‘A New Method of Venography with Particular Reference to its Use n
Varicose Veins,” Brit J Surg , 37, 78
Moore, M D, and Knapp, G M (1942) * Varicose Veins > Anun Surg , 115, 131 )
Nabatoff, R A (1953) ** A Complete Stripping of Varicose Vemns under Local Anacsthesta
NY St J Med, 53, 1445 ,
Ochsner, A , and Garside, E (1934) * The Intrasenous Injury of Sclerosing Substances " Ann
Surg , 96, 69 " 2 889
— and Mahorner, H R (1937) ““ The Modern Treatment of Varicose Veins Surecry, 2,88
— and Mahorner, H (1939) Varicose Vewns St Louts, C V. Mosby Company )
Ogilvie, W H (1945) “Some Applications of the Surgical Lessons of War i Ciwl Practice
rir med J, 1, 619 ,
ParéBAmbroTsc (1579) Quoted by A Ritchic (1933) ““Treatment of Varicosc Vemns during
Pregnancy > Trans Edmnb obster Soc, 53, 157 .
Payne, R T (1928) ** Ambulatory Treatment of Varicose Vens Lancer, 1, 1189
Pcarce M B (1943) * Varicose Veins A New Technique * Surgers, 14, 901 - i
Pratt, G H (1941) * Test for Incompetent Commgglcaung Branches 1n the Surgical Treatme
/ se Vemns ** J Amer med Ass, 117, 1 )
wor(\lg-;:')c)o‘? I:’g\\ Treatment for Incompetent Valves in Varicose Vemns " J med
132, 701
—  (1949) Surgical Management of Vascular Discases London, Kimpton
— {1949) * Arterial Varices a Syndrome * Amer J Surg, 77, 456

214

Iy,



THE TREATMENT OF SURGICAL FAILURES

ov P H. (1951) “ A Simple Test for Occult Varicose Veie.” N Y 7 Med 51 1405
%}n:dlc,li S 15' (19)4-0) Infection Treatment Philadelphia Saunders.
Sarma, P J (1941) * Recurrence of Failures followlng Modern Treatment of Varicose Velns.
Y 10 752, .
Scott W Jun aad Roach J F (1951)  Phicbography of the Leg in the Erect Position.
. 134 104
Sedxgﬂ,sgx]i (1949) * Management of Varicosc Veins of the Lower Extremity ™ Sy Clin
Chi 9 387
Selro Vm!('(l’DSK) Ueber Blutdnick und Blutkrenlauf in den Krampfademn der untered Ex
termrtaten.” Acta chir scond., 80 41
Shelley H. J (1939) “ Allergic Manifestation with Injection Treatment of Varicose Yeam
J Amer med Az 112, 1792
Sherman, R. § (1949) “ Further Findings Based on Anatomic and Surgscal Dimsection ™ Anx.
S 130 218
Shrd,u..l‘ A. and Gaugier L. (1931) Le Trdltement des Varices par les Injections Locales Selero-
santes 3rd ed. Paris  Masson.
1 E. (1950) T of Varkose Veim m Pregnancy Critical Survey of Injection
Treatment Based on 600 Cases Treated at Rotunda Hospital.” Irish J med Sci. Aug p 353
Stalker L. K. and Heyerdale, W W (1940) ** Recurrence of Yaricoutics following Treatment.”
Proc Mavo Clin. 15 350
Sallivan, J M., and Merdinger W F (1951) “ Vem Strippmg Versus Maultiple Ligations.”
Bis med J, 50 357
do Takits, G (1930) Ambulatory Ligatwon of the Saphenous Veln.” J Amer med Ass 94 1154
— and Quillin, L. (1933) Ligation of the Saphenous Veln, Arch. Swrg Chicago 27 72.
— and Fowler E. F (1951) “ The Management of Varcow Veins of the Lower Extreml
thes.” Swry Clin. Chlcago 31 1463
Tanner E. K. and Fleld, W H. (1927) Operative Treatment of Varicose Veins, Surg Clin.
N Amer 7 1103
Tavel, E (1912) Dio Behandlung der Varicen durch die kiinstliche Thrombose  Dusck Z Chir.,
116 735

Thompson, W (1950) “ A Modified Mayo Vein Stripper ” Lancet 2, 173
Trendelenburg, F (1891) “ Ueber die Unterbindung der Vena saphena magna bel Unterschenkel
varieen.” Beltr kitn Chir 7 195
Truman, 8 R (1942) ** Monocthanolamine (Monolate) J Lab clin Med 27 586
Yaughn, A M. Annan, C. M and Caserta, ] A (1952) Modern Trends m Treatment of
Varicose Veins ” Swrg Clin. N Amer 32, 287
Warren R., White, E. A, and Belcher C. D (I1949)  Venous Pressures in the Saphenous
System in Normal Varkose and Postphlcbitic Extremities.  Surgery 26 435
Warwick, W T (1945) Varkos Velns.” Med Fr., 214 22,
Webo A Jun {1953)  Some Technical Combderatons in the Operative Treatroent of Varcose
Veims. Anmnmals of Swrgerv 137 778
— (1951) “ A Simplified Veln Stripper ™ Swrrery 29 276
Weber L. (1885) Treatment of Hydrocele and Varkcose Velm by Cacbolic Acld Injections
Med Ree NY 28 649
Whte, E A, and Warren, R. (1949) “ Tho Walking Venous Pressure Tes ethod
Evaluation of Varicose Velnt. Swgery 26 987 * Totas e M of
Wison, M G (1953) * A Method of Treatment for Varicose Veins Lancet 1 127
\V\’v;rﬂi:thQ % ((11%,43)) Tr:nn::gntlnd&;a:plhmmusumvdm Brit med J 1 665 €99
* Some Obsetva on Recurrence of Vi
Op(d;stclnﬁn."_g:annrdl W 447 ancoso Veins Afier High Ligation
— “ Treatment of Varicose Vemns of the Lower Particular Reference
to the Location of the Commumicating Velns,” Jb/d., 31 JSIL‘H‘b b Ref
Yeomans F C (1939) Sclerosing Therapy London Baillitre, Tindall and Cox.

Zsxdman, M. Vilanova, D L, and Pataro V F (1954) T
man, e ) ccnica resulttados de la fleboextrac

Zimmerman, L. M (1934)  Aliergic like Reaction -
e T, from Sodrum Morrhuate.” J Amer med.

Zollnger R. W and Gilmore H M (1952) “ A New Intralommal Veln Stripper » Surgery 32

215



VARICOSE VEINS

ADDITIONAL REFERENCES

Allen, E V, Barker, N W, and Hines, E A (1955) Peripheral Vascular Diseases, 2nd ed
Philadelphia, Saunders

Begg, A C (1954) “Intraosseous Venography of the Lower Limb and Pelvis ” Brit J Radiol ,
27, 318
Bsegeleisen, H T (1937) “Fatty Actd Solutions for Imjection Treatment of Varicose Veins
Evaluation of 4 New Solutions ”* Ann Surg , 105, 610
Boyd, A M, Catchpole, B N, Jepson, R P, and Rose, S S (1953a) *“*Major Venous Ligation
in the Treatment of Post-phlebitic Sequelae ” Lancer, 2, 113
— — — — (1953b) “The Techmque and Interpretation of Lower Limb Phlebography "
Ann Surg , 138, 726
Cockett, F B (1953a) ‘“‘Pathology and Treatment of Venous Ulcers of the Leg ** Thesis, London
— (1953b) ““The Practical Uses of Venography ** Brit J Radiwol , 26, 339
— (1954) “Abnormalities of the Deep Veins of the Leg > Post Grad med J, 30, 512
— (1955) *“‘Pathology and Treatment of Varicose Ulcers of the Leg ” Brir J Surg , 43, 260
— and Jones, D E E (1953) “The Ankle Blow-out Syndrome A New Approach to the
Varicose Ulcer Problem *” Lancer, 1, 17
Dodd, H (1949) “Operation for Severe Varicose Veins during Pregnancy * Lancet, 1, 606
— and Cockett, F B (1956) The Pathology and Surgery of the Vens of the Lower Limb
Edinburgh, Livingstone
— and Payling Wright, H (1959) “Vulval Varicose Veins during Pregnancy > Brut med J ,
1, 831
Foote, R R (1952) Film, “Surgery of Varicose Vemns” BM A Fiim Library
— (1953) “‘Surgery of Varicose Vens ” Lancet, 1, 858
— (1957) “Varicose Vemn Problems in General Practice > Practitioner, 179, 59
— (1960) “Stripping of Varicose Veins ™ Brit med J, 1, 1737
— and Fredman, M (1955) “Prevention of Bleeding during Vern Stripping » Lancet, 2, 1302
Fratkin, L B, and Jackes, H L (1951) “The Treatment of Varicose Vems * Canad med Ass J,
65, 367
Linton, R R (1949) “Surgery of the Veins of the Lower Extremity ** Minn med , 32, 38
Lofgren, K A, Ribisiy A P, and Myers, T T (1958) ‘“An Evaluation of Stripping versus
Ligation for Varicose Vems " A M A Arch Surg, 76, 310
McPheeters, H O (1956) “Treatment of Varicose Veins, 25 Year Reflection ™ Mum med ,
39, 271
Medical Defence Union (1956-7) Annual Report, p 44
Muir, I F K, Mucklow, E H, and Rans, A J H (1954) *‘Venography and the Approach to
Varicose Veins > Bru J Stwrg , 42, 276
Myers, T T (1955) “Varicose Veins” in Peripheral Vascular Diseases, 2nd cd , by Allen, E V,
Barker, N W, and Hines, E A Philadelplia Saunders .
— (1957) “Results and Techmique of Stripping Operation for Varicose Veins J Amer
med Ass, 163, 87
Pearce, D J (1957) “The Roll of Posture in Laminectomy > Proc R Soc Med , 50, 109
Walker, A J, and Longland, C J. (1950) ‘‘Venous Pressurc Measurement In the Foot 1n
Exercise as an Aid to Investigation of Venous Discase 1n the Leg ™ Clin Sct, 9, 101



CHAPTER 12
“ VARICOSE' ULCERATION HAEMORRHAGE

SEVERE varicose veins may be present without giving rse to symptoms or com
plications I am often amazed to hear My legs never worry me when faced
with a patient with the most hideous varices I sometimes wonder whether they
have grown 5o accustomed to the heavy aching that they speak the truth  On
the other hand, many make no complant out of fear of advice for surgical treat
ment—and who can blame them?

The common complications of severe varices may be listed as follows

(1) Superficiel thrombophlebitis

(2) Haemorrhage

(3) Changes 1n the skin

(4) Pruntus

(5) Aching

(6) Cramp

(7) Muscle atrophy

(8) Flat feet

(9) Swelling.

(10) Psychological complications

(11) Eczema and ulceration

Superficial thrombophlebitls

This complication 18 sufficiently common and important to be dealt with in
Chapter 13 1n a fuller discussion

Haemorrhage

This Is a common complication The bleeding may be subcutaneous end
merely lead to severe bruising, or 1t may be open and give nse to a sudden and
alarming flow Although haemorrhage may be spontaneous some form of
trauma 18 the usual antecedent Cases of death from such haemorrhage are
frequently reported  Two such cases receive mention by Dr W W Woodward
(1958) He very nightly calls attention to the fact that all patients with severe
vancose veins should be instructed 1n how to deal with this complication  Darect
pressure to the elerated limb is s0 often omitted and it 15 not rare to find that a
tourniquet has been applied between the heart and the hole! Remember glso that
the small fragile varix on the point of rupture can be made safe by the injection of
@ small dose of sclerosant. The needle must be inserted through healthy skin at
a distance to the vein to be injected
Changes in the skin

Yellow brown patches of pigmentation may occur  These are usually situated
around the ankle area. This 15 said to be duc to a deposit of haemosidenn
Melanin deposits may also occur as a result of scratching  Petechiae may also be
noticeable  Long standing varices may also cause the limb to become harrless
and elso affect the colour of the foot causing mild cyanosis
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Pruritus

The varicose imb often itches sufficiently to cause scratching  Proper support
or the stripping of the varices causes this complication to disappear

Aching

Heavy, aching, and tired limbs are frequently present when the superficial
varices are incompetent These symptoms are worse during menstruation and
pregnancy The presence of incompetent communicating vemns increases the
discomfort considerably

Cramp
This complication has already been discussed on page 77

Muscle atrophy

The senile varix 1s often associated with poor calf muscles The spindie-
shaped leg with a poor ““ muscle pump > 1s a common finding

Flat feet

In the presence of poor muscle development, flat feet are common The
reader will notice that many of the pictures shown of severe varicose disease also
demonstrate this point (Figs 103, 115)

Swelling

Even the most gross incompetence of the saphenous vemn produces very httle
oedema  Marked swelling 1s always due to involvement of the deep ens and their
communicators  Mild swelling, worse 1n the evenings, 1s, however, common with
the vanix  This disappears after stripping

Psychological complications

Women are apt to get morbidly depressed as a result of their ugly varices
Their outlook on Iife can be changed once therr limbs become shapely once again'
This shows that operation can be justified on cosmetic grounds alone if health
is being affected by their condition

Eczema and ulceration

There are many who claim that incompetent superficial veins do not and
cannot produce ulceratton They argue that multitudes of suffcrers from scvere
varices never ulcerate In a practical manual there 1s no place to present the
various pros and cons, but I append an adequate bibhography for those interested
in argument | would prefer to say that over many many ycars I have hcalcc:
many ulcers by removing the superficial varices only., without any additiona
ireatment 1 feel that the true ** varicose ulcer  1s still a definnte entity Needless
to say 1t 1s unfortunately far less common than the tenous wlcer sccondary 1o dccp
vein mvolvement  The varicose ulcer appears in a shm mb and shows the follow-
ing characteristics

Those ulcers directly due to varicose veins present 1 the imb
and never penctrate down to the deep fasa  The ulcers arc usually about an
inch 1n circumference  Their most constant position )s a few ches above thlc
medial malleolus and the presence of feeder veins to the ulcerated area 1s usu
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These ulcers are associated with but slight oedema but pigmentation is common,
Secondary infection of the ulcer 18 unusual but eczema, either from scratching or
from an allergic response to fungoid 1nfections may be present. The response
of these ulcers to treatment 13 good

Stripping the superficial vances cures such an uleer  On occasions at the ume
of stripping & few incompetent communicating veins have been felt, and these have
been resected It 15 dufficult to say whether a true varicose ulcer can be produced
by the superfiaal system defects only 1 feel that 1n most cases a few incompetent
communicating veins are also at fault  Let us however reserve the term  varicose
ulcer for the type I have described which
reacts to the ablation of the superfical [~
system of veins As a rule trauma and
often a few immcompetent commumcating
veins must also be held responsible for the
development of the uleer  Fig 214 1s faurly
typical of vancose ulceration

Fxa 214 —A typral varkoss ulcer The
Internal saphenous vein 18 quite mcompetent
The foot 13 of good colour and the ankle s slim.
Massage, cxercises and compression treatment
will heal this ulcer after which stripping of the
superficial varices i to be recommended.

We are told that at St Thomass
Hospital 53 per cent of the patients with
leg ulcers gave no history of a previous deep
vein thrombosis  This i3 ndeed supporting
evidence regarding what we have already
said about the varicose ulcer as a special
entity

‘The unb should receive compression and physiotherapy (see Chapter 16) before
operation, and stripping should be delayed wherever possible until the ulcer has
been healed and the skin area rendered sterile

These then are the main complications of the vanx  Probably the two most
Important arc thrombophlebitis and disfigurement The average woman,
however would prefer many attacks of phlebitis rather than hear her next-door
neighbour criticaze her ugly legs!

REFERENCE
Woodward, W W (1958) * Fatal Haemorrhage from Superficial Varo,” Brir med J 2,166
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CHAPTER 13
SUPERFICIAL THROMBOPHLEBITIS

THE PATHOLOGY of venous thrombosis 1s discussed in Chapter 14 Thrombo-
phlebitis of the superficial veins of the leg 1s a common condition, which many
years ago was treated with prolonged immobilization of the affected limb in bed
Fortunately this does not happen now that the pathology 1s better understood
Dickson Wright, a quarter of a century ago, pointed out that a stagnant circulation
would become more static by bed-rest, and that as a result, clotting would be
encouraged with the greater risk of embolism It takes a long time for the truth
to see the light of day, but as far as thrombophlebitis 1s concerned, we are now able
to relegate the static treatment to the historical chapter
Superficial thrombophlebitis may affect

(1) Varicose veins
(2) Normal veins

The primary 1diopathic recurrent type of phlebitis which affects normal veins
1s far, far rarer and will be considered later

SUPERFICIAL THROMBOPHLEBITIS OF VARICOSE VEINS

Causes

(a) Idiopathic (no cause can be found)

(b) Stasis of the circulation from bed-rest or immobility of the limb

(c) Constrictions applied to the limb, such as tight garters

(d) Trauma Injury to a varicose vein will damage the intima and causc
clotting This trauma may come also from vein puncture

(e) Secondary to fevers, such as influenza, typhoid, etc

(f) As a terminal condition secondary to cardiac or neoplastic discasc

(g) From chemical irrtants, an example being the mnjection of a sclerosant or
during intravenous therapy

(h) Secondary to a septic focus

Furthermore, suppurative thrombophlebitis may occur n the feeding ven of an
abscess  This 1s becoming a rarity thanks to the usc of antibiotics

These are but a few of the common causes of phlebitis Al patients suffering
from this condition need to give a thorough listory and to be examined carcfully
As an example, a patient recently consulted me with a thrombophicebitis involsing
the main trunk of the nternal saphenous vein  She could give no cause for the
sudden appearance of this condition  Examination showed her to have a h.xcmo;
globin of 50 per cent  Further exammation demonstrated a blceding duodena
ulcer  This case serves to show how necessary 1t 1s to fook for a cause clsew here

The signs and symptoms

General
The patient may suffer from malaise and pyrevia of the attack 1s acute
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Local

Superficial thrombosed vewns can be casly felt The skin over the veins 1s
usually red 1if the condition 1s at all acute  The veins feel like cords and are tender
to touch In other words the condition 1s obvious and the only important signs
to look for are whether

() The phlebits 15 affecting small radicles only or

(b) The main trunk of the mternal or external saphenous veins are mvolved

If so does the thrombosis extend to the termina
tion of the trunk? The reasons for these observations
will be obvious when treatment 1s discussed

Treatment

(1) Of small radicles
(2) When the trunks of either the internal or ex
ternal saphenous vemns arc involved

Fro 215 —Ths photograph shows the typical appearance
of resolving acuto superficlal thrombophlebltis. The skin
overlying the hard throenbosed veln is discoloured and local
tenderness s still present  The pathent is, however ambulant
and afebrile  The internal saphenous vein is thrombosed
as far a3 the mpheno-fernoral junction  For this reason, &
high resection operation is not possible

Treatment of small radicles

First, look for a cause andif one1s found treatit

Cover the inflamed patch with a square of
Elastoplast or apply an Elastoplast bandage from
toe to knee 1f there are several areas of inflammation
Reassure the patient and 1f possible keep her at
work. Explain that sluggish blood 1s bound to
clot at some time and that there 1s no rsk of detachment of the thrombus

Exception to the treatment outlined 1s indicated 1f a very large mass of varices
is mvolved Under these exceptional circumstances 1t 1s better to use a dry
clastic bandage so that the condition may be kept under observation Excep-
tionally excision of the mass may be called for and this 1s discussed under the
surgical treatment later 1n this chapter (page 223)

There would obviously be far less phlebitis 1f varices were stripped when
operation was called for Owing to the shortage of hospital beds this ideal of
preventive treatment 1s difficult, however

When the main trunks are involved

The 1deal method 13 to be 1n the position to treat this condition as & surgical
emergency  If thrombosis 18 not felt quite defimtely mn the gromn an immediate
tugh resection of the internal or external saphenous vein 1s all that 13 required
This surgical treatment will be discussed later

If surgery 18 not possible firm bandaging along the Lines suggested i Fig. 216
1s the only alternative  This 18 2 method, however which T must repeat 15 a very
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poor alternative to surgery It 1s difficult to apply and gives poor results  In any
case, 1f surgery 1s not practicable this 1s the only alternative

General treatment consists 1n the giving of analgesics and sedatives and 1n the
control of the inflammation  Antibiotics are permissible if the patient 1s pyresial
It 1s doubtful, however, 1f their use matenally affects the course of the disease
itself  As already mentioned, the inflammation 1s a sterile process Samples of
blood from the affected veins are free of orgamisms The causal condition,

COKRECT POSITION Fw
y = LAPGE FA[ ( /th
SAPHENOUS 0OPENING

FiG 216 —The ambulatory treatment of superficial thrombophlebius affecting the
internal saphenous vein  Note that a large chamfered Sorbo pad 1s being used If
this pad 1s too small 1t may cause damage An Elastoplast or a two-way-stretch
bandage may be used in this treatment, the latter having the advantage of being
removable at night

however, may well be a streptococcal infection of the throat, or some similar scpsis,
and for this rcason antibiotics may be necessary ~ During the carly stages \;_h;:n
pyrexia 1s present a short period of bed-rest may be indicated Movements of the
limb (see Chapter 16) should be encouraged during this bed-rest period !
apphications arc of httle value, but infra-red radiations or hot fomcntdtllor’l'i‘ may
help the pain. and also help to satisfy the patient  Any other form of local therapy
scems to be of Iittle use 3 bl
Dodd and Cochett (1956) reccommend the application of glycerine an y [.‘C
donna I have yet to be satisfied that any local application 1s of therapeu

value

Local
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In the treatment of all types of thrombophlebitis ambulation is essential
This may be modified to active exercise in bed 1n the acute stages At all costs
however the sluggsh circulation must not be allowed to become more static than
italready s In 1960 1t scems unnecessary to point out what Dickson Wright and
others preached 25 years ago but my experiences show that on rare occasions it is
still necessary

Much has been written regarding the advantages of giving Butazohidin 1n acute
phlebitis  Sigg (1955) and King (1955) amongst others write 1n 1ts support 1
have found httle value 1f any in this drug  Aspiin 1n my optmion has more
advantages and certamnly fewer disadvantages than Butazolidin, which can, and
often does cause grave constitutional results  There are many who do not agree
with me, however and Messrs Soldenhoff and Ross (1960) present an interesting
series of cases

Suj

mmary
(1) Superfictal thrombophlebitis is a painful local condition and rarely gives
nse to a pulmonary embolus

(2) The primary aim of treatment is to prevent venous stasis

(3) Surgical treatment is only indicated 1n ascending thrombosis affecting the
mam saphenous trunks and 1s lrmuted to high resection only

(4) Any further surgical treatment is far better left until the inflammation has
completely subnided

The surglcal treatment of superficial thrombophlebitix

We have already discussed the fortunately rare occasion when a huge mass of
localized thrombosed varix 1s best excised  Since this mass 1s sterile and since its
resolution may take weeks there are occasions when the removal of the mass 15
essential in order to get the sufferer back to work quickly Ten days after such
an excision he may well be fit once again  Leaving the absorption of the clot to
Nature may on the other hand take s1x weeks or more

Surgery 1s further requred in the acute ascending phlebits affecting the main
trunk of the internal or external saphenous vein  Here we have three schools of
thought There are those who recommend

(2) The high resection operation or

(b) The high resection operation with the addition of the injection of sclerosant
to the distal portion of the vein, or

() The high resection operation in conjunction wath the stripping of the distal
portion dunng the acute stage

My own views are that if faced with a patent suffering from acute ascending
phlebutis the proper surgical treatment 18 to open the grom under local anaesthesia
2rd to 1nspect the sapheno-femoral junction  If 1t 13 not thrombosed at its union
with the femoral a careful high resection only should be performed If the
Junction shows that it 1s thrombosed we are too late, and the wound should be
$ewn up without interfering with the veins  No harm has been done  Treatment
after this consuts of bandaging and ambulation 1 have found ths to be the best
treatment since 1t allows the patient to return to work, as a rule, within ont week.
Nature produces a good thrombosis of the distal veins after this operation and ar
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a later date a careful stripping can be done up to the gromn under satisfactory
conditions  Sometimes, however, Nature makes such a good job that this sub-
sequent stripping may not be required

There are others (Dodd and Cockett, 1956) who 1nject sclerosants mto the
distal segment at the time of operation I do not like this, since the ideal 1s to strip
at a later date  Sclerosant 1njections will only serve to stick the vein more firmly
in the leg and to make subsequent stripping even more difficult  Furthermore,
the ijection during the inflamed period can only 1ncrease the pamn and
inflammation  Let Nature do the work after the * top tie”” and if she does not
make a good enough job of 1t, we can always strip later

Stripping the distal varices during the acute attack does not appeal to me |
cannot see why there 1s any harm in waiting—especially since subsequent stripping
in a few cases may well not be necessary However, there are authorities mn the
US A who advocate this procedure Having had no experience, I cannot
criticize, but [ just feel 1t 1s not right!’

Thrombophlebitis migrans or recurrent idiopathic thrombophlebitis

Thrombophlebitis migrans 1s characterized by a thrombophlebitis occurring
without any antecedent affection of the veins The name 1s admirably suited to
the condition, since 1t 1s essentially migratory, the lesions presenting themselves
haphazardly regarding both time and positton  Although by no means a rarnty,
this condition 1s relatively uncommon, those particularly interested 1n the subject
should read Barker’s article (1934), which presents a résume of most of the
writings on recurrent 1diopathic thrombophlebitis up to the time of 1ts pub-
lication The condition has been well recognized for a century, but little more 1s
known about 1t at the present time than when 1t was first discovered This
statement 1s well supported by the very thorough and excellent article by Baron
(1956) For an up-to-date summary, I recommend the reader to consult this
article, since owing to the relative rarity of the condition 1t can but find a small place
in this manual

These recurrent venous clottings 1n the absence of any obvious activating factors
have naturally produced many interesting theories of aetiology, nonc of which
has been proven  Among the aetiological factors which have been most discussed
are those ranging from Paget’s (1866) original comment that either gout or a gouty
diathesis 1s usually found 1n association with the condition to the more recent
theories of streptococcal infection and focal sepsis It 1s of interest that a gouty
inheritance has been traced 1n many of the cases the author has investigated. A
search for focal sepsis in tonstils, tecth, prostate, cervix utert and middle car must
always be carried out, since infection 1n these areas 1s found to be commonly
assoctated with the discase and part of the essential treatment will consist of
eradicating these points of focal sepsis  The condition 1s said to be commoner in
men than in women and tends to affect those of middle age rather than those at
the extremes of ife  Unlike thromboangntis obliterans, 1t 1s nol morc common
amongst Jews  Cultures taken from cxcised portions of veins have been rm'md o
be quite sterile It has been noted by Moorchead and Abrahamson (1928) that
thrombosis of the veins of the internal viscera may be associated with thrombo-
phlebitis nugrans  Pauents who have suflered severe injurics with an C\travas.x}t)n{!:
of blood causing an outpouring of platelets may well deselop thrombophlubiti
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mugrans, especrally 1if the patient has a thrombophilic tendency  The presence of
varicose veins does not seem to predispose to this disease

Clinical features
The general chinieal signs and symptoms of the condition are well summanzed
by Harkavy (1924) as follows

(1) A tendency to 1nvolve superficial vewns especially of the upper and lower
extremities.

(2) A decidedly segmental distribution with healthy vein intervening.

(3) A progressive spread which 1s usually accompamed by moderate fever

(4) The lesions have the appearance of fusiform nodular masses which are
senmtive to touch  Oedema may or may not occur

Added to the above summary the association of this condition with thrombosis

of the vemns of the internal viscera, upon which Moorehead and Abrahamson
(1928) lay particular stress should be mentioned

Pathology

Pathologically we have found that the conditton usually affects small and
medium-sized veins The degree of inflammatory reaction 1 the vewn walls 13
often extensive and 1s frequently associated with periphlebitis

Histologically the picture of thrombophlebitis migrans 1s indistingwishable
from that of thromboangutis obliterans It 1s, 1n fact, sometimes associated with
the condition or with some other artenal changes

Treatment
General

The patient requires reassurance and a sanguine outlook, becauss ho1s generally
afrard of embolism and has the possibility of sudden death or of a long period of
invalidism 1n hus mind ~ He should be made to understand that the ultumate prog
nous 15 favourable although 1n some cases the disease may take a prolonged course.
Rest 1n bed for the first few days at least 18 advised. Temperature, pulse and
Tespiration rates should be taken 4-hourly and the patient should be kept 10 bed
until the temperature has been at a steady subnormal for a few days  If at this
tume the thrombophlebitis 18 hmited to superficial veins and the temperature
femains normal, the patient 18 allowed up 1n his bedroom and the venous circu
lation 13 supported by the application of Elastoplast, elastic or crdpe bandages.
Medicinal

Antibiotics find but a small place 1n treatment, since the blood 1 the inflamed
veins 1s found to be sterile  In the carly stages of the disease however antibiotics
may be given a short trial in the hope that they may deal with a septic focus if any
A few days on penicillin 1n the early stages 1f pyrexial should be considered It
13 possible that steroid therapy may be of some value
Treatment of Incidental sep3is

Duning the foregomng treatment obvious sepsis should be dealt with  for
Instance, & urinary mfection can be treated and gingrvitis and gum pockets can
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be dealt with  'When the disease 1s healed or 1s 1n a quiescent phase, more radical
measures designed to remove focal sepsis can be undertaken

Vaccine therapy

With treatment on the above lines, the disease rarely continues with recurring
attacks of thrombophlebitis persisting over several months, as not mfrcquenll;'
happened in the past If, however, a migrating phlebitis continues 1n spite of
treatment a course of autogenous vaccine 1s advised Haemolytic streptococe
from the throat are sometimes considered to be causal, and autogenous vaccines
prepared from this area may be of help The recommended dose 1s 0 1 mullilitre
of a vaccine concentrate of 500,000,000 orgamisms per mullilitre  The dosage may
be increased by 0 1 millilitre to a maximum dosage of 1 O milhilitre  An excessive
reaction, erther general or local, at any stage of treatment will call for a decreasc
in dosage Allen, Barker and Hines (1947) particularly claim that this therapy
has been helpful in a number of their own cases

Abstinence from tobacco

The patient 1s advised to give up tobacco smoking altogether It s of little or
no advantage to cut down smoking because the bad effects of tobacco smohing. 1f
they exist, are due to hypersensitivity and not to excess Confirmation of this
point has been recently given by Oldham of Liverpool (1953) who points out
that the mitation of smoking has given rehef to most of his patients suffering
from superficial phlebitis associated with arterial disease Many found that just
one cigarette was enough to bring on another attack of phlebitis

Surgical
When the disease 1s associated with varicose veins a high resection of the
internal saphenous vein may be indicated

Anu-coagulant therapy

Anti-coagulants may be needed in the presence of embolism  This complica-
tion 1s common  According to Barker (1934, 1936). some 12 per cent of patients
may suffer from embolism, and this 1s supported by Fischer (1946), who reports
23 cases of embolism in 114 cases  There were 5 deaths 1n this serics

Anti-coagulants are also used 1n the treatment of the thrombophlebitic cpisode
Encouraging reports are given to us by Tulloch and Wright (1954)  Shapiro (1953)
reports good results with anti-coagulant therapy and states that faslure to react 1o
the treatment may be diagnostic of an underlying undiagnosed mahgnancy

Foley, McDevitt, Symond and Wright (1955) present us with somc most
impressive figures as to the advantages of anti-coagulants m the therapy of this
condition

Summary
(1) A causc for the recurrent phlebiis must be looked for carcfully

focy must receive attention
(2) Arterial discase so often associated must be excluded

(3} Mahgnant discase 1s sometimes present .
(4) Anti-coagulant therapy has given good results 1 the hunds of man

authorities

Septic
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CHAPTER 14

DEEP VENOUS THROMBOPHLEBITIS,
PULMONARY EMBOLISM AND ANTI-COAGULANT THERAPY

THROMBOPHLEBITIS

THROMBOPHLEBITIS affecting both the superficial and deep venous systems of the
leg 1s a common condition  Inflammation of the deep veins 1s especially impor-
tant, since neglect in treatment during the acute stage leads so commonly to chronic
venous insufficiency It 1s this condition of the indurated leg which fills our clinics
with thrombotic ulcers It 1s, therefore, all-important to have a proper under-
standing of the aetiology of the condition and its immediate treatment n the early
stages The terms thrombophlebitis and phlebitis are interchangeable, but the
former 1s more descriptive of the pathological changes During the past few
years, the clotting of the blood 1n veins has been described under two categories

(a) phlebothrombosis, which implies the presence of a loosely attached clot un-
associated with nflammation, and (b) thrombophlebiris, which mmphes the
presence of clots firmly attached to an inflamed vein wall  Chinically this division
mto two groups 1s not of great value, since phlebothrombosis may occur 1n the
presence of thrombophlebitis and will 1n any case be associated eventually with
inflammation owing to the secondary reaction caused by the loose clot situated
in the lumen of the vein  When pulmonary embolism 1s discussed 1t will be scen
that phlebothrombosis may come silently, hike a thief 1n the night, and that the
loosely attached clot may cause a dramatic and fatal embolism with few, 1f any,
warning signs and symptoms

Actiology

In the aetiology of varices therc are many ‘ varicosity factors ™, sn‘mlarly.
with regard to thrombophlebitis there are many * thrombotic factors ™ The
increasing knowledge 1n these spheres makes the subject all the more interesting
and the ficld for research all the more inviting  This research has reccived nluch
consideration 1n the past and it 1s mnteresting to note that John Hunter (1793)
called attention to the fact that thrombosis had phlebitis as a factor in 1ts causation
One hundred years later Hayem (1889) recognized the importance of platelets i
thrombosis. Baillic (1793) and Laenncc (1819), amongst others, called attention
to the importance of stasis of the blood as a further factor mn actiology  But of
the many factors which arc thought to predispose to venous thrombosis very fon
are of vital importance. The following, however, arc worth our consideration,

(1) Stasis and slowing of the venous blood stream

(2) Injuries to the tissues .
(3) Changes 1n the composition of the blood, such as hyperglobuliaemia,

hyperprotemnacmud, polycythaema, hacmorrhage and anaema |
(4) Infectious discases such as typhoid fever and local toxins such

from {ungus infection

as those
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(5) Cardiovascular discase.

(6) Obesity

(7) Debilitating disease such as malignancy
(8) Age

(9) Tobacco
(10) Familial causations

The above are some of the factors, which may singly or m conjunction with
each other cause a clotting of the blood It 15 thought that a change 1n the clot
tmg factor 18 produced by a hugh platelet count and evidence 1n favour of this
theory 13 advanced by Evans and Boller (1946) and also by Krumbhaar and Ehnch
(1542)

Venous stasis

This 18 without doubt the most important single factor in the production
of decp venous thrombosis As will be scen from the duscussion of the
pathology a thrombus large enough to cause trouble cannor form in a rapidly
flowing blood stream A degree of venous stasis sufficient to allow the development
of a thrombus end subsequent propagated clot 1s easily produced 1n a patient
confined to bed, particularly after surgical operation when any movement 18 painfal
With the patient lymg still 1n bed the calf muscle pump 15 inactive there are large
pools of blood 1n the veins of the legs and pelvis and these wath the tissue injury
occasioned by the surgical procedure (especially 1n pelvic operations) all combne
to slow the venous return to the heart and provide all the factors necessary to
nitiate the process of venous thrombosis  Fortunately this 1s a factor which can
be dealt with In other words early ambulation or carly movements whether
active of passive, can be offered to our bednidden and static patients

Thus applies especaally to the elderly sufferer

Tissue infury

Any form of tissue injury apart from direct injury to the vessel wall, will tend
to cause Jocal clotting by the release of thrombokinase Injury to the vessel wall
wll cause a roughening of the mntima and so imtite the whole process of throm
bosis It must be remembered that even the slightest trauma may start off the
process 80 that not only should the greatest gentleness be exercised 1n the per
formance of any surgical operation but the patient as a whole should be treated
with gentleness while being positioned on the operating table Long-continued
pressure on the patient s calf muscles on the operating table 1s thought to be a
potent cause of calf vein thromboss and should therefore be serupulously avoided.

Alteration in viscosity of the blood

Thus factor 15 seen most frequently in cases of polycythaemia rubra vera or
scvere dehydration, when there 13 Iittle doubt that the increased viscosity of the
blood 1s the main cause of the thrombosis

The assoctation between deep venous thrombowis and malignant disease would
seem to be more frequent than could be accounted for by mere comnadence and 1t
18 possible that some abnormality of the blood may be the link. Certainly any
unexplained thrombotic episodes occurring m a patient over forty years of age
should ratse the suspicion of a hidden carcinoma elsewhere
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Thrombotic episodes undoubtedly occur more commonly 1n certain debihtating
diseases such as ryphoid fever and pneunmoma, and although alteration of blood
viscosity may be a factor here the accompanying disease may be equally to blame

Many other factors have been mentioned from time to time as being associated
with thrombosis, but of these only cardiovascular disease, obesity and adiancing
age can really be sertously considered

Obesity

Pulmonary embolism and thrombophlebitis are far more common 1n patients
suffering from excess weight It has been shown by Snow and Anderson
that twice as many embolisms occur after operation m patients who weigh over
two hundred pounds Puerperal ilio-femoral thrombosis occurs essentially n
fat women, most commonly 1n primiparae from the age of thirty to forty Itis
my habit to avoid operating on the varices of overweight patients They must be
of normal weight and active in order to avoid an added risk of thrombosis The
patient who 1s not prepared to reduce her weight will as a rule prove to be an
unsatisfactory type upon whom to operate A high protemn diet, as discussed
later, will remove one stone a month from the most greedy sufferer

Debility

Debilitating diseases, especially carcinoma, are a proven factor 1 the causation
of thrombophlebitis and 1t 1s iteresting to note that Pratt found that one out of
every four of the massive pulmonary emboli 1n his series occurred in patients
suffering from carcinoma  Unexplamned 1lio-femoral thrombosis occurring 1n a
man of fifty-five strongly suggests the presence of a carcinoma elsewhere

Age

Thrombophlebitis 1s far commoner 1n those over forty years of age Stich
(1935) reported that 84 per cent of his patients were 1n this age group  Pratt again
found that 1n a review of 90 cases of massive pulmonary emboh 80 per cent
occurred 1n patients of over forty years of age

Tobacco

Workers 1n America, such as Duryee, Irving Wright and Pratt, feel that an
excessive use of tobacco may precipitate clotting This 1s a difficult point to
prove, but the connexion between tobacco and arterial spasm has been well
recognized for years

Fanulial
Irving Wright (1952) calls our attention to famihes who have thrombosing
tendencies

Pathology

The mechanism of thrombus formation was first described by Aschoff (1924).
and Hadfield (1950) has recently re-emphasized the importance of understanding
the basic pathology of the condition ’

The ﬁnPst stagchbx; the formation of a thrombus 1s a deposition of platclets onszml)
area of roughening or rregularity of the vewn ining or inima (Fig 217a) ucdl
roughening could be produced by trauma or inflammation 1n adjacent tissuc, :mn
it 1s a normal mechanism of reparr for the platelets to adhere to this arca 1 a
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endeavour to restore the smooth lining of the vein  Normelly the repair process
would go no further as the speed of blood flow would preclude any further cells
from becoming stuck to the platelets  If however the blood flow 1n the vessel has
been slowed for any reason a small mound of platelets and entangled blood cells
mapidly bulds up This presents a laminated appearance and 13 known as the

coralline thrombus (Fig 2175)  Its surface 13 marked by the ripple lmes of
Zahn which may be likened to the small furrows left on a sandy beach by the

ing tide

rm’l(}hcgdcvmﬂon of blood flow caused by this  coralline thrombus  grves nise to
marked eddying and further clotting immediately on the downstream side of the
thrombus and this 1 hikely to continue until the whole vesselis occluded (Fig 217¢)

g 2

Aakly,
IXELS

< ®

Fiq 217 —Diagrammatic representatson of the pathology of thrombons (after
Hadfield) For description see text.

The final stage 18 the clotung of the static blood between the thrombus and the
entrance of the next mawn tnbutary (Fig 217d) Thus clot— consecutire ™ or
“propagated —lies free in the lumen of the vein and is attached only at its distal
end to the ongnal thrombus It 18 this clot which 80 easily breaks off and forms
the dreaded embolus

If the thrombosis occurs 1n the calf veins this propagated clot 1s small 1n size
and tends to be multiple as many short veins within the area of muscle are involved.
The emboli which anise from calf vein thrombosis therefore tend to be small and
often repeated  On the other hand, thrombosis occurring 1 a major leg vessel
may give rise to a very long propagated clot, notably 1n the lio-femoral vein A
massive and fatal pulmonary embolus may often result from ths

Thus stage of the process is known as “ phlebothrombosis  and 1t 1s essentual to
realize that 1t 1s elinically sifent  Thus 1s due to the fact that the original thrombus
may be to small that 1t cannot be detected chimcally and although a large section
of a major vein may contain clot this causes no venous obstruction as 1t rapidly
retracts and leaves the lumen at least partally patent

If the propagated clot does not break off the process continues  The enttre
thrombus becomes orgamized and adheres to the vemn wall, causing an intense

231



VARICOSE VEINS

sterile inflammatory reaction along the length of the vein affected. The lumen of
the vein becomes blocked throughout the length of the clot and clinical evidence of
venous obstruction, together with the local and systemic signs of the inflammation,
rapidly becomes obvious Thus we now have the full clinical picture of thrombo-
phlebitis

It 1s 1mportant to appreciate that phlebothrombosis and thrombophlebitis are
nothing more than two different stages of the same pathological process 1t 1s
perfectly possible, therefore, for the two stages to be present at the same time 1n
the same patient

The final stage of complete organization leaves the vein as a sohd fibrous cord
through which recanalization may or may not occur.

Clinical picture

There are certain general signs and symptoms associated with all cases of
thrombophlebitis, but as will be seen later there are many signs peculiar to the
exact area of the lesion, these will be given separately under different headings
Generally speaking, thrombophlebitis 1s associated with pain together with
tenderness  Swelling of a Iimb may occur and oedema 1s present 1n severe cases
A general reaction to the condition may express 1tself by the presence of pyrexia
and general malaise The acute stage of thrombophlebitis lasts a variable time
before presenting the condition of chronic venous insufficiency, but with treatment
a subsidence of acute symptoms may be expected within a week or two. The
signs and symptoms of thrombophlebitis may now be studied according to the
localization of the disease

Phlebothrombosis

It must be remembered that this stage of the process 1s clnrcally silent  The
first indication of its presence 1s either a pulmonary embolus which comes as a
“ bolt from the blue ”’, or the onset 48 hours later of the next stage of thrombo-
phlebitis

Thrombophlebitis of the deep calf veins

In the vast majority of patients suffering from deep vein thrombosis the site of
origin 1s either m the deep veins of the calf or 1n the pophteal vein itself.

Thus 1s the most important condition so far as diagnoss 1s concerned, since it 1s
this type of thrombophlebitis which, 1f early and adequate treatment 1s not
mstituted, may lead to extensive thrombosis and the serious risk of embolism
Any patient who erther after an operation or after a pregnancy shows anlxlncx-
plicable rise 1n temperature and pulse rate must be examined most carcfu y~ml
order to exclude thrombophlebitss of the deep veins It must agam be emphasizec
that pyrexia, however slight, occurring at about the fourth or fifth day after opc;irai;]Oll;
must always make one suspect the condition under discussion Beyon e
temperature the patient may only admit to a shight cramp or aching 1n one o
calves, and this symptom may be quite transient

Constltutlona)l, S)I?mplomsymayqbe absent, although restlessncss 18 st?n;cugn:lc!:
present  Any definite signs such as swelling of the legs or glassmcss,o 1;0 o
or engorgement of the superficial veins are late signs and as a rule they app
when the valuable time for anti-coagulant therapy has passed
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Signs and symptoms vary widely according to the extent, site and type of the
lesion  The following are usually present.

Pain —Wide vanations 1n the amount of pain usually occur It may be severe
enough to need opates or so shight as to be 1gnored by the patient

Tenderness —This occurs on pressure either m the mddle of the calf or 1n the
popliteal space

Fever —A shight tempersture 1s usually present in the earliest stage but even
when absent  raised pulse rate should make the exammer suspicious as this 1s a
most constant sign.

Colour changes —In the carly stages changes in the colour of the limb are not
usual. Blockage of a large ven however in time will causo a dusky cyanows to
appear

Oedema —Again this 15 not the earliest sign of deep vein thrombosis but m
about half of the patients affected oedema 15 to be expected within the first day or
two of the inflammatory process.

Examination —When examuning the lmb 1t 18 essential that the calf muscles
should be relaxed by bending the patient s knees  Careful palpation should then
be done throughout the whole area of the pophiteal and tibial veins ~ Any pont of
tenderness must be noted Homans s sign 18 of value this may be evinced by
acute dorsiflexion of the foot which, 1n the presence of deep vein thrombophlebitis
will produce a localized pain 1n the calf

All house surgeons should be on the look out for this condition of deep ven
thrombophlebitis and should be shown the correct method of examining the leg.
They must realize that other causes of post operative pain and tenderness in the
calf muscles are rare and that all patients with pyrexia must be suspected of
thrombophlebitls until the converss can be proved In this way embohsm can
be made much less common than 1t now 15

Tlio-femoral thrombophlebitis

Tio-femoral involvement usually follows a moro distal thrombophlebitis
Gunnar Bauer states that 1n hus own investigations only 3 per cent of cases arose i
the veans of the thigh and pelvis  The other 97 per cent onginated 1n the deep veins
of the calf When established this condition usually gives rise to constitutional
symptoms and pyrexia of 102 F 1s not uncommon A general feeling of malaise
is farly constant Many authors call attention to the diagnostic triad which
conssts of the following.

(1) Swelling of the himb

(2) Congestion of the skin and engorgement of the superficial veins

(3) Tenderness over the femoral vein In Scarpa s triangle

Although the first two symptoms may dusa after a few da
1n Scarpa s tnangle may last for a eomldmblcptpl.::. v (endemets

Thus is the classical picture of the white leg  or  phlegmasia alba dolens
which is so commonly seen following cluldbirth  In thus condition the predommant
clinical feature 13 oedema with a normal or pale skin colour If however the
venous obstruction 13 more extensive and the large collateral vens are involved by
the thrombophlebihs marked cyanosis of the limb also occurs particularly in 1ts
lower part  Necrotic changes may supervene  Thus is the more serious condition

233



VARICOSE VEINS

known as “ plilegmasia caerulea dolens” The basic pathology of the two con-
ditions 1s the same and the difference 1s one of the degree of venous obstruction
only Fortunately, the latter type 1s rare

By the time either of these chinical conditions has appeared the dangerous stage
of phlebothrombosis 1n that leg has passed and the risk of pulmonary embolism
has receded It 1s uncommon for embolism to occur 1n combination with an
established *“ white leg” 1In the occasional case, however, the condition of
phlebothrombosis may be present in the other leg at the same time and this may
prove to be the seat of the embolism

The reader 1s recommended to turn to page 325 regarding the differential
diagnosis between oedematous conditions due to lymphatic mvolvement and
those due to venous occlusion Lymphoedema 1s the only condition which may
cause difficulty so far as differential diagnosss 1s concerned It should be remem-
bered, however, that ilio-femoral thrombophlebitis has an acute onset in contra-
distinction to that due to lymphoedema Acute arterial obstruction presents a
pale leg rather than the swollen and cyanotic leg associated with venous occlusion

Complications

Before considering the treatment of thrombophlebitis occurring in various
locations 1n the venous system of the legs 1t 1s of interest to tabulate the com-
plications of deep vein thrombophlebitis which may occur

(1) Pulmonary embolism.
(2) The development of secondary varices
(3) A sequela rather than a complication which may be termed chronic venous
msufficiency
(4) Muscular atrophy
(5) Post-phlebitic neuritis
(6) Pyaemuia
(7) Gangrene
Pulmonary embolism

Amongst the above complications pulmonary embolism 1s the most important
and for this reason the discussion of the treatment of this condition 1s given

elsewhere (see p 243)

Secondary varicose veins ]

Secondary varicose veins are usually found 1n cases of chronic venous insufti-
ctency and they may be a cause of additional embarrassment to the venous circula-
tion of the leg  These secondary varices may appear 1n the lower abdomen above
Poupart’s ligament or may affect the main trunks of the saphenous veins Their
treatment 1s discussed elsewhere and considerable judgment and accurate tesing
of these veins are required before either surgical or sclerosant measures arc advised

Chronic venous msufficiency
This 1s the result of the permanent venous obstruction and valvular -
competence left by the process of orgamization following thrombophlcbitis dema
Chronic venous msufficiency shows itselfl by the development of ot c;m ,
which 1s increased by prolonged standing  This oedema produces a heavy, m':l t‘::g
limb and may be further complicated by the presence of a congested co(;npcgst Wi
superficial venous system. Chronic venous insufficiency, if untreated, may g
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s to vancose eczema and ulceration  The treatment of this condition by com
pression bandages such as the two-way stretch bandage 1s described 1n the chapter
on conservative treatment of varices and in the chapter on bandaging technique
Sufferers from chronic venous insufficiency are sometimes neglected by the pro-
fession and ere not advised regarding adequate supportive measures  They are
apt to fall into the category of incurable post thrombotic ulcer All that 15
needed 15 the correct selection of the proper type of support in order to prevent
almost inevitable ulceration  The two way stretch bandage used correctly over a
length of time will, 1n very many cases, help considerably in the process of recanal
1zatlon of obstruction in the deep veins of the leg.  All patients with oedematous
limbs of many years duration should be told of this possibility They may well
be successful if they persevere with this simple treatment

Muscular atrophy

Atrophic changes in the muscles are not only assocated with this chronic
venous Insufficiency which is a late result of acute thrombophlebitis of the deep
veins, but may also be seen 1n any sufferer from severe untreated varices  Flabby
calf muscles and flat feet are frequently foond 1n these patients  From the practical
viewpoint those treating varices must have some knowledge in advising their
patients regarding the treatment of pes planus and so on

Post-phlebitic neuritls

Post phlebitic neuritis 1s not as uncommon as mght be thought  Pain shooting
down the superficial sural nerve 1s sometimes seen 1u sufferers who give a history
of a former attack of superfictal phlebitis It 1s also of interest to note that neuritic
pain s sometimes seen in patients who have been submitted to ligation of the
external saphenous vein  From the practical point of view 1t 1s of interest that
these patients may be cured by local block anaesthesia with procaine

Pyaemia
Fortunately pynemia 1s rare and only complicates those cases of suppurative

thrombophlebitis which have not reacted either to penicillin or to other chemo
therapy  If established it may well prove fatal

Gangrene

Gangrene 18 fortunately also rare  As previously powted out, Nature most
kindly effords a compensatory collateral circulation m cases of ilio-femoral
thrombosis  Only 1f this fails does the condition of *“ phlegmasia cacrulea dolens
occur  Gangrene sometimes occurs 1n the extreme form of this condition and
1mplies some degree of arterial involvement

TREATMENT OF DEEP VEIN THROMBOPHLEBITIS

In considenng the treatment of thrombophlebitis as 10 all therapy preventive
measures must take preference  Furthermore the treatment of the acute stage
will be found to depend largely upon the early recogmition of the disease. A
special note should be made of the all ymportant treatment of deep vein throm
bons which when correctly carned out, wll prevent many cases of embolism and
lessen the number of cases of chronic venous msufficiency associated with post
thrombotic ulceration and eczema
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There are therefore three stages of treatment to be considered

(1) Prevention of thrombosis

(2) Treatment of established thrombophlebitis

(3) Treatment of sequelae—chronic venous nsufficiency Of these stages,
quite the most important, and yet the most neglected, 1s prevention.

Preventive measures

Prevention 1s always better than cure, and there can be little doubt that 1f greater
attention were paid to the following simple measures, post-operative deep venous
thrombophlebitis would be very much less common than 1t 1s now

Avoidance of trauma

(1) Care 1n moving the unconscious patient
(2) Pressure on calves to be avoided
(3) Gentle surgical technique

Measures to improve venous return from legs

(1) Early active exercises of legs in bed

(2) Early deep breathing exercises

(3) Early ambulation  The patient should get out of bed to walk and nof to sit

(4) If for any reason these measures cannot be satisfactorily carried out the
venous return from the legs should be encouraged by elevating the foot of the bed
9-12 1nches until the patient 1s well enough to co-operate  (Payling Wright (1953)
has shown that this simple manoeuvre alone can increase the venous return from
the legs fourfold )

(5) Needless to say, the nigid enforcement of Fowler’s position, particularly by
the use of a ““ donkey ” beneath the thighs, should be condemned

Other measures

The correction of the fluid balance and of blood dyscrasias 1f these are present,
1s all important In addition, clearance of focal sepsis should receive carcful
pre-operative attention

Prophylactic anti-coagulant therapy

Despite the impressive figures given by Gunnar Bauer (1946), 1t 1s doubtful 1f
the wholesale prophylactic use of anti-coagulants 1s a justifiable procedure, and 1t
has not recerved wide acceptance in this country

Treatment of established thrombophlebitfis

It 1s only fair to state that opinion on this subject 1s sharply divided The mmg
bone of contention lies 1n the use of anti-coagulants Some authoritics regar
their use as essential while others consider them unnecessary and even dangcrou:;]
Therefore, while the author's preferences will be stated, any conflicting views Wi
be noted so that the reader can make up his own mind on the subject

Treatment of calf-vein thrombosis

Where the condition 1s localized to the calf veins, the author believes tlm:. t}hc
best treatment 1s simple activity of the leg  If the patient is 1n bed the foot}o t lj
bed should be raised, a firm bandage apphed from toc to hnee and actiee ankle aln)
Lnee exercises enforced  (Five minutes cvery hour, on the hour. 1s a good rule
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If the conditton occurs when the patient 1s ambulant (this 1s surprisingly
frequent) nmothmg more than the application of an elastic bandage and the further
encourngement of active exercise 18 required

In the authors opinion there 18 no ndication for anti-coagulant therapy 1n the
uncomplicated case

The place of anti-coagulant therapy and proximal venous ligation 15 considered
later 1n this chapter

Treatment of {lio-femoral thrombophlebitis ( white leg ')

Because of the serlousness of this condition and the long term sequelac 1t is
here that the differences of opinion with regard to treatment are most marked

In the acute phase of the condition the limb 1s grossly oedematous and panful
and there 15 probably an added ¢lement of vascular spasm

All are agreed, therefore that the only procticable treatment at this time 1s for
the limb to be rested with the foot of the bed raised at least 12 inches  Some
analgesics are usually necessary

Boyd (1958) and Dickson Wright (1958) believe that the acute phase can be
matenally shortened by the use of pararertebral sympathetic block to relieve the
associated vascular spasm It would scem to others however that this would
mcrease the amount of blood ententng the imb just at the tume when the obstruction
of the veins 1s at 1ts height and 1t could consequently only aggravate the congestion
1 the limb

Oldham (1958} 1s strongly 1n favour of immediate anti-coagulant therapy with
the object of preventing any further intravascular clotting and preserving the
venous return through such collaterals as are patent

In practice, the authors have not been able to prove to their own satisfaction
that either of these two measures has been of much benefit except 1n the most
fulminating cases and do not usually employ them

Over the past twelve months one of us (A G D) working with Dr T C Thorne
has had the opportunity of treating several cases of acute deep vein thrombosis
by epidural block anaesthesia The ummediate benefit to the patient and the
results aro extremely satisfactory In two cases the procedure was repeated 48
‘ours iater and the acute phase of the thrombosis seemed to be thus shortened
very considerably  Since epidural block anaesthesia 13 now an almost standard
procedure 1n most hospitals in this country 1t 1s felt that the assistance of a skilled
anacsthetist 1n these cases can be of real value

While the imb is being rested 1n elevation the local application of warm moist
heat 13 soothing and helpful 1n so far as 1t causes a relief of venous spasm and helps
In mmproving the collateral venous return through the superficial veins  The limb
1s covered with Nivea cream to protect the skin and towelling 1s wrung out 1n hot
water and loosely applied to the whole extreruty  Hot water bottles or an electric
blanket are placed around the towelling to provide constant warmth  The progress
of the imb is now carefully watched Usually the condition begins to 1mprove
quite rapidly but occasionally 1t becomes obvious 1 the succeeding 12-24 hours
that the thrombotic process 15 spreading rather than resolving  These are the
cases 1n which the author uses anti-coagulant therapy (See page 244 )

As 3000 as the pain and oedema begin to subside usually within 48 to 72 hours
gentle active exercises of knee and ankle may be started When the patient has
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shown that knee and ankle movements can be performed reasonably easily, 1t 15
often of benefit to ask the physiotherapist to start light massage to speed the
resolution of the oedema

The patient 1s kept 1 bed until the cedema has subsided almost completely, by
which time full knee, ankle and thigh movements should be posstble A firm,
carefully applied elastic bandage (TW S) 1s now applied and the patient s
gradually allowed out of bed for walking exercises

1t 1s imperative that the patient 1s not allowed to get out of bed unless the lmb 1s
properly bandaged She must further realize that the venous circulation 1n that
leg may be permanently damaged, and that prolonged elastic support 1s essential
to avoid the sequelae of chronic oedema, induration and ulceration

Irving Wright (1952) has done us a great service 1n calling attention to the
avoidance of deep breathing and strain during the acute stage of thrombophlebitis
He points out that deep breathing introduces negative phases of pressure which
tend to free loosely attached thromb1  He points out how frequently patients are
asked to breathe deeply when their chests are being examined for suspected emboli
Such procedure 1s dangerous and 1s not necessary, since the diagnosis 1s usually
made quite certain by the symptoms The place of proximal venous ligation is
discussed under the heading of pulmonary embolism

Treatment of chronic venous insufficiency

Before the patient 1s allowed to leave his bed, to which he has been confined
during the acute pyrexial stage of the disease, the signs of chronic venous in-
sufficiency, such as oedema and congestion of the superficial venous system,
must recetve treatment Correct supportive treatment 1s essential from the very
commencement if ulceration and eczema are to be avoided in the future This
matter 1s discussed 1n the chapter on bandaging technique and manly consists of
the use either of sticky or dry elastic bandages. In particular the two-way-
stretch bandage 1s of service, and 1ts use in the carly stages will not only help
to prevent the formation of oedema but from 1ts massaging action during ambula-
tion may have a beneficial effect on the recanalization of the deep veins  In fact,
the patient should not be allowed to leave his bed without the proper application
of an elastic bandage At this time he could use the special chair which is recom-
mended by the author and 1illustrated on page 186  Later on, physiotherapy and
massage may be given with advantage The patient must rcalize that sup-
portve therapy should be continued for at least six months and possibly for the

rest of his life

Previous deep vemn thrombophlebitis and pregnancy

Patients frequently ask whether 1t 1s safe for them to undergo a further prCé;-
nancy having previously suffered from a *“white leg”  Every patient ha‘s to Ic
considered as a separate problem  If the decp veins have recovered suﬂncwntdy
and ocdema and ulceration are absent, a further pregnancy 1S not comm-mdnc.ucl .
but careful supervision and adequate bandage support 1s essential throughout the

regnanc

P igmn): one 1s sometimes asked whether a therapeutic abortion ls]nd;zgﬂlgtrl
owing to the severity of the varices and to the complications 1n cnhcrﬂt;c :a Opmy
superficial venous systems, Again, there 1s no hard and fast rule, but the may
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of patients can be stecred through subsequent pregnancies provided adequate
precautions are taken  However oedematous ulcerated imbs may well be made
so much worse by o further pregnancy that the mother may find herself crippled
i her future life  Under these conditions the varices may well be considered to
be an additional factor whilst taking into consideration the general state of the
mother 1n advising that the pregnancy should be terminated  When consulted in
this matter however it must be realized that varices and their complications
improve constderably after parturition  There 1s always the case however
which after weighing up the pros and cons we are obliged to recommend that
further pregnancies would be so deleterious to the patient s health that 1t would
be unwise to allow her to continue with her pregnancy

Summary

(1) A clear understanding of the pathology of thrombosis 1s essential 1f logical
treatment is to be gven

(2) Prevention 1s better than cure To permit venous stasis 13 to permit
thrombosis  The factors conducive to thrombosis are

(3) Views regarding the use and possible abuse of anti-coagulant drugs are

(4) Long term treatment 1s just as important as the immediate treatment
Only n this way will the results of the indurated leg be avoided

PULMONARY EMBOLISM
Incidence

Many studies of the incidence of fatal pulmonary embolism 1n surgical cases
over recent years have been made  From these 1t 13 possible to conclude that one
patient 1n every 750-1000 submitted to surgery will die from embolism  From the
statistics of earlier years (1920-30) 1t would seem that mortality has been halved as
the average ncidence for that period was approximately one in every 500 cases
(Henderson 1927 Matas 1932 and Barker Hygaard Walters and Priestley 1940)

The occurrence of non fatal pulmonary embolism 1s less well recorded but
Murley (1950) and Jorpes (1950) agree that 1t 1s af least five times as common as the
fatal variety

It is worth noting that pulmonary embolism occurs just as frequently 11 medical

as 1n surgical cases and that varicose rein surgery is followed by no higher incldence
than any other operation

Pathology

The embolt which become impacted mn the pulmonary circulation onginate
from the propagated clot either i the large pelvic veins (ilio-femoral) or the smaller
veins within the calf muscles

In the former nstance the embolus 1s massrve and usually causes sudden death
by occlusion of the main pulmonary artery In the latter 1t 13 small (and often
repeated) and gives nise to small patches of mfarction 1 the lung tissue, with a
typical chimical picture

The massive embolus anses from a large propagated clot 1n the tho-femoral
vein  Any sudden increase i the flow of venous blood after a prolonged perod
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of stasis, such as may be caused by the patient’s first attempt to get out of bed or
straining at stool, 1s sufficient to dislodge this clot and force 1t into the circulation
It then passes en masse via the heart into the main pulmonary artery, where 1t
becomes impacted, causing sudden massive occlusion of the blood flow through the
Iung and 1mmediate death from asphyxia (Allen, Barker and Hines, 1955)

{
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FiG 218 —An orgamzed clot 1n the femoral vein together with thrombosis of the
deep veins of the calf muscles It is 1n these deep veins that the dangerous thrombotic
condition usually develops, and, as pomnted out 1n the teat, the early recogmtion of
this process 1s essential 1n order to avoid pulmonary embolism, which occurred 1n this
particular casc

VIV

In some 20-30 per cent of cases, the embolus 1s not large enough to obstruct
the pulmonary artery completely, but the fatal 1ssue 1s not long delayed and 1s then
due to acute cor pulmonale |

The small embolus oniginates m the smaller leg veins, most commonly the
muscular branches n the calf muscles, or as a fragment of the propagated C]]m
above an arca of thrombophlebitis 1n one of the longer leg veins  The size of IIW
embolus 15 thus limited and may be no larger than a grain of rice Bccausc‘t 1:;-
lesion 15 inflammatory n nature, many small veins in the locality are involved an
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potential embolt form in each  This explains why the smaller emboli tend to be
multiple or repeated  As m the case of the massive embolus 1ts passage nto the
arculation 18 occasioned by sudden movement and increased venous flow

we 120 3l 4 5 6

Pn.ZlQ—hhmmrynnboUm An organized clot i3 t0 be seen in the pulmonary
artery  thrs embolism is the sequel to the thrombotic process shown 1n Fig 218

The 1mpaction of a small embolus 1 the pulmonary artenal tree results 1n the
Tmaton of a small wedge-shaped  pulmonary infarct near the periphery of the
Dgsand most commonly in the lower lobe
ocd 'Eﬂu emboli rarely cause death immediately but if repeated they may gradually

ude the pulmonary circulation sufficiently to cause a fatal degree of subacute
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cor pulmonale This has been shown expenimentally by Harrison (1948)
According to Allen, Barker and Hines (1955) thrombophlebitis migrans produces
fatal pulmonary embolism 1n about 5 per cent of cases

While 1t 1s comparatively uncommon for pulmonary emboli to arise from
varicose veins owing to their tortuosity, varying calibre and stagnant blood flow,
the possibility should always be borne 1n mind whenever thrombophlebitis occurs

Clinical picture

The massiwe pulmonary embolus

The massive pulmonary embolus comes as a “ bolt from the blue . Rarely
are there any warning signs or symptoms, and the sudden fatal collapse on the

Fic 220 —Pulmonary emboli Two small branches of the pulmonary artery are
blocked by plugs of clotted blood, the surrounding alveoli are filled with granular

debris and leucocytes

tenth to fourteenth post-operative day can hardly offer any difficulty as l’;drt ds
diagnosis 1s concerned  Death usually occurs within minutes of the onsct, but 1n
a few cases 1t may be delayed an hour or two

The small embolus el

The small embolus, on the other hand, 1s often preceded by obvious chinic
vidence of thrombophlebutis 1n the leg or calf veins , )
¢ Any attack of plI::unsy in the post-operative period should raise gr;l}qcmﬂl'llﬁn
picion of embolism  This pleural pain may be associated with hacmop >uqu'!il)'
apprchensive mental state and a raised pulse rate  Pyrexia, 1f}prcs'cnrlr,lcl;:,on r‘uh
only slight  The established signs of pulmonary infarction such as a e nosl;
moist riles and so on, are not usually present n the carly s!dgc‘ .Im h‘rﬁ) e
must be made on the symptoms Radiography of the chest may con
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diagnosis by showing a wedge-shaped shadow 1n the pulmonary field, together
with an elevation of the diaphragm on the affected tide and limutation of 1ts
movement. As often as not, positive radiological findings are absent 1n the early
stage and rehance cannot be pleced on this method of diagnosss  The pauent
suffering from embolism requires rest. Deep breathing during the examination
to ascertaln the location of the infarct should be avoided Agamin X ray findings
at this stage are purely of academic interest. A diagnosis may be made on
symptoms and the quieter the patient 13 kept the better

Differential diagnosis

Pulmonary embolism with its dramatic onset usually offers but httle difficulty
in diagnosis

Coronary thrombosls —A sudden attack of coronary thrombosis may 1n part
imitate acute embolism. The pain however is not pleuntic in character and may
quite typically shoot down the arms. The presence of substernal pamn is more
indicative of coronary thrombosis than of pulmonary embolism  Cyanosis 1s not
usually present. In cases of doubt the clectrocardiogram will show a different
plcture from that produced by pulmonary embolism

Pneumonia —Pneumonia is unlikely to confuse a good clinrcian, since a high
tempernture in combination with a cough and signs of infection should make him
suspect the condition These symptoms are usually accompamed by definite
s1g0s 10 the chest which are absent 1n the early stages of embolism

Sequelae of pulmonary embolism

A1 a rule, in those patients who have lived through the primary attack of
embolism the condition will clear up 1n & week or two and leave no complications.
Some patients who have sustained extensive infarction however may be left with
pleural adhesions and a localized pulmonary fibrosis the antecedent condition
being one of pulmonary effusion  Pulmonary necrosis and abscess are fortunately
rare sequelac to a pulmonary embolism but cases sometrmes occur

Treatment

The methods of prevention applied to thrombophlebitis apply equally to the
methods for the prevention of embolism (see page 236)  The introduction of early
ambulatory rmeasures following operation and childbirth 15 of particular 1mpor
tance 1n prophylaxis In addition it should always be remembered that when
called upon to operate on a patient who has been 1n bed for some considerable
time 1t 13 wise, when possible, to get him up and make him walk a little before
subjecting hum to surgery It cannot be repeated too often that the early chinical
1gns of thrombophlebitis must be looked for and recognized. In all patients
showing change 1n pulse or temperature 1n the post-operative period or the presence
of a shight transient cramp in the calf muscles, a grave suspicion of deep vein
(hr:ml:;ophlfblis mustii:e a;v;kcnad. The prophylactic measures already described
and the ear! agnosis of dee
o b criboﬂxg:‘n p vemn thrombophlebitis are essential 1n the pre

In detailing the treatment of established pulmo embolism
be somewhat arbitrarily divided, for simplicity s n'gll"); nto t\vo&:;cu:su’l“'}?j]:
method has alrendy been adopted when considering the signs and symptoms

243



VARICOSE VEINS

The small embolus

This acute emergency should be treated by the following measures

(1) Animmediate mnjection of papaverine hydrochloride, gran 1 1n conjunctior
with atropine sulphate, grain vig

(2) The admimstration of oxygen

(3) Full anti-coagulant therapy as described on page 248

In the early stages all the recognized methods for the relief of shock shoulc
benstituted  Prolonged rest 1n bed 1s not necessary, however, and patients should
not be so confined for more than a few days after the acute symptoms have sub-
sided  For additional safety anti-coagulant therapy should be continued for af
least a week after the patient 1s up and about

The massive and fatal embolus

Pulmonary embolectomy has been condemned by most of the authorities,
including Allen, Barker and Hines (1947), who state that ““ in those patients who
survive long enough for the operation to be begun the risk of death from the opera-
tion 1s little less than the risk of death from the embolism if the operation is not
done” This appears to be the accepted opinion at this time

Summary

The prevention of embolism 1s of the utmost importance and every care should
be taken to note the earliest signs and symptoms of the antecedent thrombo-
phlebitis Rapidly nstituted anti-coagulant therapy will prevent the formation of
further embol1 and additions to the one already present

Those who survive a primary attack of embolism and who recerve no anti-
coagulant treatment run a one m three chance of further embolism and a onc
five chance of death ~ Correct and immediate treatment must be given 1n order to
save their ives However, those of us who have been faced with the tragedy of
fatal embolism may find some comfort from Pulvertaft (1947) who after analysing
a large number of fatal cases remarked that * the majority of the cases werc men
and women whose hour of death was not long to be postponed from the naturc
of their condition, and to whom death came, 1f suddenly, as a merciful cuthanasia ™

ANTI-COAGULANT THERAPY

The anti-coagulant drugs, when given 1n adequate dosage, can be uscd prophy-
lactically to prevent a venous thrombosis, and therapeutically to prevent an
extension of a thrombosis which has already developed It 1s proposed to discuss
therr use 1 the prevention and treatment of thrombophlcbitis and pulmonary
embolism only, although many other conditions such as coronary thrombosis may
be benefited by this treatment

The anti-coagulants 1n common use fall into two main groups ‘
heparin stands alone  The second group comprises a number of synthetic sub-
stances which all act by reducing the production of prothrambin by the hiver

Used correctly, these drugs are most valuable weapons n the fight .xg.m;sf
pulmonary embolism and thrombophicbitis  but injudicious usc cuan lead to the

direst consequences soests that
Some recent work by Moser 1 the Umited States on fibrinolysin sugges ‘

this substance may be of some value in dissolving intravascular clots  Tus
approach. however has yet to be developed
244
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Indications for anti-coagulant therapy

The cardinalindication for anti-coagulant therapy 15 the occurrence of pulmonary
embolism  On 1ts place n the treatment of deep vein thrombophlebitis as has
already been mentioned there 18 still disagreement.  There may be a place for 1t
1n the prophy laxis of future episodes of thrombosis 1n patients with known throm
botic tendencies and the physicians have recently been gamning much experience in
1ts use in the flelds of coronary and cerebral thrombosis

In the authors opinion there 15 no place whatsoever for the blunderbuss
routine post-operative administration of anti-coagulants

Contra Indications to antl-coagulant therapy

Anti-coagulant drugs should necer be admumstered to any patient with an open
wound or any condition from which haemorrhage mught possibly occur  This
includes peptic ulceration haemorrhagic diathesis or adranced pregnancy

With the exception of hepann, no anti-coagulants should ever be used in the
presence of /iver damage

In cases of doubt, where anti-coagulant therapy 1s otherwise deemed essential
heparin s the drug of choice, because of 1ts short lived effect, lack of hiver toxicity
and the availability of an immediate antidote
Heparin

Heparin 1s normally present in the body particularly in the large capillary beds
such as the lung and liver where presumably 1ts function 1s to prevent intravascular
cloting  Commercially the chemical 1s 1solated from mammalian lung tissue and
;t:;dardm:d in international umts  The onginal Toronto unit 15 now no longer

Administration and dosage

Heparin can only be satisfactonly admumistered by imtravenous inpection
Intramuscular injection 1s painful and likely to cause large haematomata  Since
the drug 1s destroyed rapidly imjections must be repeated every 4-6 hours if an
effective blood level 18 to be maintained  This can be performed most simply by
the use of an indwelling intravenous needle of the Gordh type which can be left
in the vein for 2448 hours without causing undue discomfort Hepann treat
ment has now become so standardized that no form of laboratory control is
considered necessary (A therapeutic level is obtained when the coagulation time
of the blood 15 rassed to between 20 and 30 minutes )

The average dosage required 13 5000 international units 4-hourly but the
authors are mnclined to regard this as &8 mmmum and are prepared to give even
double this dosage in certain cases

Protamine sulphate is the apecific antidote to heparin

Should haemorrhage occur while a patient 15 on hepann the drug should be
stopped and an /) diate intrarenous infection of protamine sulphate given (1
mllibtre of | per cent solution for every 1 000 international units of heparin given
in the last ngection)  The effect 1s instantaneous and 1t 1s rarely necessary to
repeat the dose

Rothnie and Kinmonth have recently found that the hepann which is added
to perfused blood during open heart surgery is not fully neutralized by the standard
protamine sulphate and they have had occasion to use a new compound
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““ polybrene ”, which appears to be consistently effective 1n neutralizing the anti-
coagulant properties of heparin. Although this drug 1s still in the experimental
stage, 1t would seem likely that 1t will become a more satisfactory antidote for
use 1n cases of haemorrhage due to heparin therapy.

The anti-prothrombin group

All the drugs which fall into this group do so because their basic function 1s to
reduce the prothrombin output of the liver, and thus indirectly mcrease the
coagulation time of the blood. The fact that they are able to prevent the liver
from performing one of 1ts most vital functions means that they are powerful hiver
poisons  This must always be borne in mind whenever their use 1s contemplated

The fascinating story of the discovery of Dicoumarol in 1921 by Schofield 1
his studies on sweet clover disease 1n cattle 1s by now familiar to all ~ All the more
modern anti-coagulant drugs stem from this discovery Both Tromexan and
Sinthrome (Geigy) are derivatives of the coumarin group and are safer than
Dicoumarol 1n use because of their more rapid absorption and detoaication 1n the
body Dindevan (Phenylindanedione—Evans) 1s not a coumarin derivative, but
1ts mode of action 1s precisely the same

Administration and dosage

All the drugs in this group are admimstered orally Because of this, and
because of their indirect mode of action, the full therapeutic effect does not appear
until 36-48 hours after the imitial dose If an immediate effect 1s required there-
fore, 1t 1s necessary to give heparin for the first forty-eight hours until the oral
anti-coagulant can reach a therapeutic level (A recommended scheme of anti-
coagulant treatment 1s given later in this chapter) Oral anti-coagulant therapy
must be controlled throughout by frequent laboratory estumation of the prothrombmn
content of the blood In practice 1t 1s advisable that this should be donc daily for
the first week, and then on alternate days The absorption, and thercfore the
effect, of these drugs 1s so variable that such frequent control 1s essential The
method most widely employed 1s Quick’s one-stage estimation of prothrombin
time (see page 249 for details)

It 1s now generally agreed that the full therapeutic effect of this group of drugs
1s not reached until the prothrombin content of the blood 1s reduced 1o 20-30 per
cent of normal This 1s equvalent to increasing the coagulation time by two to
three ttmes  As a rough guide, 1n all cases 1t 1s best to start with a large londm'g
dosc on the first day, halving this on the second day and then continuing with &
shghtly lower maintenance dose on the succceding days  The maintenance dosc
1s varied according to the results of the daily prothrombin estimations

The average order of dosage of the various drugs 1s as follows

TABLE 2
DOSAGE OF ANTI-PROTHROMBIN DRUGS

Dicoumarol Tromesan Smthrome Dinddcran )
r 100 mg bd
Ist da 150 mg bd 600mg bd 12mg bd
2nd d:{) 7Smg bd ggg n(:(z’:o bd § r;;':né) d ;Q—Tfﬁ) 2);1
. - X _ m 2. 5
Maintenance 533380 mg 006 £ iy e
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It must always be remembered that there 1s very wide vanation in the individual
response to any of these drugs and the prothrombin estimations should be
observed carefully before assessing the dosage for the succeeding 24 hours

The duration of treatment for most venous conditions rarely exceeds three
weeks and 7-10 daye 15 usually quite sufficient

Antidote

Should haemorrhage occur while the patient 1s on oral anti-coagulant therapy
the situation is rather more serious than if hepann 1s being used, as there is no anti
dote which has an Immediate effect  The drug of cholce 1s vitamin K, given intra
venously This will cause a definite nise m the prothrombin content of the blood
in 6-8 hours and restore normal level in 24-36 hours  In cases of severe haemor
rhage doses of 100-350 mulligrams should be given intravenously and in less
serious cases 10-50 mulligrams should suffice  Vitamin K, can be given orally
but the effect wili be further delayed if this route 15 used

Should the hoemorrhage be severe and vitamin K; not immedrately available,
immediate fresh blood transfusion 18 of the greatest assistance  Transfusion of
stored blood may be necessary to restore blood volume, but 18 not nearly 2o
effectrve 10 stopping the haemorrhage as fresh blood  Preparations of vitamin K
are of doubtful value as antidotes to the oral anti-coagulants

Summary

Comparison of the two types of anti-coagulant drugs can best be shown by the
table below

TABLE 3
CoMPARISON OF ANTHCOAGULANT Druas
Hrpm'u Antiprotkrombin Growp
Mode of actlon Direct Indirect
Prevents normal Acts as liver poson
clotting action of | reducing prothrombin
blood production
Method of Intravenous Ol
administration inyection only
Speed of action Immedate 36-48 hours
Duration 4-6 bouns 12-24 hours
Method of control Not required Daily prothrombin
estimation essential
Antidote Inravenous Vitsoun R,
protamine Fresh blood tamfusion
sulphate (mg, Effect delayed 6-8 hours
for mg.)
Effect
InStRAANCOtS
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Suggested routine anti-coagulant therapy

In practice, the authors have found that 1t 15 most satisfactory to apply a single
scheme of treatment for all patients requiring anti-coagulant therapy. The basts
of the treatment 1s to start oral anti-coagulants immediately, and cover the nitial
period of 48 hours before their effect 1s shown with heparin By this means,
immediate prolongation of coagulation time 1s obtained and can be continued as
long as necessary  Because the authors have had more practical experience with
Dindevan they naturally tend to prefer 1t, but should the reader wish to use any of

the other oral anti-coagulants, the comparable dosage may be obtained from Table
2 (page 246)

Precautions

(1) Check that no contra-indications exist (liver damage, actual or potential
bleeding focus, haemorrhagic diathesis)

(2) Take blood for check prothrombin estimation

(3) Watch for haemorrhage throughout treatment

(4) Make sure that Anndotes (prothrombin sulphate 1 per cent solution, and
vitamin K,) are available

Treatment

First day

(1) Inject heparm 15,0001 U intravenously give Dindevan (phenyhndancdione)
100 millhigrams orally

(2) Four hours later  Inject heparm 7,500 1 U 1ntravenously

(3) Eight hours later Inject fiepariz 7,500 1 U intravenously give Dindevan
100 milhigrams orally

(4) Repeat heparm 7,500 1 U 1ntravenously every 4 hours for 48 hours, then
discontinue

Second day
(1) Chech prothrombin estimation
(2) Continue heparin 4-hourly
(3) Give Dindetan 50 mihgrams orally b d

Third and succeeding days
(1) Discontinuc heparin
(2) Check prothrombin cstimation darh

(3) Give Dmnderan 25-75 milhgrams orally bd  (Dosage accordmng to pro-
thrombin level )

At end of treatment
Discontinue Dudetan The prothrombin content of blood will return 1o
normal 1n 24-48 hours
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In the event of haemorrhage

(1) Stop all anti coagulant drugs immediatel

(2) Inject vitamin K, intravenously (10-350 milligrams according to severity
of haemorrhage)

(3) If haemorrhage occurs in the first 48 hours (duning heparin therapy) inject
protamine sulphate ntrarenouslh 5 millilitres of 1 per cent solution  Repeat 25
millilitres 1n 2 hours 1f necessary

(4) Apply local haemostasis If practicable

(5) Start blood transfusion if necessary  Obtain fresh blood whenever possible

TESTS USED FOR THE CONTROL OF ANTI-COAGULANT THERAPY

Measurement of coagulation time (Lee and White s modification of Howell s
method)

1 millilitre of venous blood 1s collected 1n a perfectly dry syninge and placed 1n
a clean 75 x 8 millimetre tube The tube must be kept in 2 waterbath at 37 C
throughout the test A rubber cork is inserted and at every half minute the tube
15 1averted until the blood has formed a firm clot  The time 1s then noted  The
normal time by this method 1s 4-10 minutes It 1s advisable to perform a control
with normal blood at the same time under the same conditions

Measurement of prothrombin time (Quick s one stage method)
Solutlons required

(a) Thromboplastin extract
(b) Sodium aitrate solution (3 8 per cent)
(¢} Calcium chloride solution (0-025 molar)

45 mllilitres of venous blood are collected and immediatel, mixed with 05
millilitre of 38 per cent sodium citrate solution  Mixing must be gentle but
thorough  The sample 1s then centrifuged (1 500 r p m for 5-10 minutes)

01 milliitre of the plasma 1s then placed 1n a 75 X 8 millimetre tube 1n a
waterbath at 37°C and 0 ! millilitre of thromboplastin extract added  After a
delay of one minute 01 millilitre of warmed caleium chlonde solution is blown
Into the tube and the contents quickly mixed A stop-watch 1s started and the
tube carefully watched A fibrin clot appeanng quite suddenly marks the end
point It 15 advisable to repeat the test once or twice to obtam an accurate
reading

A normal control plasma must be tested In the same way at the same time (normal
range 10-14 seconds)

The result 13 best recorded as a protfirombin index which 1s esttmated as follows

Prothrombin ime of control plasma

Prothrombin time of patient s plasma x 100 =PI

Alternatively the result may be recorded as a simple prothrombin time (the
control time must always be given for comparison) or as a percentage of nrormal
prothrombin actirlty (based on the results of previously constructed dilution curves
made by diluting normal plasma wath salinc using the same batch of thrombo-
Plastin extract)
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CHAPTER 15
VENQUS ULCERS—THEIR CAUSE AND DIAGNOSIS

WE HAVE already discussed the varicose ulcer We now turn to the far more
common and far more troublesome venous ulcer
In the histoncal chapter we called attention to the debt we owe to Gay who
pointed out nearly & hundred years ago that ulcers were not drrectly due to vanices
but that the cause lay in other conditions of the venous system of which the
presence of varices was but an added complication  Little was done to separate
the venous from the varicose ulcer although Homans (see page 33) some fifty
years later re-emphasized the importance of deep vein thrombosis as a common
antecedent of ulceration  During the past twenty years venography and the study
of venous pressures under different conditions have done much to clarify the
pathology of venous insufficiency 1n the lower imb  Cockett has helped the
subject by his correlation of all the facts and by his careful anatomical studies
His ongmal thesis (Cockett and Elgin Jones 1953) should be studied by all those
1nterested 1n the theories of ulcer causation
I propose to summarze the factors mn the causation of venous stasis and
resulting ulceration.  Although I make the pathological side brief I feel that it 13
now generally accepted, and it 1s only necessary to understand the sahent features
s0 that we may better understand the practical treatment which I hope to discuss
indetml It 13 interesting to note that most of the research work on the causation
of the venous ulcer has been done since the last edition of thus manual  Through
out the world by means of venography and venous pressure tests we at last are
given a clear picture why the venous ulcer occurs It 1s not possible to give credit
to all the various workers on the subject, but I do feel that Hojensgard and
Stlirup (1952) and Cockett (1956) amongst 2 legion of other brlhant workers
have helped to clanfy the physiopathology
Before discusung the causation of the venous uleer 1t 18 a8 well to have the
following differentiation 1n mund
The varicose ulcer is caused by incompetent superficial rarices often in con
Junction with a few incompetent communicating veins
The oenous uicer 15 essentially the result of a previous deep vein thrombosis
which has caused damage both to the deep and communicating reins  Superficial
rarices may or may not be present
We have already discussed and shown examples of the varicose ulcer 1n
Chapter 12
The clinical features of the venous wicer are very different from those of the
varicose ulcer and in practice we soon learn to recognize the limb which 1s the seat
of deep venous mcompetence Compare Fig 2[4 with the Frontispiece  Note the
swollen, indurated and cyanosed condinon of the latter
¢ first sign of chronic venous insufficiency 1n the vast majority of cases 1s
oedema The oedema 13 usually the subcutaneous type and does not involve the
muscles or deeper tissues to any great extent The oedematous flind gravitates to

253



VARICOSE VEINS

the lower part of the leg  Note in Fig 221 the fact that the foot docs not become
swollen 1f it 1s supported by a boot or shoe This should show us how very
important 1t 1s to give supportive treatment in this early stage when the ocdcma?s
the only sign of venous nsufficiency Compressive treatment at this point wall
prevent the development of the next stage, which consists so frequently of con-
gestion, cyanosis, thichening of the tissues and pigmentation The ** anl:leﬂarc ?
demonstrated in Fig 234 may well occur at this stage, and 1t 1s a warning
_ of subsequent ulceration  Even at
- VT \EERRM  this period. however, treatment by
™91 support and massage will prevent
ulceration, and yet the condition 1s
often allowed to progress untreated
until eczema, pruritis, subcutancous
fibrosis and brawny induration mahe
the subsequent development of ulcer-
ation only a matter of time

FIG 221 —The right leg shows severe
varicose vein discase with shight oedema
The left Ieg 1s the seat of advanced
Ilymphoedema The presence of these
two scparate conditions i the same
patient 1s of great interest  Note how
the oedema 1s controlled around the foot
and apkle This 1s duc to the wearning
of lace-up boots by the patient who 1s
a farmer  The right leg will react well
to operative trecatment and the left leg
should be trcated by means of a two-way-
stretch bandage and massage untif sufh-
ciently reduced 1n size to permut of the
application of a firm supportine stoching

At this third stage in the pro-
duction of an ulcer the condition
many authors refer to as ** indurated
cellubtis© occurs  Usually scen
around the mner ankle area, this
will demonstrate nsclf as a small
brownish-red patch which 1s tender
to the touch It may be warmer

With or without the addition of trauma this {ar.xlllch
|19

than the surrounding tissucs
of ** indurated celluhiis ”* will eventually break down nto 4 venous ulcer l
cellubtis has been present for a long time, the shin and underlymg tissues muy Dy

[ the tissues, oand will

depressed  This 1s due to a shninking and retraction o
en presunt

be an indication to the examiner that the pre-ulcerative state has be
for a long time

As with the varicose ulcer the posttion favoure 1
lower two-thirds of the mner or outer third of the lower leg (see 1g
late stages the ** champagne bottle ™ type of leg develaps This himb haunts our
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YENOUS ULCERS—THEIR CAUSE AND DIAGNOSES

clinics and 1s due to years of neglect of treatment It is probably caused by
constriction of the hmb by organized fibrous bands These probably interfere
with the lymphatic return as well as localize the hypostatic oedema  As a result
we have this type of distorted mb

The steady progress of symptoms from oedema disappeanng on elevation or
compression of the mb to the final stage of massive induration and ulceration,
makes us realize how easy treatment would be 1f all patients were treated 1n the

Fi0 22— Diagrams showing the sites for varicose and venous ukceration,  Any ulcer
which may occur above these areas s not due to 2 varicose or gravimtionml cansation.
:lnphhrdint}nl:nlhhhnpoiulcfhnpomwfuudiﬁnmﬂnldhwm

early stages  ‘We have already referred to Boyd s (1950) series 1n which there was
® ten year wat before specialist advice was sought This I am afraid, 18 not an
unusval finding  Nor 15 1t unusual to find that after the attack of acute thrombo-
phlebitis the patient resumes her normal life wathout leg support or massage A
bandage and keep your leg up when possible  was the standard advice

given to a large senies I interrogated mn the past

Let us remember that the best time to treat a venous ulcer is before it ever happens
The stages in 1ts appearance may be summed up as follows

(I) The episode of acute deep vein thrombosis

(2) Oedema present which disappears on resting.

(3) Ocdema present even when the leg 1s clevated skin changes

(4) Brawny induration with  induration celluliis ™

(5) Ulcertion champagne bottle imb

Now to return to the cause or physiopathology of ulceration
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Primary causes

Past deep vein thrombosis

There 1s no doubt that the vast majority of venous ulcers have a history of past
deep vein thrombosis ~ Statistics from various clinics vary considerably Gunnar
Bauer (1951) states that 1n a series he found this history to be present 1n 80 per cent
of cases  There are others such as Dodd (1956) who put the figure as low as 30
per cent I have no accurate statistics over the past twenty years, but T am satisfied
that deep vein thrombosis has been present 1n a// cases of true venous ulcer Had
I kept statistics I would not have been able to prove the pont, since the average
patient with an ulcer 1s an exceptionally poor witness  Let us take 1t anyway that
the very vast majority of such ulcers are post-thrombotic

In a practical manual, such as I hope this 1s, we could leave the matter there, 1f
1t were not for the need to know which part of the damaged deep system of veins
1s of most 1mportance to us when 1t comes to treatment Thanks to venography
and venous pressure tests 1t has become widely accepted that 1t 1s the damage to the
communicating veins which 1s the most important point as far as surgical treatment
1s concerned  We will, therefore, briefly discuss how this point was arrived at

(1) First Catchpole 1n Manchester, and later Cockett (1956) in London, were
able to show by venography that within one or two years deep vewns blocked by
thrombosis were effectively recanalized

(2) Owing to the almost standard position of a venous ulcer 1t was noted that
they occurred where the main perforator veins emptied directly into the deep veins
at the ankle

(3) Regarding points (1) and (2), many investigators, after testing the venous
pressure of the deep and superficial venous system, came to the concluston that the

ulcers were due to a continuous local venous hypertension in the ankle arca  This
was sustained, and sometimes even ncreased, during exercise

(4) If the “ muscle pump ” system (see page 67) 1s pathological in any way
the drainage of the superficial tissues 1s less efficient Normally the pressurc in
the superficial veins falls with exercise ~ With post-thrombotic cases, however,
there 1s no fall, and sometimes a rise in pressurc  This 1s caused by the mcom-
petent valves 1n the ankle perforator veins allowing the high pressure mn the deep
veins to be transmitted directly to the superfictal veins  This causes a gradual
dilatation of the subcutaneous venules (first shown by the *“ ankle flare ™)  The
health of the tissues suffers from this sustamed pressure and eventual tissuc damage
occurs  This basic pathology of the venous ulcer 1s now widely accepted and 15
the result of the combined cfforts of many workers throughout the world

Varicose veins, 1f sufficiently severe, might well cause a similar back pressurce,
damaging the superficial tissues m a Ithe manner It 1s thought by most worhers,
however, that most ** varicose ulcers ”* have a further factor in their causation. an
other words they arc usually associated with mcompetent perforators 1 must
say that although I find that quite a few varicosc ulccr§ are cured 'l?y saivhcnou?
stripping only, on many occastons I do have to eacise * blow-outs ' at the same

time .
This 1s supported by Cockett's analysts of 54 cascs of lower leg ulcer with

incompetent lower saphenous veins  In 36 (66 per cent) of these cases i’c :“‘;q‘;l(’“‘;
to demonstrate incompetent ankle perforating veins (Dodd and Cochett, 19:
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Ths 15 8 most instructive series 1t 1s well known that the fat patient ulcerates
more readily than does the thin  Cockett states  The nutrition of the large
amount of fatty subcutancous tissue 1s poor and the addition of an increased
local raised venous pressure may precipitate another tissue necrosing reaction
This may result in a sudden massive fat necrosis 7

I find this explanation of considerable interest, explaining something which
one has alwavs known but the reason for which was up to now obscure  Gu
de Chauline (1300-1368) was as far as I can find out, the first to write that obesity
and ulcers went together How pleased he would be to discuss the matter with
Cockett in this century!

To what extent the lymphatic obstruction plays a part in the pathology of the
venous ulcer 13 still not quite clear  Although Kinmonth (1954) found that
lymphangiograms were normal in deep vein thrombosis 1 cannot help feeling that
there must be some lymphatic obstruction 1 the champagne bottle  leg, where
generalized constriction of the lower leg 13 caused by tight bands of fibrous tissue
However this 1s probably of academic interest only

Any interference with the muscle pump action of the deep calf muscles must
essentially hasten the onset of ukeration A suff ankle or poor calf muscle
development  will make the normal return of blood from the lower leg more
difficult  This 15 an important factor 1n the conservative treatment of ulceration
Massage and compression and mobilization of the ankle jomnt are all factors we
discuss 1n the physical approach to treatment  Additional or secondary factors in
the causation of ulceration also have to receive consideration  The following
factors are sometimes present

(a) Infection (pyogentc or fungoid)

(b) Obenity

(c) Trauma

(d) Arteno-venous communcations

() General discases such as diabetes syphihis or anacmia.

(1) Constitutional skin diseases

(8) Pernio Bezin's disease acrocyanosis

These further and minor causes of ulceration are discussed elsewhere since 1t 1s
all important to emphasize the primary cause at this juncture

Summary

The main pomnts in the physiopathology of venous ulcers are as follows

(1) Deep vein thrombosis is a normal antecedent

(2) In spite of recanalization of the deep veins after a short period the leg may
Progress to ulceration  The incompetent ankle perforator veins have been shown
to have a marked effect 1n causing this

() The ankle perforators have been shown to pass directly into the sub-
Cutancous tissues

(4) As a result of thus local venous hypertension will occur and fat necrosis
may follow

(5) True vancose ulcers may also have incompetent ankle perforator veins
associated with incompetent superficial vances
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(6) Both from the conservative and surgical point of view an understanding of
this new concept 1s important  Compression over the blow-outs, rehabilitation of
the muscle pump and, if all else fails, surgery directed to the faulty ankle per-
forators are easy to understand 1f this pathology 1s accepted

THE DIFFERENTIAL DIAGNOSIS OF VENOUS ULCERS

The differential diagnosis of ulcers of the lower leg 1s usually easy It must be
remembered, however, that ulceration due to venous msufficiency may occur 1n
conjunction with other forms of ulceration and again that the causal oedema may
be associated with general disease, such as the dropsy of cardiac disease

: - - i

FiG 223 —Syphilitic ulceration of the lower leg This condition 1s becoming
increasingly rare, but when associated with varices and vanicose ulceration may be
missed by the examiner unless he 1s on the look-out for it Syphilitic ulcers, as n this
case, often have a * punched out’ appearance and may present circinate or crescentic
outlines They may occur anywhere n the leg and are not Iimited to the varicosc
vlcer area  Pain 1s not a marked feature 1n syphiitic ulceration  Other signs of
syphilis may be found in a geperal examunation It 1s said that the Wasscrmam;_
reaction 1s not always positive in leg ulcers (Semon and Moritz, 1934) Pcnosnnsho
the tibia may occur secondanly to a varicose ulcer 1 a non-syphilstic patient, so that
this sign 1s not necessarily of value 1in differential diagnosis

Before considering the rare types of ulcer 1n the varicose vemn chmc Jet us very
bricfly cnumerate the well-known characteristics of the venous ulcer

(1) A history of deep vein thrombosis 1s usually present
(2) Varicose veins may or may not be present
(3) Position always in the lower two-thirds of the inner

the outer side of the leg (see Fig 222)

(4) Evidence of a pathological venous system, cither deep or supcrficial, or

" . mgmentation and
both Ocdema. induration, cyanosts, an ‘*ankle flare™, pigm

cczema may all be present

leg or lower third of
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@ ®
A hypertensive hchaemic ulcer of one year’s Varkose cczema
dunation. The Wassermann reaction was
negative and the blood pressure was 210
systolic and 115 diastolic. Excislon and
plastic closure healed the condition.

(e}

Erythrocyanosls, This condition & frequentl
seen in assoctatfon with vancose verns. Y






VENOUS ULCERS—THEIR CAUSE AND DIAGNOSIS

The following are some of the other types of ulceration which are most likely to
be seen 1n the vanicose vein clime  None of these ulcers should cause the examiner

difficulty so far ns diagnosis 1s concerned
Syphilitic ulcers
These ulcers usually appear as nodules which break down and finally heal

with atrophic scarring. They are usually multiple and may appear outside the
varicose ukeeration area (see Fig. 223)  When in doubt blood tests are essential

These ulcers are o rarity in Great Bntain
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Ulcers of arterlal disease

nm-l;h“; uleers are normally exceedingly pawnful and are associated with

nn:ula(t)j circulatory deficiency The tests for thess changes in the artenal

on th ron will be found on page 89 The location of the ulcers is often

hckmeg, 00t or on the toes  Oedema and other signs of venous nsufficiency are
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Ulcerating tuberculides

Like syphilitic ulcers, this rare type of ulcer may occur anywhere in the hmb
and normally 1s found 1n both Iimbs at the same time  The ulcers differ from the
syphilitic ulcers 1n remaining unhealed indefinitely

‘s disease
FiGg 225 —A typical case of Bazin’s discase Fig 226 —Ulceration from Bazin's drw

In this case the associated varices have no assocrated with vances Thic cs::n;«r.ctluft;;
place 1n the causauon of the muluple ulcers, quisites 1n & case af Bt;“;”: s (‘;:L‘:l m;nctncal
which, as 1s usual, are bilaterally symmetri- the lestons should b{; l"lc:::. cn‘IZcr s
cal and mamnly on thc posicrior surfaces with evidence of tu r«.uq::m e e
of the legs Erythema induratum (Bazin's present P““‘:““:)S“rc "us :m()‘ e
disease) may be distingwished from ery- ages of 15 and 2 )hrd‘m«h A
thema nodosum since the latter usualh place for the ukcr}s .;n"‘ "ITw oo
affcets the anterior surfaces of the legs, posterior aspect Orf‘f CLnI i
also the course s acute and ulceration 1s psually occurs i girls nr( ll;uuc e
not usual  The discase 1s self-himiting and referred 10 h‘) l}?zm (.:t. m“r) bt
cleirs up with rest  These two forms of de S?mfouluw. e t0o Ightly.
envthema Jare often seen in the varncose Bazin's name 15 SON

hemt
re qees of permo and ent
S fI nual diagnosis 15 of and many ¢ i
\:l’nhc',mll:'o ":gccd’ e i nodosum «dre mistaben for this drsgtee
much import:
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Bazin’s disease (erythema induratum)

These uleers usually affect the calves rather than the varicose uleer area. They
resemble the ulcers of permo but do not show the scasonal fluctuations (see
Figs. 225 and 226)

Fig 227 —Severe varces showing @ factitious ulcer above the knee.

nodularis (Hyde) is present  This condition shows itsell by the presence of firm

ules the result of scraiching. In this case tho

antecedent pruritus was doe (o the varices, The position of the ukcer rules out any
gravitational causation.

:

Factidous ulcers

These must always be suspected 10 the hystencal type of patient, and 1n a
large clinic such uleers are not too great a ranty  Other signs of hysterical pheno-
mena such as s glove and stocking ™ distribution of anaesthesia may be present
and the diagnosis may be clinched by placing an Elastoplast bandage on the limb
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for a short period of time The occlusion causes immediate healing, since the
patient 1s unable to cause further damage *‘ Rub eczema ” 1s often caused on
the anterior aspect of the ankle, by the friction of the heel of the opposite imb
These patients may show highly burnished nails from the same cause and call
attention 1n this way to their aetiology The ulcer of the malingerer, although
rare, usually presents a regular pattern and 1s m the position which 1s easily
accessible to the patient In addition, there 1s a cause for the continuance of
ulceration 1n the form either of a pension or other personal gain

Fig 228 —A case of pustular Fic 229 —The shin lestons of erythema nodo-
psoriasts associated with varicose sum which may occur 1n associatton with varicose
veins  The character and distri- diseasc  The differential diagnosis 1s discussed 1n
bution of the rash exclude the the text

cxistent varices from its causation

Tineal ulcers '
Mycotic ulcers are common and are often assoctated with tinea cither between
the toes or 1n the gromn, although 1t must be noted that thesc ulcers ?‘ftcn ocfcur]x'r}
the complete absence of tinea interdigitalis Thg ulcers have a ]rmglzu'?rr;"v
arrangement and are multiple They appear as irritable blisters w u}cn n?‘."c,
burst, become secondarily infected and show a tendency to heal n }tuc th <
Patients suffering from varices seem to be particularly susceptible to t ns} -brpfh'n
infection, but the correct treatment produces a speedy cure Rcrt;clm )ccm,;“
there 1s frequently a neurotic factor mn the causation of tinca Hiy ’:) ?M o
patients tend to sweat extensively in both hands and feet, and these are
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which are so commonly the site of mfection of cither tinea or cheiro-
:Jlomn?gg;‘yx.h For this reason Lruimcnt directed to the patient lumself s of just
as much importance as is local care. As a rule 2 course of tuminal 10 combina
tion with active occupation 13 helpful. The results of excessive scratching may
be avorded by occlusion of the parts affected

F1G 230 —Severe tincal infection of the foot. VYarkcose vein patients scem to be
particularly prooc to this Infection which should always be looked for  Eczematous
patches and shallow ulcers in the lower leg which will not heal may be due to this
{infection, which can be 1o casily cured.

Pernlo

These ulcers are usually seasonal 1 their appearance and exposure to cold
is the common antecedent. Heahng frequently leaves a pigmented area which is
perraanent.  The skin 18 usually cold and cyanot, slight otdema may be present
and the ulcers are usually small and multiple, as many as 20 of different sizes
sometimes being found in the ankle area. They are painful in thelr early stages
The ulcer beds are red and purple.  The seasonal occurrence of these simple ulcers
15 an important pointer 1n diagnosis In comparison with the ulcers of Bazin s
discase the lesions of pernio are less inflamed and less active.

Acrocyanosis

This common condition will sometimes cause swelling and puffiness, but not
a true oedema.  As these patients frequently find their way to the varcose veln
clinie 1t is as well that we should have a few notes about the condition The
disease usually occurs in women and 1s associated with a continued coldness of
the extremrties which take on a blush colour In warmer weather this bluish
discoloration may become red.  Ulceration and trophic changes do not occur 1n
acrocyanosis. Test for arterial insufficiency will be found to be negative Treat
ment for this disfiguring complaint 1s on the whole unsatisfactory  As in permo
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protection from cold 15 essential and much help can be gamed from physiotherapy
Some patients benefit by a course of Priscol and 1t 1s only n severe cases that
sympathectomy 1s required In later Iife even without treatment the colour
changes tend to lessen with some patients.

I have noted over the years that whereas the varix becomes worse 1n carly
pregnancy, the acrocyanotic limb may often improve For this reason 1 im-
planted amnion m a series of imbs  Some of the patients were much improved
Results were too varniable, however, for us to recommend this treatment  How-
ever, when stripping a hmb which 1s the seat of both varicose and acrocyanotic
trouble, the question of an amnion implant may be considered It can do no
harm and on occasions the results are good It should be remembered that
Incompetent varices cause more symptoms in a hhmb which 1s the seat of what we
might call the * pernio syndrome * than they do in an otherwise healthy limb.

Only the conditions seen frequently in a clinic are under discussion, although
there are other rare conditions of academic interest only which might be mcluded
As previously mentioned, syphilitic ulcers have recently also become a ranty

Meleney’s ulcer

These ulcers described by Meleney in 1949 are rare  They are to be seen n
patients suffering from severe constitutional disease such as advanced anacnua
The ulcer 1s caused by a necrosis of the subcutancous tissues which sprcads rapidly,
and causes an exqussitely pamful ulcer, the edges of which arc undermined  The
causal organisms (usually micro-acrophilic streptococc) react well to the use of
antibiotics while the general health of the patient 1s being treated  Remember
that 1n a sick patient a panful, rapidly spreading ulcer with undermined cdges
may well be a Meleney ulcer

Other causes of oedema

In addition to the above, the examiner must always be on the look-out for
other causes of oedema which may be present and which may be complicating the
oedema due to chronic venous msufficiency  Such conditions are (1) the ocdema
of congestive heart failure, (2) the oedema of chronic nephritis, and (3) chronic
lymphoedema of various types

The oedema of congestive heart failure

This ocdema affccts both legs and may be present i other parts of the body
Other signs and symptoms of uncompensated heart lesions are present.

The oedema of cliromce nephrins

This ocdema 1s also bilateral and symmetrical, occurring 1n other partg of the
body as well as in the ankles It must be rcmcmhc}'cd that the above 1)!:'0‘ !of
ocdema may be associated with a chromc venous insufliciency which may b
missed by a hurried examination

Chrame hymphoedema |
This condition rarcly ulcerates or gnes risc to €C/ematous p tiches ' I n;

differenuial diagnosts between the ocdema of chronic venous mc.uflhc;cnc_\'m::.

chronic 1ymphoedema 1s frequently difficult  In these patients the history 1. o
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particular value, since In those cases suffering from venous insufficiency an ante-
cedent cause of thrombophlebitis such as entenc fever childbirth or operation
may be elucidated. The rapidity of the onset will be a further factor in influencing
the diagnosis in this direcion  The patient with lymphoedema shows surpnsingly
few symptoms having regard to the hypertrophied imb  In the later stages the
thick skin and hard consistency of the tissues associated with advanced lymph
oedema have little 1n common with the pitting of the soft oedema associated with
ulceration and engorged varices are commonly found 1n those patients suffering
from chromic venous insufficiency As pointed out elsewhere, lymphoedema
and chronic venous nsufficiency may both be present in the same hmb the
lymphatics becoming 1nvolved secondarily to acute thrombophlebitis In the
presence of an indefinite history patients presenting two coexisting diseases may
be & difficult problem 1n diagnosis
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CHAPTER 16

TREATMENT OF THE INDURATED AND ULCERATED LEG
BY CONSERVATIVE METHODS

SINCE this manual 1s essentially practical, I look upon the chapters on the treatment
of the ulcer and the surgery of the varix as being the most important 1 hope
to make the essential points in this treatment of the ulcer as clear as possible.
even at the expense of the reader feeling that some of the contents are too
elementary

When treating an ulcer remember that you would have no patients 1f they all
walked on their hands, or even if they walked on all fours In other words, all
treatment 1s directed at reducing the high venous pressure in the lower part of the
limb  Persistent venous hypertension when exercising 1s the cause of ulceration.
How do we deal with this problem?

Elevation of the imb in bed

This treatment will heal nearly all ulcers in time  They will re-ulcerate when
the I'mb 1s dependent unless they are then treated by compressive support
Surgery may also be a necessary adjunct

I think that modern teaching has tended to stress compression treatment in
the early stages of treatment, whereas much time could be saved if this form of
therapy were delayed until the Iimb had been slimmed and partially healed by bed-
rest It is really an economic factor Hospitals have no beds for such paticnts
and few can afford the time and attention to carry out the treatment in bed at
home However. wherever possible, the limb should be prepared for subsequent
treatment by a limited period of elevation in bed ~ Excrcises must be carricd out
throughout the treatment, so that further risks of thrombosis may be avorded
Massage 1s most valuable if practicable

Treatment by compression bandages

This treatment has been practised for centuries  The advantages ofnmbul.xt()r}f'
treatment arc obvious from both the patients’ point of view and from that o
cconomy

Treatment by surgery
At some time during the course of treatment by bed or compression, surgef)
may be required  This may consist of
(1) Stnpping the superficial varices
(2) Grafung the ulcer ante
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(3) Excision of faulty communicating veins by either the cxtra fascial or
sub-fascal route
Thete then are the three basic methods of treatment available—bed, com
pression and surgery

F1o 231 —A case of severo varkose
eczema

with a onc wny-stretch bandsge, These limbs
will be fit for surgical treatment as soon as the
ocdernn has disappeared and the skin has
becomo healthy

There are many adjuncts to treatment, such as

(a) The control of the infection in an ulcer

(b) Physiotherapy—especially massage

(c) The control of excessrve weight

(d) The general treatment of the patient s health
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F1G 234 —The same case as Fig 233, nine months after operation Thlsl p;('::ctln;tt: ::
shown to demonstrate the disappearance of the pigmentation  This 1s m::}fl;aﬁ’cr opera.
unwise to promuse the patient that this discoloration will be hkely 3‘0 va‘?al eome Sthgon
tion  This ankle now demonstrates an ** ankle blow-out syndrome"’, zll]rs) Nome stasen
may be necessary to excise the local mcompetent communicating vet R
anhle 1s shim the extra-fascial approach will have become quitc a simp
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Fro 235 —Healing varicose ukcers
foot, which Is probably due to the
muscular atrophy 30 often found

mamipulation of both the ankle
and tamal joints,

'

Fra 236 —Thesc legs
are in the pre-ukcermtive
state  The common arca
for ulceration, the lower
two-thirds of the inner
border of the kg, 1
clearly demonstrated In
order to make this a
useful limb compres-
sion, exercises and mas
sage will have to be given
for a long time. The
muscle wasting will be
parixcularly benefited by
the tpring exercise
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\l

FiG 237 —A malignant ulcer of the lower leg  Although this 1s a rare con?htnon, when In
doubt perform a biopsy

'

4
H
N

o

{

Fic 238 —An interesting {
patient who came to the
varicose vein department i
This 1s not a cicatricial
constriction from previous ! &
ulceration but an example \ )
of foetal dysplasia of the \
leg, due to amniotic con- ¢
strictions Simple excision l
of these scars 1s not always
successful and the method ‘i
of Eckstein and Eckstein
(1946) 1s well worth con-
stderation

wSainy,,
= e,

s
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painful that 1t was found
necessary to encase the lower
legz in plaster of Pards for 2
weeks, This procedure re
lieves the pan, bat it Is 1m-

limlnary treatment, which is
fortumtely rarely required.

Fro 240 —This pictare shows 2

(s present.  Just below the koce a
varix has bumst leaving a small
black ulcer  The arrow points to
the site of a previous

which needless to sy was a waeless
treatment
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Fic 241 —A severe varicose ulcer of 17
years’ standing The muscle 1s exposed and
the oedema of the ankle and foot 1s consider-
able The internal saphenous vein shows
incompetence of the valves The patient
was crippled and unable to continue her
work as a restaurant owner

Fic 242 —The same case as Fig 241, 21
months later The internal saphenous vein
has been stripped, the ulcer has been grafted,
and massage has been given to the entire
Ilmb Even after such treatment support
1s necessary, as i1s the alteration 1n the way
of life
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Treatment by compression

The supportive treatment of varices and their complications 1s one which has
been studied throughout the ages. There 15 nothing new 1n the panciple of
compressive treatment for gravitational ulcers or of supportive treatment for
uncomplicated vancose veins  For example, 1n 1699 Wilbam Salmon makes some
interesting remarks on the use of bandages

These Medicaments be applied, according to the length of the Varix, binding it
down with a part of a Reed thed fast thereupon, with a narrow Bandage and over all,
a Hose or 2 Buskin, made out of Dog s skin which be put about and fastened about
the Thighs by lacing it on

So early as 1676 Richard Wiseman Sergeant Chururgeon to King Charles I in
tis Chirurgical Treatises describes cases of varicose ulceration which were cured
by a preliminary reduction of the swelling occasioned by having the leg  Towled
up with a Compress and Bandage from Foot to Gartening Thus surgeon further
completed the treatment by means of a  laced stocking Michael Underwood
m 1783 1n a Treatise on Ulcers of the Leg complains that compression by firm
bandaging is as & general practice, so much out of fashion, though once 1n great
esteem with eminent surgeons Underwood treated the condition by bandaging
without rest or confinernent of the patient Thomas Whately 1n 1799 in Practical
Observations on the cure of Wounds and Ulcers of the Legs withour rest describes
167 cases cured by means of compression and exercise.  He states that this method
has been brought into discredit because the principle of equable compression has
not been correctly applied  He points out that an ulcer will not heal unless the
primary oedema 18 first removed and that failures are due to an inadequate appll
cation of the bandage  Again quoting the words of Laurence Hester (1739)

“ Dionis here recommends & sort of Leathern Stockings, which, being tightened at
discretion by the Lace are to be worn night and day  Thoungh the same stocking may
be also conventently made of strong brown Lmen in the same form

The above extracts will show that supportrve treatment was understood during
the h and eigl h centunies  In the muneteenth century detatled
advice 15 found In lectures by Sir Benjamin Brodie, showing that the modern uses
of adhesive bandages and dlachylon bandages together with the localized treat
ment of ulcers were well understood more than 100 years ago The allergic
response of some patients to certain of the bandages was also understood

The pressure of a common roller will do a great deal of good, and formerly nothing
¢lse wns recommended  But we find, now that m cases of varlcose ulcer as in cases of
indolent ulcer of the keg, you may very much assist the common roller by the addrtion
of other meams. Onc very good way of making pressure on a varcose ukeer 13 to
interpose between it and the bandage a prece of kead sheet. It is common to employ
siripes of lincn spreed with soap or adhesive plaster but on the whole the diachylon
ﬂ:ﬁ" hhewgnp:‘ncim;-ld' for both soap plaster and adbesive plaster will at times

te the s ng on wflaimmation and pustukes, while diach plaster
scarcely ever produces this effect. " vion

As 1n the past we still use the bandage to obtain compression Fortunately
we now have a selection of many types each of which s valuable i the different

types of imb which we are called upon to treat  The bandages fall into two main
groups
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- I Durer }

FiG 245 —Dussection of subcutaneous tissues of inner side of lower third of leg of

a man who had had chronic varnicose eczema of this region without any saphenous

mcompetence Deep fascia has been opened to show junction of large dilated mcom-

petent middle perforating vein with posterior tibial vein  Note (1) vein passing from

perforating vemn where 1t penetrates deep fascia, to soleus muscle, (2) great saphenous
vein anteriorly, and (3) small dilated tortuous veins 1n subcutaneous tissues

(By courtesy of F B Cochett)

Fic 246 —A severe annular varicose ulcer Routine treatment may well be
augmented by skin grafting A large ulcerated arca ke that which s sho:;m mn
this case 1s unlikcly to heal wath a firm scar and will anyway form a protracte C‘“f
so far as heahng 1s concerned  The methods of sk in grafung are discussed 1n the fex
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Treatment by compression

The supportive treatment of varices and their complications is one which has
been studied throughout the ages. There 13 nothing new in the principle of
compressive treatment for gravitational ulcers or of supportive treatment for
uncompheated vancose veins  For example, 1n 1699 William Salmon makes some
interesting remarks on the use of bandages

These Medicaments be applied, according to the length of the Varix, binding it
down with a part of a Reed, tied fast thereupon, with a narrow Bandage and over all,
a Hose or a Buskin, made out of Dog s skin, which be put about and fastened about
the Thighs by lacing it on. ”

So early as 1676 Ruchard Wiseman, Sergeant Chirurgeon to King Charles IT 1n
tus Chirurgical Treatises describes cases of varicose ulceration which were cured
by a prehminary reduction of the swelling occasioned by having the leg  rowled
up with 2 Compress and Bandage from Foot to Gartenng Thus surgeon further
completed the treatment by means of a  laced stocking Michael Underwood,
wn 1783 1 a Treatise on Ulcers of the Leg complains that compression by firm
bandaging 1s as & general practice, so much out of fashion, though once in great
csteem with eminent surgeons Underwood treated the condition by bandaging
without rest or confinement of the patient Thomas Whately 1n 1799 1n Practical
QObservations on the cure of Wounds and Ulcers of the Legs without rest describes
167 cases cured by means of compression and exercise  He states that this method
has been brought 1nto discredit because the principle of equable compression has
not been correctly apphed  He points out that an ulcer will not heal unless the
pamary cedema {s first removed and that failures are due to an snadequate apph-
cation of the bandage Again quoting the words of Laurence Helster (1739)

Dionis here recommends a sort of Leathern Stockings, which, being tightened at
duscretion by the Lace, are to be worn might and day  Though the same stocking may
be nlso convenlently made of strong brown Lipen in the same form. ”

The above extracts will show that supportive treatment was understood during
the seventeenth and eighteenth centuries In the mincteenth century detailed
advice 1s found 1n lectures by Sir Benjamin Brodle, showing that the modern uses
of adhesive bandages and diachylon bandages together with the localized treat
ment of ulcers were well understood more than 100 years ago The allergic
response of some patients to certain of the bandages was also understood

The pressure of a common rolker will do a great deal of good, and formerdy nothing
clse was recommended  But we find, now that in cases of varicose ulcer as in cases of
fndolent uker of the leg, you may very much asust the common roller by the addition
of other means. Ooe very good way of making pressure on a varkose ulcer fs to
mierpose between it and the bandnge a piece of kead sheet It is common to employ
stripes of linen spread with soap or adhesive plaster  but on the whoke the diachylon
rlaﬁe'r ils}ttok\:;e p:‘;}dmbcrc{l'n for both soap plaster and adhesive plaster will at times

rrtate skin, g on tion and
e s bring o0 lnﬂamrna” pustules, while diachylon plaster
As 1n the past we still use the bandage to obtain compression Fortunately
we now have a selection of many types each of which 13 valuable 1n the different
types of limb which we are called upon to treat  The bandages fall into two matn
groups
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(1) The sticky or wet bandages such as Elastoplast or Viscopaste

(2) The dry elastic bandage such as the one-way or two-way-stretch dry
elastic bandages (Bell and Croyden) and the heavy cotton elastic bandage type
(Elastoweb)

These two groups of bandage are used for two totally different methods which
may be summarized as follows

(1) Occlusive method (using Elastoplast technique)
(2) The dry elastic bandage method used 1n conjunction with phystotherapy and
compression pads of polyurethane foam

These two techniques will be considered separately

The occlusive method

Indications

All venous ulcers or indurated legs may well be treated by this method The
Elastoplast bandage which 1s 1n general use for this occlusive treatment 1s especially
useful for the hospital type of patient  One of 1ts main virtues 1s that 1t cannot be
removed by the patient at will  Even the most stupid of patients will gain benefit
from the compressive value of this bandage and will have to persist with treatment
because he cannot tamper with 1t

Types of bandage

The Elastoplast type of sticky bandage has the most valuable “ stretch and
regain ’ properties not found 1in alternative diachylon bandages For this very
reason elastic pressure can be delivered to the leg to the maximum  The sustained
pressure to the limb squeezes out the oedema and gives firm support, helping
the calf muscle pump 1 its work (see Chapter 4, page 67) The ulcer under
layers of Elastoplast, in the words of Dickson Wright * stews in 1ts own
juice ”  In a remarkable way the ulcer steadily heals with a healthy granulating
surface  Pain after the first forty-eight hours diminishes and finally disappears
Antibiotics and antiseptics find but a small place 1n treatment when this occlusive
method 15 used It has to be technically correct, however, and 1t 15 amazing that
in spite of Baynton’s instructions (see Chapter 2, page 23) nearly 200 ycars ago.
it 1s seldom that one finds a patient attending the climc whose Elastoplast bandage
has been properly applied Dickson Wright re-introduced Baynton’s mstructions
30 years ago and has taught his methods universally, but it 1s, T am afraid, stll
necessary to give the various methods of Elastoplast application in detail This
bandage 15 not the only one to be used in occlusive therapy In my opinion
based on many years of practical use, I still feel that, used correctly, 1t 1s the best
and 1f 1 had the choice of one adhesive bandage only, I should sclect the Elastoplast
type This I firmly believe after trying all the other types I therefore intend t’?
discuss the varied methods of using it and will leave the discussion of alternative
bandages to the section dealing with allergy to Elastoplast

Remember. whenever applying any type of bandage to the lower Iimb. that 1t
1s to the ankle and lower third that you apply the maximum compression y 1;\9
the bandage ascends, the pressure 1s gradually relaxed  This maxim. -:trcs.scl 1’21
Benjamin Brodie (see Chapter 2, page 24) 1s all important and cannot be ru; zll L
too often It s the lower third of the leg which needs the most support. whether,
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Fia 247 —Multiple post-thrombotic Fra 248 —When this hmb is com-
nkeers.  The patient was intelllpent and was pletely healed and soft, any obvious ankle
thndore treated by means of onc-way- blow-outs should be excised extra-fascually

over & poly through small Incisions, and the patient
pad. In ld.dnlon, exercises and mastage will only lose a few days from work.

were given dally apd three weeks later the
Limb was nearly healed, 83 sbown (Fig.248)

Fia. 249 —Sererely indurated legs in a gross!: woman trment
hittle avail until extensh e weight reduction is ymcn;:}:hu;rm;r;wwbmo{
active and mobﬂeanouuln.mmpnmonandnumg:wﬂ]beoﬂlukwlue
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as we shall see later, the bandage 1s applied from the foot upwards, or downwards
from the knee

Prior to the application of the Elastoplast bandage, wherever possible the patient
goes to bed with the Iimb elevated During this time exercises along the hnes
described later in the chapter are prescribed At the same time the ulcer 1s cleansed
with Eusol dressings, etc  When the oedema has subsided considerably we have
reached the 1deal time for the application of the pressure bandage This preliminary

b
}

§

s A

FIG 250 —The right imb was the seat of Fic 251 —Another shapeless and pre-

deep vein thrombosis resulting from multiple ulcerative hmb, which requires the benefits
ligations and the injection of sclerosants  The of physiotherapy prior to operation This
hmb 1s pre-ulcerative, and prolonged physto- limb was made safe for surgery within sy
therapy and compresston are required before weeks of starting treatment

serial stripping can be performed

removal of the massive oedema 1s economucal as far as bandages are concerned.
since frequent renewals during early treatment would otherwise be necessary

If the mb 1s hary shaving 1s necessary  Actually, most legs which are t,hc scat
of venous deficiency are hairless, so this preliminary 1s seldom required Whether
therc 1s a field for the study of alopecia n this observation. I do not hnow.

In the presence of considerable discharge from the ulcer the shin may be pro-
tected by painting 1t with 2 per cent gentian violet 1n water, or a solution contan‘nng
cqual parts of Ichthyol and water Once the leg 1s on 1ts way to bccommg: m
the Elastoplast bandage may be applied as in Fig 252 This picturc 52’0\\5‘
the application of the four lateral strips of Elastoplast prior to winding the ban :ti::
as demonstrated  Note that throughout the application the foot 1s kept at a nig 1'
angle. so as to prevent rucking  The bandage must be apphicd firmly “dn[l; pl(v’.n;,z
of overlap especially in the lower third of the hmb I necessary o sccon Imlad;n
may be applied over the first  This may be necessary 1n a fat ocdematous ‘:m ;lu.
order to give added support and to prevent bulging of the tissue between
bandage turns
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Fig. 252 should be sclf-explanatory as far as standard apphcation is concerned
Practice 15 estential however and no nurse should be allowed to undertake this
duty until fully tramed. Faulty application (see Fig 268 a-¢) can not only
prevent good results but may be disastrous 1n causing further ulcers or 1n 1nter
fering wath the artenal supply to the foot A modification of what we may call

R )

F0 252 —The appixation of an Elastoplast bandage.

the standard method of appheation 1s shown 1n Fj,

g 253  This method ful
if there 15 much discharge from the ulcer since it can seep through the pxrxsn::l::r:s
m \I}c Ela.ségpcl;sl l;tadndugc i}t'no a pad of wool over the apertures  This pad of
wool can an as often as is necessa
et badae n ry without the disturbance of the

These then are the standard methods of Elasto,
plast bandape applicats d
1 have found these bandages to be most valuable There are surggis h:\:cs:r
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such as Dodd, who states ** These latter (Elastoplast) are nor recommended as they
cause severe skin sensitivity reactions in about a quarter of the patients ” (Dodd
and Cockett, 1956 )

Ever since Dickson Wright proved the advantages of compression bandages
a quarter of a century ago I have used them on many thousands of imbs ~ Allergy
to the Elastoplast spread does occur In my experience, however, this reaction
affects less than 3 per cent of limbs, and the advantages of using this bandage far
outweigh the results from occasional sensitivity.  If the bandages are not put on

¢ N [ ARPEPUUFG I U R USUE W PO U SOV SO0 U

FiG 253 —A pad of wool 1s placed over the punctures 1n the Elastoplast and held
loosely 1n place with a further piece of bandage This dressing can be removed by the
patient and renewed whenever necessary without disturbing the mamn bandage.

firmly enough reactions will be common Sweat retention and retention of
excessive discharge will determine this point  Again, they should not be used 1n
the allergic type of patient  Asthmatics, neurotics and those subject to cczema
and urticaria are not suitable candidates  Besides this group there 1s the patient
who 1s allergic to Elastoplast only. As a rule he knows this, and will tell you that
plaster gives him a rash  For this reason, I still say that provided you exclude t'hlcl
obvious allergic patient and provided you apply the bandage properly you wi
have very few allergic responses, and you will have the advantage of a bnndagg
which gives true compression 1 have quite given up the usc of the soap, lcad and
resin (diachylon) plasters, since they lack elasticity  Furthermore, most :1llcrg;c
patients will react just as severely to this type of bandage spread as they will to
Elastoplast e
Many cases of so-called Efastoplast allergy are not n fact genuine, since 1 )E
dermatitis 1s more often than not duc to the scepage of discharge under it 100 10‘055
Elastoplast bandage These discharges arc in close contact with the s!».md ‘m\
produce a local rrrtation  This point 1s mentioned since 1 order to ol c‘
cesstve reaction 1 these cases it 1s essential that all Elastoplast bandages should be
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PLATE VIII

Anallergic response to the application of an elastic adhesive bandage
This need not occur, and ways by which it may be avoided are
caplained 1n the text (see page 280)
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applied with considerable firmness  In so doing the number of allergic reactions
will be reduced and 1t will soon be realized that the case which 1s truly allergic to
this bandage shows generalized symptoms such as a rash over other parts of the
body Infact allergy to the bandage should not be diagnosed unless such a rash
and reaction are present  Patients who dislike the application of an Elastoplast
bandage are very prone to give a lund description of the damage their skin has
suffered from a previous application

The makers of the Elastoplast bandage have gone to great trouble over the
question of allergy and those tnterested 1n the subject should read the research
done by Russell and Thorne (1955)

“ Patch tests —the application of small pieces of Elastoplast to the skin 1n
order to test sensitivity—are not always rehiable and 1 have given up using this
test  If you are satisfied that the patient is allergic to Elastoplast then use one of
the following methods

(1) Elastoplast over tubular gauze

(2) Elastoplast over Coltapaste or Viscopaste

(3) Ci8pe bandages over Coltapaste or Viscopaste

(4) Diachylon bandages

These alternative occlusive methods will be iliustrated for your better under
standing

If all forms of occlusive compression bandaging are contra indicated the alter
native 13 to use the dry elastlc bandage method  As a general rule I find the most
saurxfactory and economic method of treating a venous ulcer to be the one detailed
as follows

(1) Short prelimunary rest in bed

(2) Occlusive ambulatory bandage therapy

(3) Dry clastic bandage compression 1n conjunction with physiotherapy
Sometimes the order of treatment has to be altered according to ciccumstances but
all methods are 1llustrated 1 this manual and the reader must work out his own
preference for this

There 18 no doubt that the treatment by means of the dry elastic bandage 18
immensely preferable to all other methods if the patient 18 trustworthy and wall
definitely follow instructions  This 15 my method of selection whenever possible.
The occlusive bandage (Elastoplast) however still finds a place with the hospital
type of patient

Occlusive treatment in the presence of allergy to Elastoplast
Crépe bandage over Viscop or medicated band:

Some limbs are allergic to Elastoplast even 1f alternatives are placed between
the skin and the Elastoplast  In such a case 1f occlusive treatment 1s still desirable

1118 better to use a erépe or Elastoweb type of bandage over the medicated bandage
Figs 254 and 255 illustrate this method of application

The tubular gauze method

The application of a stockinet bandage under the Elastoplast 13 necessary 1n all
Qases where the skin 1s sensitive to the Elastoplast spread  As many layers may be
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Fic 254 —An ocdema-
tous,eczematous leg with
poor shin covering  This
Iimb may well be treated
by means of Unna’s paste
until the skin 1s sufficiently
healed to allow the apph-
cation of an elastic ad-
hesive bandage, by means
of which greater compres-
sion may be given

Fic 255 (a, b and ¢) —A method of applying
a Viscopaste bandage or Unna's plaster to
the leg  The soaked bandage may be rubbed on
the skin of the leg before starting this apphication,
using the bandage as a paint brush  The bandage
1s alfowed to fall naturally on any part of the leg
No crease of the material must occur, and the
bandage should be wound round the Ieg and cut
esens tyme there s the nisk of ruck ing  The cutting
m1y be done by the patient herself sn order to lease
the operator with free hands  About 5 thichnesses
of the bandage should be apphied and a crepe
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Fro 255—continmed

bandage should be firmly super
imposed so that the paste oozes
through this outer covering (see
(¢)) The crépe bandage may be
removed after a month or two
whenitbecomesioose  Thecnst
nmy then be painted with Unna s
paste and a further erdpe bandage
applied without removal of the
original cast. The boot gives filrm
support to the ocdematous limb
together with the emollient actlon
of the zmc content and the ant
septic action of the phenol It
has stood the test of time and is
still invaluable for the suitable
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Fic 255 (a, b and ¢) —A method of applying
a Viscopaste bandage or Unna's plaster to
the leg  The soaked bandage may be rubbed on
the shin of the leg before starting this application,
using the bandage as o paint brush The bandage
1s allowed to fall naturally on any part of the leg
No crease of the material must occur, and the
bandage should be wound round the leg and cut
every ime there s the rish of rucking  The cutuing
may be done by the patient herself in order to leave
the operator with free hands  About 5 thicknesses
of the bandage should be applicd and a crepe
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FiG 254 —An oedema-
tous,cczematous leg with a
poor skin covering  This
limb may well be trcated
by means of Unna's paste
until the skin is sufficiently
healed to allow thec apph-
cation of an clastic ad-
hesive bandage, by means
of which greater compres-
sion may be given
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Fia 255—comtinwed
bandage should be firmiy super

may then be palnted with Unna s
paste and a further erdpe bandage
applled without removel of the
originalcast The boot gives firm
support to the oedematous Iimb
together with the emolllent action
of the zinc content and the ami
scptic action of the phenol It
has stood the test of thme and is
still invahmble for the sultable
case
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applied as thought necessary. Fig 256 shows the bandage being put on by means
of the special Scholl’s applicator  Fig 257 shows the application of the Elastoplast
over the stockinet In order to keep the Elastoplast clean, as an added refinement
the stockinet bandage can be drawn down to the foot after the stichy bandage has
been apphied )

FiG 256 —Bandage being applied with closed end over tocs

Fic 257 —Elastic adhesive bandage being applied

Elastoplast orer Coltapaste or Viscopaste

Many limbs allergic to Elastoplast are compressed with comfort by this mclhod.
I reserve the Coltapaste bandage for the imb with dry scaly eczema, and the
Viscopaste for the wet type of eczema  Coltapaste may causc an allerpic rcsponsc:
as will almost any medicament. when uscd for the dry eczema so often seen in the
sentle imb It will often, however, remove trouble which has been present for
very many vears It may be apphied by placing many longitudmal strips to the
himb, which are then massaged into place, forming a comfortable dresany without

creases or rucks
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app! of a diachylon bandage This should be applicd firmly
to the limb after alight warming In cold weather  Vertical strips of bandage may be
used with ad as when Ell last Is employed

Fia 259 —The applkation of & reversed clastic adhesrve bandage (starting from the
knce and going down to the foot) over & Ceraban bandage which has been previously
warmed and applied firmly to the oedematoms limb  This combination of bandages
not only gives firm suppott to the limb bat 1 also of value when the patient is allergic to
Elastoplast, Allergy to the Ceraban bandage Is rare but the author has come across &
few cases where the patient was tolernnt of Elastoplast but reacted severely to Ceraban.
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appled as thought necessary ~ Fig 256 shows the bandage being put on by means
of the special Scholl’s applicator ~ Fig 257 shows the application of the Elastoplast
over the stockinet  In order to keep the Elastoplast clean, as an added refinement
the stockinet bandage can be drawn down to the foot after the sticky bandage has
been applied

»<r
ML

FiG 257 —Elastic adhesive bandage being applied

Elastoplast over Coltapaste or Viscopaste

Many limbs allergic to Elastoplast are compressed with comfort by this mctholfl
I reserve the Coltapaste bandage for the imb with dry scaly eczema, and the
Viscopaste for the wet type of eczema  Coltapaste may cause an allergic respontslfc,
as will almost any medicament, when used for the dry eczema 50 often seen 1n p
senile mb It will often, however, remove trouble which has been prcsctnt tl?g
very many years It may be applied by placing many Jongitudinal strips tohout
limb, which are then massaged nto place, forming a comfortable dressing Wi
creases or rucks
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Fro 258 —The application of a diachylon bandage This should be applied firmly
Ioﬂnlhnhlﬂ:rdld\tnrmhuhwldwumer Vcrdcu.lnripsofbandnpnnybe
used with tage, as when El tast Is ermploy

and
ot only giver firm support to the (imb but is also of value when the patient is aliergic to
Elastoplest. Allergy to the Ceraban bandage b rare but the author has come across a
fow cases whero the pathent was tolerant of Elastoplast but reacted severely to Ceraban
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Diachylon bandages

For those interested, I append two illustrations (Figs 258, 259) for the use of
these “lead-soap-resin ” bandages These appeared in the first edition of this
manual some ten years ago 1 feel I should relegate them to the historical chapter,
since they are the original methods of Baynton However, they are still used by
some even 1n these days They have little use as far as I am concerned, since they
lack the essential ** stretch and regaimn ” properties of the Elastoplast, and can so

i P . ‘

Fic 260 —Unna’s paste boot  Gauze rolls, 6 inches 1n length, are soaked 1n a warm
solution of Unna’s paste which 1s being heated m a water bath  This 1s a somewhat
tedious method of making an Unna'’s paste boot but 1t 1s well worth the trouble since
a far more resiltent and elastic supportive covering can be made in thus way The
Viscopaste bandage 1s a more practical method for use n the surgery since no heating
1s required and the procedure i1s less messy However, the end-result 1s not so
satisfactory Unna’s paste bandage 1s also referred to as the zinc glue or zinc gelatin

bandage The formula is
Zinc oxide 666 oz Gelatn 933 o0z
Glycerin 540 00 ml Phenol 400 ml
Water 800 00 ml

easily be replaced by the modern methods we now employ with the Elastoplast in

the presence of allergy
These then, are the main methods I use for occlusive compressive therapy

The Viscopaste bandage which we have discussed has evolved from the old Unna
type of bandage (see Fig 260) This bandage has been impregnated with various
medicaments by the manufacturers Sometimes these medicated bandages arc
useful 1n recalcitrant cases of eczema The Dalzoband 1s a convenient way of
applying either ichthyol, urethane or coal-tar 1n a convenient form If con]1-
pression 1s needed 1t may be applied over these medicated bandages conveniently

by means of the Elastoweb bandage

The dry elastic bandage technique (modified Bisgaard)

Indications for use
All patients who have undergone occlusive therapy
in the course of time be candidates for treatment wit

286
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Furthermore the more ntelligent the patient, the earlier she may be released from
the uppleasant sticky bandage technique to the dry bandage There are many
oceastons when we can dispense with the sticky bandage altogether  After a
prelimnary bed rest, 1f the limb 1s not too swollen and the ulcer 13 not too large, we
can start straight away with a dry elastic bandage  The patient however must be

Fia 261 —A roll of polyurethane held in position with a picce of celiuloso tape
‘When the dry elastic bandage is superimposed, spongy pressure is produced behind
the internel maticolus.

sufficiently intelligent and interested to follow out the nstructions  The advantages
of this form of treatment are obvious

The dry elastic bandages of the one-way-stretch and two-way stretch type give
afirm even compression if properly applied and have the great advantage of being
removable at rught for the bath and for the application of any medicaments which
may be considered necessary for the case  The patient wearing this bandage avoids
the unpleasantness of a nowsome discharge seeping through the sticky bandage
day and ught  The great dusadvantage with a bandage which can be removed by
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the patient 1s that unless she has adequate intelligence she 1s apt to leave 1t off or
re-apply 1t incorrectly in a haphazard manner For this reason, although 1t 15 of
great use 1n supportive treatment, 1t has its limitations from the therapeutic angle
when used by the hospital patient of poor mentality

Localized pressure treatment may be given by means of pressure pads. The
particular use of this localized compressive treatment 1s found 1n the treatment of

FiG 262 —Two polyurethane pads in their correct position behind the malleoli, in
the area described by Bisgaard as the ““coulisse™

FIG 263 —A method of securing a plastic foam pad to a wide area of induration It
1s secured by means of cellophane tape prior to the application of the onc-wgy-strc(ch
bandage The shape of the pad can be made to fit the condition The pa} rr,my b(;
sterihized by boiling, and may be impregnated with solutions directed towards healing, 1

required
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ulcers which cannot be directly 1nfluenced by the spiral bandage used alone
Those ulcers found just behind the malleolus require pad treatment, and this may
be given 1n the form of polyurethane foam pads ~ As soon as the oedematous lips
of the ulcer have been flattened out and healing is under way the pads may be
discarded  This 15 direct pressure ireatment to the ulcer base  Pads are more
frequently required, however 1n those areas upon which the bandage pressure fails

@ (b

(e) (f)

Fag 264 —The application of the dry clastic bandage of either y-stretch
or two-way-streich type. Notothulﬁcrlhelpplkaﬂ::lofdw loou:(;mt.;e‘ﬂmmm
1s mado round the ankde (b), the second turn over the point of the heel (¢ and &} and the
third and fourth turns (e and /) serve to prevent slipping of the turn made round the
beel  Throughout the appiication the bandage is kept fully stretched and the temion
fs not relaxed during the application to the lower third of the kg In the presence

of Induration, it s wise to overlap the bandage
Kiven 10 this ares ° P the b fo that further preseure may be
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to fall, in other words, 1n the hollows between the tendo achillis and the malleol.
Rolled pads in this position are illustrated 1n Figs 261-263 In the old days we
used felt, Sorbo rubber and sponges 1n order to get pressure 1n different places
Polyurethane foam, however, 1s very superior It 1s soft, resilient and can be
easily sterithized  Furthermore, 1t 1s cheap and 1f necessary can be charged with
medicaments before application to the ulcer bed

There are many types of dry elastic bandage on the market The one-way and
two-way-stretch types (Bell and Croyden) which I introduced sixteen years ago |
use for preference, since the tension, 1n my opinion, 1s just right Heavy cotton
elastic bandages of various types are now available, however, and although the
pressure they give 1s not so satisfactory they have the advantage of bemng cheap

Fi16 265 —Demonstration of the first turn of the Elastoweb bandage

The good bandage gives a steady squeezing action to the limb, and supphes what
I call “ bandage massage ” when the patient 1s walking

The general principle 1n the bandage application 1s the same Maximum
compression over the lower third of the imb gradually reduced until 1t ends below
the knee 1s the routine  The method of application 1s explamned by Fig 264  An
alternative type of foot loop 1s demonstrated in Fig 265 This type of loop makg’s
the patient take the first turn round the ankle Also many patients find 1t to be
more comfortable The main advantage of dry elastic bandage therapy lies mn the
fact that the Iimb may be massaged throughout treatment The main pg;r;ts
regarding this massage are discussed 1n the section under phystotherapy (page 295)

THE APPLICATION OF THE ONE-WAY AND TWO-WAY-STRETCH
BANDAGES

As already pointed out, the tension of the bandages can be varied by the p'nat;ccr;t
to suit the condition, but the correct application 1s of the utmost Jmporl nee
Patients Jearn to apply these bandages themselves provided they arc }?ropg)qnd
structed 1n the first place The two-way-stretch bandage 1s the heavier ¢
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stronger of the two and 1t will be noted that when 1t is pulled out it does not
lose width The lighter one way stretch bandage 1s useful in the treatment of
milder forms of oedema The 1nstructions for the application of either of these
bandages are as follows

(1) The foop must be placed over the foot at the level of the base of the big toe

(2) The bandage must be well pulled out during application and the first tum 13
made round the ankke

(3) The second turn is made around the polnt of the heel

(4) The thurd and fourth turns Jock the second tum into posiion (see Fig 264 ¢ and f)

(5) The lower third of the keg needs the maximum support and the bandage should
be overlapped 1n this area

(6) The upper two-thirds of the leg should not be bandaged too firmly and in thrs
aren the bandage must always be slackened off

(7) The bandage may be washed mn Jukewarm scapy water but frequent washing
affects the bandage In time It may be dried at a safe distance from & fire

(8) It s advisable to remove the bandage once or twice during the day and to re-apply
it after exercise

(%) The bandage must ncver be worn at mght and if the wearer s sedentary for any
length of time occasional movement of the limb 1s necessary so that the circulation
may be stimulated

Fla 266 —(a) A two-way-stretch bandage Inval 1
demonstrates the double elasticity omrge ek

compressive treatment  (4) this picture
bandage which w hen stretched out does not lose w idth
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A modification mn the method of applying this bandage has recently been
suggested  If a small slit 1s made 1n the bandage about six inches from the loop
and the first turn 1s made over the point of the heel, which 1s allowed to protrude
through this sht, bandage shp 1s minimized

(@ ()

(0

Fic 267 —Usc of felt compression pads
1n the treatment of a malleolar ulcer An
ulcer in this position 1s difficult to compress
by means of a spiral bandage alone
A felt or Sorbo pad fitted over this area
will bring localized compression to bear
where 1t 1s needed In this case care-
fully chamfered pads are bemng placed (d)

over the ulcers, (d) shows the final applica- b
tion of the spiral bandage For some time now we have uscd only plastic foam pads, but

there may be some readers who prefer this alternative of felt or Sorbo rubber

These bandages have a very great advantage over those of pure rubber which
are used 1n so many clinics, since they are aerated and when properly apphied are
not too unsightly The stockinet tubular bandage 1s useful mn that it gives firm
compressive treatment and 1s cheap It 1s of particular use in the hospital typdc
of patient who requires supportive treatment for a mb which 1s eczematous anl
when frequent washing of the bandage 1s necessary ~ Ciépe bandages arc of httle
value because they lose their elasticity so quickly
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Fig 268 —Faulty bandaging How NOT TO APPLY AN ELASTOPLAST

() The foot in an equinus position and the bandage bs being started too far away
from the toes.

{8) The ndges around the ankle have been Joned b dorsifs of the
foot The beel has been left uncovered and the ankle i lacking hn firm smupport.

[G] ﬂnhﬁawmmﬂlmﬂhmymrdwdmdwﬂlmlmdcqmmppon,
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FiG 268—continued

(d) A badly applied bandage which finishes too low on the limb

(e) This bandage has been carried far too high up the limb which 1s a particularly bad
fault since on flexing the knee pressure will be brought to bear on the popliteal vein

ADVICE TO PATIENTS WEARING ELASTOPLAST BANDAGES

Should the bandage become uncomfortably tight, elevate the limb or lic on your back
and do bicycle riding exercises 1n the air

If the bandage gets too loose, come up to the hospital to have 1t reapphied

Do not take off the bandage yourself If it 1s too tight, or (f you arc worried, come

up to the hospital
A very few patients suffer from acute irritation under the bandage and sometimes

rash  If this happens, you must report to the hospital immediately

Do not get the bandage wet
Do not sit 1n front of the fire unless the mb 1s protected from the heat by a blanket

If the ulcer discharge sceps through the bandage, wipe 1t off with some Dettol
solution Then apply a pad of cotton-wool and a cotton bandage and change datly
Put an old stocking over the bandage at mght  This will stop the bandage from

ruching
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Combined use of stocking and bandage

A combmation of the use of the elastic stocking and the elastic bandage 15
frequently requred  The patient 1s told to pull the elastic stocking on first thing
in the morning and when about the house to give herself a few hours compressive
treatment with the bandage over the stocking  She can remove this when going
out, and this combination of sepportive treatment will very often keep a patient
in a comfortable state even if suffering from quute a severe degree of oedema.  Just
like the diabetic, the patient must be taught to look after herself and the more
intelligent soon find that they are able to control their symptoms by the proper
use of the various measures suggested

The general prnciple 1n the application of all bandages to the lower limb 1s as
follows. Pressure 1s required essentiglly mn the lower third of the leg, and this
pressure should be gradually relaxed as
the bandage ascends  In this way duning
walking exercise the blood s assisted 1
1ts upward path 10 the compressed vein
All bandages must be applied with care
and every patient using an elastic bandage

F16 269 —The bandago is being held
incorrectly for proper application.

should be made to apply 1t herself before
leaving the consulting room  Unless
this precaution be taken the good effect
of the bandage will rarely be scen sinee
the average patient 1s comcerned only
with applying the bandage so that she s
comfortable In the words of Dickson Wright, it 1s harder to  apply a bandage
correctly than to remove a gall bladder

Physiotherapy as an adjunct to treatment

In the treatment of the indurated hmb physiotherapy and massage, together
with active and passive movements, are amongst the most important weapons
in producing renewed health to the damaged hmb

It 15 interesting to know that exercises and massage entered mto Chinese
medicine 1n the days of Hua To (A D 115-205) “ The used doorstep never rots
and 1t 13 much the same with the human body The ambulatory treatment of
leg ulcers is an interesting sequel to the findings of the ancients

Detniled instructions regarding the physiotherapy of the mndurated himb are
gtven in a small manual published by Messrs Livingstone The Physical Treatment
of; aricose Ullce:‘-;r Here W]IJ1I be found exact detauls directed to the physiotherapist
and nurse  In this chapter however it s only pro discus:
principles of physiothernpy which are as foll}c,ysx posed brefly to s the main

(1) Massage

(2) Movements (a) passive (b) active

(3) Electrical adjuncts to treatment
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Massage

There can be lhittle doubt that the part played by the phystotherapist 1n the
treatment of the indurated Iimb is of the utmost mmportance This 1s now becom-
ing generally recogmzed, and a great debt 1s owed to Bisgaard for originating the
method we now use ) i}

It must be stressed that massage 1s m no way a substitute for compression
therapy, but 1t 1s a most valuable adjunct Properly applied, 1t can assist the
venous drainage of the leg, remove oedema, soften induration and rehabilitate the

Bisgaard’s Cardinal Manoeuvres

-
B d

Fi1G 270 —The leg 1s ele-
vated so that the calf either
rests on the physiotherapist’s
hand, or is elevated on the
spectal couch The plantar
plexus 1s emptied by rapid

F1G 271 —As described by
Bisgaard, “the plexus calcane:
1s emptied by strokes from
the surface of the calcaneus
up towards the internal mal-
leolus™’

Fic 272 —Again as de-
scribed by Bisgaard, *the
anterior part of the internal
and external coulisse 1s caught
between the thumb and ndex
finger Rapid firm strokes

posteriorly outwards and up-
wards along the Achilles ten-
don At this time the nature
and degree of the infiltrations
1s ascertained ”’

sweeping strokes of the palm
from the anterior to the
posterior part of the sole of
the foot

calf muscle pump by mobilization of the tarsal, ankle and knee joints It cannot

do these things by itself, however, compression and active exercises rematn the
sheet anchor of treatment

The technique of massage 1s based on Bisgaard’s three cardinal manocuvres
which are best shown by the diagrams in Figs 270-272 It can be scen that the
basic principle of all these manoeuvres 1s directed towards emptying the blood from
the foot and lower leg, sweeping 1t back towards the heart (Fig 270) Prolonged
and strenuous kneading of the tissues 15 required along the lines of Bisgaard, \\'139
was the first to pomnt out the importance of * massage by reverse movements
In other words, the physiotherapist moves her hand agamst the movements of the
tendons and muscles  The massaging hand moves upwards while the muscles and
tendons move downwards owing to the active movements of the ank‘IFJoml Thas,
i the words of Bisgaard. ** puts the mfiltrations under double fire
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The brawny induration around the ulcer can be softened and dispersed by firm
deep massage with the thumbs as shown n Fig 274
Fimnally the masseuse can be of the greatest assistance in the help she can give
towards mobilizing the ankle joint and so encouraging the full use of the calf
muscle pump
)

Q\q =75 R

Fia 273 —Some methods of massaging the Indurated leg  (a) The leg Is elcvated and
stroking movements are made from the ankle upwards (5) active kneeding of the arca
hehh}dd\em&]leol”lgnmwhihnhelnkkjolmhmmcdupmddm () deep massage
ts partcularly spplied below the internal malleolus whuch ks the commonest seat of ukcers-
tion. Massage glven to the thigh muscle Is also of importance In improvmg the circulation.

The main difficulty facing the surgeon 18 not ufether to use massage but when
touse1t Naturally every case must be judged on 1ts menits but generally speak
1ng the time for massage 1s once the ulcer has become clean oedema has lessened,
and the discharge has cleared up Once compression treatment and active

Fro 274 —Loosening the fibrous thwre surrounding the ulcer

etercises have begun to restore a more normal venous circulation diligent massage
glven in the correct manner speeds the process of heahing immensely

It must be repeated again however that onfy rthe patient s own efforts will
produce the desired results
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Movements of the limb
Passiwve movements

Passive movements can be made by the masseuse, an example of whu
shown 1in Fig 275 1In this case the physiotherapist 1s rotating the mid-t
jomts  She will also free the ankle joint at the same time The latter Jot
frequently partially ankylosed in the presence of ulceration, and we have ¢
found a degree of shortening of the tendo achilis  After treating the joints
the further duty of the physiotherapist to teach the patient to walk correctly, s

Fic 275 —A high grip of the foot, which 1s so valuable 1n rotating the
mid-tarsal joints

bad habits so frequently develop during the painful period of ulceration Th
who have suffered from ulceration for a prolonged period sometimes develo,
painful sacro-1liac joint which prevents them from taking active exercise  Un
these circumstances expert manipulation of the joint will help the patient to w
correctly once again

Active movements

Active movements 1n the treatment of the indurated limb are probably the m
important single factor in the improvement of the damaged cxrculattc;rlh'
Chapter 7 of the small manual The Physical Treatment of Varicose Ulcers a b
excrcises are described in detail  Examples may be scen m Figs  2706-2i
These excreises are directed at strengtheming the muscle pump and freemng |
joints  Modified exercises made to swit the strength and age of the p.\tl;:nl r
described 1n the above book, and will not be mentioned in detail 1 this ¢ m;,'y

The physiotherapist must influence the patient to become active oncsc;zcxb.;;
Other things being equal, the patient may be encouraged 1n 5\\'11';1mm€v<!:‘wh N
dancing. running up and down stars, and in fact domng (m‘)l nn(,;_z el
increase the sluggish circulation Most of the exercises arc bLllcrl ??unc ‘tm‘
the dry clastic bandage, giving the advantages of compression at the =
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Fxa 276 —Ankle circling exercise  While
ntting down with the Iegs crossed the foot is
slowlycircled  This exerelse is most usefal for
developing the calf muscles and mobilizing the
ankle jomt, and can be performed at any time.
The patient should be persuaded to concentrate
on obtaining the maxunmom degree of joint

Fra 277 —Heel and toe excrase. By alter
nately pressing the heel and toe hard down on
the floor the patient Is putting the “ calf muscle
pump” to work Venous stagmation in the
lowerleg s thus avolded  This umple exercise
can be performed at any time, and the patsent
should be taught to do it regularly 1f perrods of
prolonged standing are unavoidable

movement possible
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Fia 278 —Bxycling in the air exercse
This It perhaps the most wseful exercise of ail
for dralnung venous blood from the legs. The
patient lies on her back and circles her legs in
theairasifndinga bicycte, She must be taught
10 “uso the pedals™ by full ankle movements,
and 1n severe cases a dry elastic bandage should
be worn Older patients may find it easicr to
perform the exercise wath one kg at a tme

Fio 279 —Half-knecling, forwa
cxercise. A wseful exercase for mobilizing a stift
ankle joint. The foot of the affected beg (In this
cxse, the Ieft) must be kept flat on the floor
when reaching forward
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(@ (b

FI1G 280 —A useful exercise for freeing a stiff ankle joint and strengthening
the leg muscles

X Fic 282 —Excrcisc against spring resis-

. B - tance The employment of a gadget is often
: ) ) ; a useful subterfuge to persuade the otherwisc

Fic 281 —The double knee bend This 1dle, sedentary patient to cxercise his legs A
exercise 1s of considerable value, but of necessity  spring of 25 Ib tension 1s usually most suitable,
should be reserved for the younger and more and the patient must be taught to mose the
acuve patient ankle fully as in the bicycling exercise

Rather than describe each particular exercise, on pages 299 and 300 we show a
series of pictures of physical excrcises which we find the most suitable for the con-
dition  The reader can either add to these or modify them as he sces fit

The physiotherapist 1s 1n a position to influence the patient since she spends
much time with her, and by means of encouragement can turn a fat, indolent, lazy
patient into a shm, active onc with a will to get better  In other words, her du:_\:
lies 1 gradually teaching the patient to develop a normal existence  Too frequent )
the patient has rested for long periods of time, allowed her muscles to bccon;:.’
flabby. and has been frightened to undertake active physical exerciscs It 1s on _\I
by so doing that she will eventually cither wholly or partially restore the norma

physiology of the circulation of her leg
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Electrical adjuncts to treatment

Electrical adjuncts to treatment are again discussed fully by Miss Wareham of
St Bartholomew s Hospital in The Physical Treatment of Varicose Ulcers Tt 15
not often that we need electrical adjuncts but there is no doubt that there 15 a
place for the following

(1) Ultra violet Light

(2) Surging sinusoidal treatment or faradism under pressure
(3) Ultra-sonic therapy

(4) Short wave diathermy with inductothermy coil

(5) Tonizations

Ultra-violet light 13 sometimes valuable in the treatment of heavily infected or
indolent ulcers since 1t has a stimulating effect and causes a hyperaerma It also
has a bactericidal action

Sinusoidal treatment helps 1n the absorption of oedema.

Ultra sonfc therapy has been a great help not only in this direction but also 1n
the hastening of the absorption of haematomas

Short ware diathermy may be useful 10 causing vasodilatation and increasing
the suppleness of tissues 1t should not be used however 1n cates where arterial
deficiency is suspected

Further aids for the ulcer patient

Compression and exercise are the two really important factors in healing ulcers
Both these measures must be followed energetically to obtain healing of the ulcer
but even the most co-operative patient must rest sometimes  For this purpose the
special relaxing chair (see Fig 191) 1s of the greatest value both during and after
treatment By tipping the chair backwards the Jegs are elevated sufficiently to
encourage the venous return fo the heart, and oederna can be more easily dispersed

The judicious use of a stool or shooting stick can be a great help to those who
have to stand for long periods erther indoors or outdoors

Elastic stockings give excellent elastic support but cannot provide the powerful
contpression necessary for healing ulcers  Similarly they are not adaptable to
the variation 1n size of the imb dunng treatment. Therefore their place Lies 1n
the after treatment of the healed ulcer  The stockings must be tailored to fit each
individual imb and that limb must be completely free of ocdema at the time the
measurements are teken  Generelly speaking women require full length stockings
and even half length reaching to just below the knee

There are many excellent makes of elastic stockings on the market nowadays
but my preference 18 for the strong two-way-stretch of the Superlastic type (see
Fig 283) This combines very firm and lasting compression and 1s to my mind
the best type available today Elastic net stockings are very liable to lose their
stretch rapidly and are rurely strong enough to provide more than cosmetic
support.  Such 1s the vamity of the female mind however !

With modern materials even the strongest elastic stocking need not look
cumbersome and for men coloured elastic stockings are obtainable thus obviating
the need for an oversock
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As has already been mentioned, the dry elastic bandage can be worn over the
stocking for periods during the day should extra compression be required

After-care of the healed ulcer

Once the ulcer 1s healed, 1t 1s difficult to persuade the patient that treatment
must not be relaxed She must be made to realize that the venous circulation of
the leg has been permanently damaged By her efforts the ulcer has been healed

(a) (h)

FiG 283 —(a) The full-length scamless two-way-stretch clastic stoching  This t§pc
of stocking 1s more suitable for women, and modern manufacture of certam types hds
made them sufficiently strong not only to give support but also a degree ol'comprfl«(;olno
(h) The heavy two-way-stretch short stoching This 1s a type usually recommende .
men and can be obtained 1n the form of coloured socks, so that no oversoch 15 rcq}um. ;
This 1s an improvement not only from the aesthetic point of view, but also from that o
comfort

' JAYS cdsier
but 1f she throws caution to the winds 1t will recur  Prevention 1s always cd

than cure
The patient must now be taught w b
consists 1n following a series of simple nstructions 1n order to com
venous mncompetence which she still has as a permanent legdacy Lo it 4 rule 10
Since no patient will ever remember spoken mstructions, I ma LAs ;hcsc .
give them all printed sheets covering all details of the after-care
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self-explanatory 1 make no apology for repninting them 1 full here hoping t!
some reader may find them useful

INSTRUCTIONS TO BE GIVEN TO THE PATIENT TO PREVENT ULCERATION

1 The more the Iimb 18 kept roised tho less hkelihood is there of swelling =
ulceration  Whenever you sit down elevate your keg on a footstool or chair

2. Do not stand more than you can help  Walking, cycling and exercises are gc
n moderation, but always wear your supports when so downg.

3 Always wear the supports—clastic stockings and/or O W.S /T W S bandage wi
standing. Remove bandages 1f resting for any length of time. The time may co
when your improvement will allow you to do away with the bandage support.

4 Stockings should be put on before leaving your bed in the mornmg. 1
bandages grip quute well over the stockings, which should be renewed every 6 mont

S Exercises lymg flat on your back are good Ruding a bicycle ™ exercise in t
pontion 15 especiaily valuable. Midday and evening are the best times for exercis

6. Learn how to apply the elastic bandages correctly Unless they are put
propezly and removed at intervals as 1s necessary you will do yourself more harm tt
good.

7 Use the special chair for as long as you can every day  If you have not got t
chair arrange a couch so that the fect are above heart kevel.  Short rest periods
15 minutes every few hours are advisable

8 The bed should be rarsed an blocks (about 12 inches) at night. Pullows unc
the imbs are of no use.

9 Measure the maximum girth of the leg oecasionally to check whether the treatms
you are having 1t keeping the limb shm and so avoid the inevitable complaints
neglect,

10 Self massage of the hmb from below upwards 1s beneficlal and Nivea cream
helpful.

11 Do not scratch the kg, and avoid sunbum

Do NOT RELAX treatment without prior copsultation Remember that You ¢
keep your leg free from ukceration

INSTRUCTIONS TO BE GIVEN TO THE PATIENT WITH AN ULCERATED OR INDURATED LE

If your leg 13 ulcerated, or in a pre uleerative hardened condrtion there are cert:
rules which you must obey in order to get better

3’3 must kearn “ g mew way of {lfe” Success In treatment depends upon y
entirely

Flratly your circulation must be improved. Exzrcises are all important. T
mmutes Iying on your back and * riding a bicyck ™ with the affected limb in the
must be practised  Remember to use the  pedals * so that the calf muscies tense &
drive the blood up the limb  You can ajso learn certain exercises which can be do
when you are sitting still in your chait A few minutes two or thres times a day 15
that is necessary

Secondly Mastage from a physiotherapist until all hardness has gone from yc
limb Is essential  You can also fearn self-massage and rub your Jeg from toe to kr
with firm sweeping strokes.

The third important factor in treatment [s to make the dropsical flurd leave your k
This can be done by two methods. Firstly the correct application of the DRY ELay
BANDAGE before you get out of bed  This squeezes the fluid and blood from the lov
part of your leg.  The bandage must be put on correctly must be removed at midd
and reapplied and finally must be removed at any time when you are skeeping or restis
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CHAPTER 17

TREATMENT OF THE INDURATED AND ULCERATED LEG
BY SURGICAL MEASURES

WE ALL realize that ulcers can be healed by bed rest and compression  To keep
them healed, however, means that the patient must not only lead a new life, but
must also continue indefinitely with supportive treatment. For these reasons we
look to surgery for a more permanent *“ cure ” What can surgery offer which
conservative treatment fails to give? I would answer this by saying that even with
the most thorough surgical technique, we are usually still left with a limb which
needs support What, therefore, do we achieve by submutting the patient to all
the trials of surgery?

I think that we can on occasions save the patient’s time, as in the grafting of a
large surface ulcer Again, we can remove a deficient superficial system and
thereby relieve the limb from this added embarrassment  Again, 1n certain cases,
the excision of faulty communicating veins can help the ulcer to remain healed with
less cumbersome support than would otherwise have been necessary

Surgery has 1ts place 1n the treatment of venous ulceration, but in my opinion
1t 1s a limited one, and must be used essentially for the failures of conservative
treatment

The surgical methods at our disposal may be summarized as follows

(1) The eradication of a faulty superficial system
(2) The skin grafting of an ulcer slow to heal
(3) The excision of faulty communicating veins by
(a) Sub-fascial operation
(b) Extra-fascial operation

The eradication of a faulty superficial venous system

As discussed 1n the chapter on general surgical treatment (page 110), the
indication for stripping the superficial system 1n the presence of venous ulceration
resulting from previous deep vein thrombosis may be stated as follows  If, on test,
1t 1s obvious that the enlarged incompetent superficial varices are an added em-
barrassment to the thrombosed deep system, it 1s better to strip the vemns The
patient must be prepared for operation by physiotherapy and compression until
the deep system of vemns has recovered suffictently In other words, the leg must
be slum and of good colour before stripping is performed  This 1s all-important 1n
order to avoid a further episode of deep vein thrombosis At the ime of stripping.
skin grafts to the ulcer bed may be considered

Skin grafting

The value of skin grafting rests 1n the hastening of the healing processcs, thereby
saving time 1n treatment  Ulcers, however large, will heal in the majority of cases
without skin grafting if the cause has been correctly treated  In very large ulcers,
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however 10 which epithelization from the margins of the ulcer1s slow skin grafung
offers the patient the advantage of a firmer scar since the skin after grafting Is of
a better quality than that produced by margnal epithelization

However efficiently skin grafting may be performed it is of no value whatever
unless the basic cause of the ulcer is treated at the same time  This may entail (1) prior
exciston of blow-outs or (2) permanent firm supportive treatment after grafting

On oceasions both these procedures may be necessary otherwise however
successful a result grafting may give, 1t will only be temporary and re ulceration
will occur before very long I confine
skin grafting chiefly to the limb which 15
the seat of a large superficial ulcer as
shown in Fig 285 It s essential that the
hmb should be in a fit condition to re
ceive the graft and this entails treatment
directed at (1) the removal of induration
and oedema, and (2) the production of
a clean ulcer surface

As a rule elevation of the limb 1n
bed exercises massage, ctc will produce

Fra 285 —This type of large ukcer although
it will heal by the wsual measures, is better
skin grafied since thus will not only shorten
the length of treatment but ft will ghve the
opportunity of a firmer scar belng formed
cventumlly

a soft and slim limb 1n a short tume
There are many methods of cleaning an
ulcer bed  If the tissues are infected and
necrotic cleansing and débridement can
be expedited by the use of one of the
enzyme preparations containing trypsin
1 usually use Tryptar ointment, applying
1t two or three times daly for not more
than two to threedays  Onee the necrotic
tissue has separated weak cusol soaks
are useful  The dangers attendant upon the over-enthusiastic use of local ant1
biotics have already been described  Frequent smears, 1n order to note the bacten
ology are of help but 1t 15 not necessary to secure a completely negative culture,
The presence of haemolytic streptococea should stay the hand of the surgeon unti!
& negative culture occurs  From the practical angle the ulcer bed must have a
red healthy appearance before it 1s ready to recerve a graft  If the granulations
are too prominent localized pressure treatment by means of a polyurethane foam
pad will flatten out the ukeer bed sufficiently for treatment

To summanze the imb 13 made shm and soft by means of compression

exercises physiotherapy and massape and the ul
pairiis e uleer bed 1s cleansed prior to
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The types of grafting in most common use are those of the pinch and spht types
The former have the advantage of being applicable as an out-patient procedure and
are only suitable for small ulcers  The use of split grafts entails general anaesthesia
and 1s an in-patient procedure I personally have given up using pinch grafts,
finding 1t much more satisfactory to cover the ulcer completely with a thin split-
skin (Thiersch) graft  However, there are occasions when this 1s not possible, and
for this reason we will begin with a description of pinch grafting

Pinch grafts

Pinch grafts are satisfactory in ulcers which are not too large This grafting
may be performed under local anaesthesia, the donor site being situated on the
thigh of the same leg Every precaution must be taken that this site does not

o i

\
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Fic 286 —Skin grafting A method of obtammng pinch grafts A ncedle and a
safety-razor blade held in a pair of artery forceps are all that 1s required  The method
of applying these grafts 1s described mn the text

become nfected at the time of operation A small portion of skin 1s lifted by
means of a needle and cut through 1ts entire thickness with a safety-razor blade held
1n a pair of forceps (Fig 286) The needle with the graft on it 1s then passed to an
assistant, who places 1t on the ulcer The needle 1s placed 1n Lysol soluuon(i
whilst a further needle 1s being used for the next graft ~Several needles are usc
and rotated through the Lysol bowl, so as to prevent infection passing back from
the ulcer to the donor site  The needles are rinsed through saline after lcavméz
the Lysol bowl It will be found that, if the operation has been donec with c&rc an”
no bleeding has occurred, quite a high percentage of the grafts will be via cr e
grafting 1s performed at the same time as the operation for high rcsccuo(rj\ ?] e
internal saphenous ven this latter procedure must be carried out first, anT; o
case leg movements must be kept up cvery few hours after opcra}lnon nd‘tl;crc
vantages of doing the operative procedure at the same time are obuolus, :[l)‘d o
15 no added risk provided all gross sepsis has been removed from the ulcer bed p

to operation
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An ingenious alternative method has 1n the past been advocated by Dickson
Wnght who cut strips of skin under local anacsthesia, tying these to a silk ligature
attached to a grafting needle.  These stnips were  darned 10 and out of the uleer
bed and were found to be more viable than the ordinary pinch grafts The
advantage of this method was that 1t could be used 10 the out patient department,
and 1t still has a certain value,

The split-skin graft

Before considering the grafting of a large ulcer by means of a spht skin graft
I restate that 1t 15 all-essential that the ltmb should have been rendered soft, non
cedematous and shm by means of the procedures already described  Furthermore

Fto 287 —Humby’s knife  There has been an Improvement of this skin-grafting knife
which may be ob¢ained with a rernovablo blade resembling a safety-razor blade

the donor site which 1s usually the thigh of the other lmb must be cleansed for
two to three days prior to operation with Cetavlon solution

The whole procedure 18 quite simple and can be performed rapidly once the
main essentrals are

Grafts may be taken with various types of kmfe The Humby knife (Fig 287)
18, 10 my opinion the most suitable  Many modifications have been made of the
original and the Braithwarte modification seems to give us most of the advantages

of the onginal Humby knufe  This allows the use of replaceable blades of the
Gllette type obviating all homng and stropping, and ensuring the maximum
sharpness  The adjustment of the roller 15 simple allowing us to take various
thicknesses of skin ~ Alternative knives are used by many surgeons some still use
the original Blair kmfe others prefer the more complicated types of dermatome
such as that illustrated in Fig 288 Generally speaking, thin grafts are better

t;r:?s with a knife 1n the hand while the dermatome is reserved for the thicker
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The operation

The patient arrives 1n the theatre with the donor site covered with a sterile
towel, while the ulcer itself 1s protected with a dressing soaked i half strength
eusol, covered with a bandage

The ulcerated limb 1s sealed off with a sterile towel, and the donor site on the
thigh of the opposite imb 1s exposed It 1s first cleaned with surgical spirtt, and
then hightly anointed with sterile iquid paraffin = The secret of obtaining a good
graft from this area lies 1n the manner in which the assistant presents the skin to
the knife  In other words (see Fig 289) his right hand placed under the thigh
pushes the tissues anteriorly while he tenses the skin backwards with the fingers and

FiG 289 —Method of taking a Thiersch graft from the thigh  The assistant’s right
hand 1s thrusting the thigh forward with the palm while tensing the shin backwards with
the thumb and fingers The skin of the selected donor area 1s fiattened and tensed by the
boards held n the assistant’s and surgeon’s left hands The skin and knife may be
lubricated with a light film of liquid paraffin to ease the taking of the graft

thumb  With his left hand he stretches the skin 1n an upward direction with the
‘“ butterboard ”  The operator’s left hand stretches the skin in a downward direc-
tion with a similar board  The knife, which has been adjusted to the thickness odf
skin required, 1s then used with a sawing movement 1n a downward dircction, akn
a thin sheet of skin may thus be obtained of any desired size The piece of s lin
removed 1s then placed mn a bowl of warm normal saline solution until rcgmr'cth
Having obtained the graft, 1t 1s now only necessary to cover the wound wi
Carbonet and to apply a firm padded crépe bandage to prevent 00ZIng

The application of the graft

The ulcer 15 now exposed, and 1f the edges arc unduly fibrous they
excised  Excessive granulations should be removed  Any blccdm% occtl o
can be controlled by firm pressure It 1s uscless to apply the graft unti
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bleeding and oozing have been completely stopped  The graft which has been
taken should be roughly the size of the ulcer It 1s iaid on to the ulcer bed and
any excess skin 1s carefully cut away o that the ulcer 18 accurately covered  Any
excess skin can be put into a small bottle and placed 1n the refrigerator in case 1t
may be requured at # later stage, 1f any of the graft fails to take Remember that
the edges of the graft always roll imvards while 1t is fioating in the saline. Great
care must be taken to ensure that the graft 1s apphed the correct way round

Some surgeons prefer to make multiple applications of skin 3n the form of
“ postage stamps This method certainly has the advantage that if any oozing
takes place the graft 18 less likely to be lifted from the ulcer bed

Immediate post-operative dressing

The grafted area is covered with Carbonet and small pledgets of cotton wool
soaked 1n flavine and paraffin emulsion are packed and finely shredded over the
graft to ensure even distribution of pressure  These are covered with two to
three layers of sterile gauze soaked 1n saline and a firm padded crépe bandage 15
applied  This dressing remains 1n place for 8 days at least without being disturbed

Post-operatire care

The patient should spend the next eight days i bed the foot of which 1s
clevated at least 12 inches Gentle exercise of the limb 15 permitted but mn
Judicious movements of the ankle should not be allowed until the graft has taken
firmly  The donor $ite remains untouched until the tenth day when the dressing
can be soaked off and further dressing 18 usually not required  On the eighth day
the grafted ulcer 1s carefully dressed by the surgeon  The greasy dressing should
come away without difficulty but care should be taken to avord disturbing the
graft  For the next forty-cight hours the grafied area should be dressed with half
strength eusol mixed with an equal quantity of hiquid paraffin  Thus dressing 1s
then removed and the patient allowed to lie 1n a bath  Subsequent care consists
of the application of the eusol-paraffin dressing at mght but leaving the wound
exposed to the air under a cradle during the day  In this way the graft becomes
dry and after a few days 1t 1s often possible to dispense with the oily dressing at
mght  Once the graft looks thoroughly healthy and has taken firmly a square of
polyurethane foam should be placed over the graft area and kept 1n position by a
firm two-way stretch bandage from toe to knee As a rule, after a fortnight
massage walking and exercises can be introduced  The patient must be instructed
that at no fame 18 the hmb allowed to be dependent without the proper application
of & firm dry elastic bandage

Late after-care

The patient must understand that skin grafiing 1s only part of the treatment of
the ulcer and does not exclude the necessity for proper support and physio-
therapy  Many patients feel that once the uleer 1s grafted they are quite safe and
proceed to take liberties with the bmb  The patient should follow out wnstructions
carefully and may be encouraged by the thought that the eventual support may be
made more comfortable for her by means of firm elastic stockings  The various

methods of supporung the limb are described under the general treatment of
induraion elsewhere 1n this manual
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The excision of faulty communicating veins

In my opinion, this treatment 1s usually indicated 1n those ulcers which fail to
heal despite adequate compression treatment Frequent recurrence of ulceration
1s a further indication I feel that this applies to a comparatively small number of
patients, but I know that my conservative views are not generally accepted The

b

Fic 290 —(a) An mdurated ulcer of very many years’ standing The ankle 1s
ankylosed and the muscles of the calf are wasted (b) The same leg a few wechs after skin
grafting, and after the ankle has been mobiized This woman can now walk comfortably
1n a firmly applied one-way-stretch bandage with a polyurethane pad over the grafted arca
The patient 1s now, after many years, able to carry out her duties normally, free from pain
In a case like this incompetent communicators are not obvious, and provided the patient
will put up with the compression treatment, she will lead a normal existence  Exercises
and massage are essential adjuvants to treatment

operative procedure on faulty communicating or perforating veins (the ankle
blow-out syndrome) may be divided 1nto

(a) The extra-fascial approach

(b) The sub-fascial approach

The extra-fascial operation consists of excising the blow-outs through small
incistons made along Langer’s ines  When stripping a lmb of faulty superficial
varices we usually mark these faulty communicating veins with circles (see Fig
154) We have already felt the hole through the deep fascia with our finger tps
at the time of marking the imb  The excision of a blow-out extra-fascially 1s a
stmple matter (see Fig 292), and 1f after stripping or In the presence of venous
ulceration 1t 1s thought necessary to remove thesc faulty communicators, we can
do this through small incisions, under local anacsthesia By destroymng the local
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high pressure leaks 1n this simple manner the limb is much improved I never
find 1t necessary to make the long ncision recommended by Linton Dodd
and Cockett (see Fig 294) 1 only want to excise the obviously faulty blow-outs
These can be felt by the finger tips as holes 1n the deep fascia. Remember how
ever that they can only be felt once the imb has been made shm by compression
and physiotherapy  If at a later period more blow-outs appear they can be dealt
with 1n a similar manner A long slash from below the knee to the ankle will not

Fia 291 —(a) The left leg i1 the seat of deep vein thrombosis and severe ukceration
Thrs resulted from an operation to the patient s vances three years previously At that
time 1t was presumed that sckerosant was used and deep vein thrombosis emued.  Treat
ment comisted of dry clastic bandage compression, massage and exercises. Two
months later the ulcer was grafted and physiotherapy re-introduced.  (4) The same lmb
eight months afterwards  Tho pateent is at full work in a thop usng & obe-way-stretch
bandage aver the elastic stocking when standing.  The bandage is removed whenever
sbe s sedentary and she continuet with ber excrcises and selfl massage

show these embryo blow-outs and their excision will be difficult in any case  Take
out the obvious ones through small incisions 1n the way described and forget the
herote operatton of Linton (introduced into Great Britain by Cockett)

1 had the privilege 1n 1952 of seeing Linton work on these deep communicators
and I sull hold to my view that the conservative and more fnendly approach which
T have always advocated 1s the better I have not changed my views since the first
edition of this manual some eleven years ago

If one regards the foramen ovale as being the counterpart of the hole in the
deep foscin through which the mcompetent perforators pass the comparison
regarding the circulation becomes obvious  In other words these ncompetent
communicating veins are forming a locahzed faulty circulation 1n just the same way
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as a deficient sapheno-femoral valve will cause a faulty reverse circulation at the
foramen ovale

The sub-fascial approach —The method of obliterating the faulty communicators
by excising them deep to the fascia was originated and 1s still practised by Linton
of Boston This 1s an operation I resist I have seen ligation of the femoral and
popliteal veins hailed as the right treatment for venous ulceration Who does 1t
now? In the same way I am satisfied that the deep sub-fascial operation on faulty

Fic 292 —lLeg marked to show the small Fi 293 —This small but painful ulcer
incisions necessary for extra-fascial ligation of  behind the external malleolus healed rapidly
perforating veins at the usual sites Accurate  after extra-fascial hgation of the *“*blow-out”
pre-operative location of the ““blow-outs” 1s, of 1mmediately above 1t
course, essential, thus avoiding the necessity
for extensive exploration

communicators (see Fig 294) will be relegated to the historical chapter in the
course of time in the same way The techmque of the operation, however, for
those who want to try it, 1s as follows  After pre-operative compression treatment,
an ncision 1s made one inch posterior and parallel to the posterior border of the
tibia  This 1s a long incision starting more than half-way up the Ieg and ending at
the internal malleolus It 1s made to cut down to the muscles through the deep
fascia  The flaps of skin, subcutaneous tissuc and deep fascia arc retracted 1n
order to expose the perforating veins  These are divided and ligated with catgut
(1 think you will miss quite a few * embryonic ” perforators at this ume, and will
find yourself dealing only with well-established and obvious faulty communicators
The embryonic perforators will develop after you have sewn up  Why., oh why,
perform this massive assault on the limb when you can adopt the stmple measures
advised under the extra-fascial approach?)

A sheet of deep fascia 1s then excised, and the w
enthusiasts say that skin necrosis 1s not uncommon
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of using a sledge hammer to crack a nut and I do ask that the reader should
consider the simpler approach which I have already discussed  For those who
wish to follow this massive approach I strongly recommend the description 1
Dodd and Cockett s (1956) book At the same time note the photographs of
patients who have been submitted to this operation taken six months later I

Fia 294 —Lintons operion, (a) This shows the very cttensive incfson and
dissection which are fnvolved in the sub-fasclal ligation of perforating veins as advocated
by Linton. (5) An artist s impression of the final state of affairs once the operation has
been completed.  Note that the internal and external saphenous veins are removed at the
same operation. (By courtesy of Dr Robert Lintor.)

think the reader may agree with me that an equally good or better result could have
been obtained by means of conservative treatment in conjunction with the simple
extra fascial excision of perforators I am satisfied by tral and error with this
statement It is up to the reader to form huis own opinion however!

Again the Linton school (Dodd and Cockett) states  This operation should

be ad
hav: mcfore the ulceration has taken place 1 personally would sooner
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I am interested, however, at the time of writing, to see that a further article by
Cockett (1958) on the treatment of venous ulcers shows already a far more con-
servative approach In other words, the extra-fascial operation 1s starting to be
given priority, and incistons nto the devitalized area deep to the ulcer are being
avoided Even though this change 1s welcome, I still claim that the even more
conservative measures I have described in this chapter are of more value Support
for these views 1s given 1n an excellent article by Sheppard (1958) writing on the
subject from Adelaide

Other surgical procedures which are sometimes directed at the cure of venous

ulceration are

(1) Ligation of the popliteal vein

(2) Sympathectomy

(3) Amputation

(4) Crushing of the great saphenous nerve
(5) Grafting, with amnion

Ligation of the popliteal ven

This procedure has been particularly recommended by Gunnar Bauer during
the past years, and much has been written on the subject of both femoral and
popliteal igation by Homans, Linton and Hardy More recently Moore (1953)
has published a series of 23 cases and his conclusions, in his own words, arc as
follows  *“ It seems reasonable to conclude that the operation does no harm, and
that 1n suitable chosen cases 1t can relieve the patient of symptoms for a considerable

time
At this point 1t 1s of interest to note a few points from the summary of Gunnar

Bauer’s (1951) paper entitled ““The sequels of post-operative venous thrombosis ™

Deep venous thrombosis, post-operative or of any other actiology, is followed n
85-90 per cent of all cases by grave sequels, generally anising after an interval of a few
years. This post-thrombotic syndrome 1s made up of oedema of the lower feg,
ndurative skin changes, ulceration and pam

It was concluded that acute thrombosis practically always (in at Ieast 96 per cent
of all cases) originates 1n the lower leg If no specific treatment 1s employed, the
process rapidly propagates upwards through the femoral vein. There follows orgamza-
tion of the thrombus as well as other changes In the course of a few years the vein
s turned 1nto a thick-walled rigid vessel with an irregular lumen and entircly devoid of
all functioning valves

The reason for the appearance of the oedema and other symptoms from the fower
leg 1s, probably, the persistent high intravenous pressure in the Jower leg when these
patients are 1n the erect position  In healthy individuals the high pressure 1s constantly
being relieved as cach contraction of the calf muscles squeezes large amounts of blood
out of the lower leg into the femoral vein In the post-thrombotic patient this
mechanism 1s out of order The * peripheral heart” cannot function because the

necessary valves arc mssing ’ )
As a cause for the post-thrombotic syndrome, vasospasm probably plays an un-

important role '  follous
In established cases of the post-thrombotic syndrome present-day treatmen ‘( '

three lincs  Those who consider vasospasm to be ﬂ;c rcspons;blc f.lt‘c:’t:lr:l::n.:;tnr;;’l~
t r iming at counteracting this factor, such as fumi

makhke use of measures a g o

thectomy or similar measures  Thosc who thunk the avalvular st
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vem 15 the chief reason for the lower leg stasis endeavour to counteract the venous
beck flow either by division of the femoral vein at its proximal end or by division of
the popliteal vem

‘The last-mentioned method was employed at the Manestad Hospital in 440 cases
There were no post-operative deaths and no complications of any importance In
234 cases the post-operative time of observation exceeded one year 95 1 per cent of
these were followed up  The results in 223 extremit{es foliowed up for one to four
years, were  Asymptomatic, 145 (65 per cent)  markedly improved, 50 (22-4 per cent)
Iittle or not improved, 28 (12-6 per cent)

Thus, the results with popliteal vein division were Good, 874 per cent bad,
126 per cent  With other methods, the results according to some published series,
were  Antispasmodic treatment, good, 512 per cent bad 488 per cent  high
femeral ligation, good, 684 per cent  bad 31 6 per cent,

The author 18 1n agreement with Boyd (1953) who states that It 1s our opinton

that the operation of major vein ligation 1n the treatment of the postphlebitic
syndrome 1s neither empurically nor theoretically satisfactory

Lumbar 5y mpathectomy
During the past years lumbar sympathectomy has been used by many
surgeons  In the expenence of the author the results of this treatment do not
Justify the operation  Better results have not been produced than mught have been
obtarned by a correct knowledge of compression therapy  Lumbar sympathectomy
may find a place however 1n the treatment of the ulcerated leg 1f it be accompanied
by arterzal or trophic changes  For the straightforward venous ulcer however 1t
finds no place
In answer to a paper on the advantages of lumbar sympathectomy a comment
by Harold Dodd (1948) 1s 1n complete accordance with the wniter s views and 1s
herewith reproduced verbatim
“In reading the case reports of Messrs Borme and Barling s patients I did not
think they had received what could be regarded as an efficent operation for their
varicose veins  In my experience no lgature, whether high or low single or multiple
will permanently clear up vancose veins, ukcer or eczema I find that permanent
effectrveness s obtained only by high ligature, division of all the branches, and the
certan destruction of the entire column of the internal or extermal saphenous veins
from their beginnmgs at the malleol: to their endings I thunk it is essenta! that treat
ment for varicose velns be thoroughly mnstituted before resorting to the attractive
procedure of lumber sympathectomy which carries a mortality and will be followed
by recurrence of the ukceration if the varcose veins, which are a progressive condition,
continue to exercrse thelr deleterious cffects on the scar tissue about the ankle
“1 agree with Messrs Dickson Wright, Rowden Foote, Kenneth Wolferstan and
others that all varicose ulcers can be healed if we will apply the supportive bandaging
ourselves frequently and faithfully T think that while lumbar sympathectomy has a
place in the treatment of ulcerated legs when accompanied by arterial and trophic
conditions, it 1s 2 small one
Amputation

Fig. 246 (page 274)1s a typical prcture of severe annular ulcer resulting from deep
ven thrombosis.  Such a mb where neglect has been present over the years 15
under certmin circumstances better amputated  The more experienced one is in
the treatment of varicose ulceration however the less likely 13 one to be driven
lo take such drastic steps  The impossibility of healing the ulcer depicted
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in a patient of low mentality, who was quite tolerant of the pan and stinking
discharge of her limb, makes one give careful consideration to amputation n
such cases

Crushing of the greart saphenous nerve

Roland (1948) has written regarding the crushing of the great saphenous nerve
below the knee  This cutaneous nerve crush 1n combination with the routine high
resection of the internal saphenous vein 1n his opinion hastens healing The
author has no experience of this treatment but, in passing, 1s interested to note
thle:it the procedure was recommended by John Hilton in his famous book Rest
and Pain

Grafting ulcers with ammon

Troensegaard Hansen’s (1950) technique for using amnion instead of skin when
grafting finds favour with some surgeons I personally prefer to use skin, but
those nterested in this technique are recommended to read Hansen’s writing on
the subject

Summary

(1) The basic treatment of venous ulceration lies in conservative treatment,
compression, exercise and support

(2) Surgical treatment directed at the faulty superficial venous system 1s often
necessary

(3) “ Blow-outs ” or faulty communicating veins should be excised whenever
obvious The approach should be extra-fascial through small incisions

(4) Criticism of massive sub-fascial operations is offered
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CHAPTER 18
LYMPHOEDEMA

IN 0UR clinics patients with oedematous legs form a high percentage of those who
nttend.  The varlous causes of oedema have been considered in Chapter 4 and
climical testing will separate these patients into their proper groups By a process
of exclusion a small proportion will be found to be suffering from pure Iymph
oederna, and although a detailed survey 15 beyond the scope of this book a brief
résumé may help to remind the surgeon of the condition
The term lymphoedema means that there 18 a swelling of the soft tissues directly
due to an increased quantity of lymph in the cellular interspaces  In the past
clephanniasis  was used to describe all such abnormal swellings The term
however 15 better discarded since in modern times we are able to differentiate
between so many types of lymphoedema  These may however be divided nto
two main categones (1) Primary lymphoed: and (2) dary Iy mphoed
Amongst the recogmzed types of primary lymphoedema are the idiopathic type
known as lymphoedema praecox and also the hereditary or familial type known as
y s disease  These two types are both primary and idiopathic whereas
secondary lymphoedema occurs as a result of damage to the lymphatic system
from causes such as malignant occlusion pressure or surgical damage to the
lymphatic nodes Lymphoedema may also occur after long-standing nflam
matory conditions 1n the tmb probably due to sclerosis of the lymphatic channels
The aetiology of the primary ncluding the hereditary types 1s unknown, but
there are certain common pathological changes The fatty tissues are replaced
by connective fissue and enlarged lymphatc spaces, the subcutaneous tissues
becoming indurated, In some cases there 1s a defimite thickening of the skin with
an atrophy of the muscular system. Cell infiltration, especially by lymphocytes
and leucocytes 13 commonly present A degree of lymphoedema may be asso-
Gated with an acute thrombophlebitis, since lymphatic vessels 1n the saphenous
opening area may be involved 1n the general inflammatory reaction. This point
was firgt brought out by Homans
Patients with lymphoedema suffer from heavy dull aching lumbs, but seldom
If ever suffer from actual pain ‘The cause of the condition 1s unknown but 1t 1s
suggested that there may be a congemital under-development of the lymph glands
Furthermore as this condition 1 confined to the legs the gravitational factor
cnters into the aetiology The fact that this complaint usually occurs at puberty
20d 11 generally in females suggests that the reproductive organs may play some
Part in the condition. Although the theories are all of great interest, from the
practical point of view we must be on the look-out for this condition and make
ourdiagnosis  Furthermore we must remember that we are able to reassure our
Palients that their imbs will not ulcerate. Beyond this 1t 15 a most depressing
condition, especially for a young girl mince treatment is, to say the least,
disappointing,
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Primary lymphoedema
Lymphoedema praecox

Lymphoedema praecox 1s most commonly found to commence 1n young female
1n the second decade of life  Puberty 1s a common time for the appearangce of theS
first signs The oedema normally shows in the ankle area and then 1n the course of
time progresses.slowly and steadily up the lmb  The disease 1s progressive and 1n
1ts later stages is associated with tissue hypertrophy  Ulceration and eczema are
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Fi1G 295 —A casc of Milroy’s discasc show- FiG 296 —Milroy’s disease  This term
ing a general enlargement of the right leg should be reserved for cases of lymph-
which has occurred n scveral generations ocdema which are both hereditary and

congenital, although Milroy’s name has
been used frequently to describe cases
which have not been congental  The
ocdema 1s of the hard lymphatic type,
pits on pressurc and 1s dimimished after
clevation of the imb  Unlike the swollen
limb duc to decp venous obstruction ulcer-
ation and cczema are rarcly obscnved

rare, the usual history being of a steady slow swelling of the leg unconnected
with any other sign or symptom This 1s onc of the few good pomnts n this
intractable disease Patients should be reassured that they will not develop -
capacitating ulcers  Furthermore, 1t 1s far more common for onc limb only to
become mnvolved ~ Although the progress of the ocdematous swelling 1s usually
slow and spread over the years, somc patients arc unfortunate cnough to
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belong to the group in which a rapid enlargement of the entire hmb may oecur 1n
the course of a few weeks or days

Miiroy s disease

Congenital hereditary Jymphoedema (Milroy s disease) 1s 8 most interesting
condition affecting one generation after another  Sometimes 1t 1s not evident until
the patient s 1n the teens  For practical purposes all cases of lymphoedeme should
be questioned regarding similar cases In thear ancestry  Sumple congenital lymph
aedema without an hereditary hustory also occurs These patients will give a
fustory that the limb either in part or whole was swollen at buth  Further
poluts in the history will show that throughout there has been no pamn and at
a0 time has either eczema or uleeration interfered with the leg. As i other
cases of lymphoedema, the hmb will pit on pressure but the swelhng will be
brawny and firm.

Secondary lymphoedema
Inflammatory

This condition presents a past history of recurrent attacks of acute or subacute
lymphademtis  Lymphangitis associated with some septic focus in the area drained
by the inguinal glands 1s another cause

The lymphoedema in these cases presumsbly results from narrowing and
occlusion of the Jymph vessels by post mfammatory fibrotic changes Each

successive inflammatory episode increases this obstruction and the lymphoedema
becomes more severe

N PR STl
Fia 297 —A geetion of elephantiagis of the skin
Ussve of the skin I3 shown and g Gross
endothellal layer are to be
tmyphoedema.

thickening of connective
numerous dilated Iymph spaces Iined by & wellinarked
secn. These changes may be found In cases of advanced
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The differential diagnosis between lymphoedema and venous ocdema can now
be considered

The advanced state of lymphoedema 13 usually easy to differenuate from any
other form, since 1t shows a thickened skin and a hypertrophued Iimb together with
2 brawny type of oedemna which does not pit like the soft oedeme associated with
venous insufficiency  In addition, stasis ulcers, eczema and vences are not found
with lymphoedems, The examiner must remember however that the ocdema
from gravitational canses may also be associated with that of lymphatic obstruction
in the same patient.

Cases of early lymphatic oedema may present dufficulties in differentiation but
the Iustory 1s of great help For example, the ocdema following childburth,
operation or enteric fever 15 usually due to the results of thrombosts of the desp
veins  Oedema usually follows rapidly in the post phlebitic cases but wrth
Iymphatic oedema, on the other hand, the hustory 1s usually a lengthy one showing
a chronic swelling without meny other symptoms beyond a heavy swollen leg.
This, of course, i3 not the case if the condrtion follows any acute celluhitis or
Iymphangitis 1n which caso the oedema develops rapidly as m post phlebitic
cases  Agmn 1t should be repeated that the oedema resulting from past thrombo-
phlebitis usually follows discomfort or pain in a fairly localized area  Bilateral

TABLE 4
DurmexTial Pomnts BerwesN Lynenomass AN Orbmda DUE To VENOUS CAUIATION

' Lymphoedema Venous nsxfficlency

-
Hlstory mmmmor Rapid onset—often associated
unce birth with childbirth, typhoid’ fever
\ or’sfter operation
Pain | None. Dull achc and general | Fain acate at omset and often
heaviness of limb present to a lesser extent later
—
Skin Thickened in later stages Not thickened
I
Oederna Hard and brewny Chamac | Softer ocdems
termstlc firm consistency il
Cotour ‘Noch.uwn - May be cyanosed
- T
Ulceration and eczema Does not oceur The ipcvitable end result of in-
‘ durated oedenm due to venous
_ t
Elevauon of limb ’Ocdumduappunwon Oedema slow to dsappear
Superfical velms Not dilated Usually dilated 2nd prominent
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A less well understood form occurs in certamn specific infectious diseases such
as influenza, enteric fever and pneumonia

Enlarged inguinal lymph glands are commonly seen 1n association with chronic
tinea interdigitalis, and this 1s a possible factor which should never be overlooked

Non-inflammator y

Secondary non-inflammatory lymphoedema results from obstruction to the
lymph flow by such causes as malignant vasion, surgical removal of glands, or
fibrosis following radiotherapy A combination of these factors 1s the causé of
the “ brawny arm  so often seen following radical mastectomy

Parasitic

The lymphoedema 1n this group
of cases 1s due to invasion of the
lymph channels by Filariae, and 1s
responsible for the very great en-
largement of the legs or genitaha
which 1s called elephantiasis  This

Fic, 298 —The right leg shows
severe varicose vein disease with shight
oedema The left leg 1s the scat of
advanced lymphoedema The presence
of these two separate conditions 1n the
same patient 1s of great interest Note
how the oedema 1s controlled around
the foot and ankle This 1s duc to the
wearing of lacc-up boots by the patient
who1s a farmer The right leg will react
well to operative treatment and the left
leg should be treated by means of a two-
way-stretch bandage and massage unul
sufficiently reduced in size to permit of
the application of a firm supportive
stocking

condition 1s rarely scen outside the
tropics

Lymphoedema v. venous ocdcma

The diagnosis of purc lymph-
oedema 1s usually straightforward,
but 1t should be remembered that 1t
can be present in the same limb as

chronic venous oedema The large quantity of tissuc flurd produced by the venous
congestion cannot be removed from the imb even by a normally patent lymphatic

system, let alone by one narrowed by chronic inflammation
From the practical viewpoint, this combination 1s of hitle importance. bccz;ugc’
the lymphatic element 1s small and the ocdema fluid can be casily rc-absorbed by

correction of the venous flow
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The differenual diagnosts between lymphoedema and venous oedema can now
be considered

The advanced state of lymphoedema 15 usually easy to differennate from any
other form, since 1t shows a thickened skan and a hypertrophied Itmb together with
a brawny type of ocdema which does not pit ke the soft oedema associated with
venous msufficiency  In addition, stasis ulcers eczema and vances are not found
with Iymphoedems, The examiner must remember however that the ocdema
from gravitational causes may also be associated with that of [ymphatic obstruction
in the same patient.

Cases of early lymphatic oedema may present dufficulties in dufferentiation but
the history 1s of great help For example, the ocdema following childbirth
operation or enteric fever 1s usually due to the results of thrombosis of the deep
veins Ocdema usually follows rapidly in the post phlebitic cases, but wath
lymphatic oedema, on the other hand, the history 1s usually a lengthy one showing
1 chronic swelling without many other symptoms beyond a heavy swollen leg.
This, of course, is not the case 1f the condrtion follows any acute celluhis or
Iymphangitis, 1n which caso the oedema develops rapidly as in post phlebitic
cases  Agmn, it should be repeated that the oedema resulting from past thrombo-
phlebitis usually follows discomfort or pain 1n & faurly localized area  Bilateral

TABLE 4
DrfreReNTIAL PornNTS BETWEEN LYMPROEDEMA AND OFDEMA DUE TO VENOUS CAUIATION

’ Lymphoedema ‘ Venous insuffickency
History J Gradoal onset over the years or Rnptd onset—often  assoclated
suce birth childbirtls, typhoid” fever
‘ or’aﬂer operation
Pain None. Dullnchcnndlﬂ)u‘nl Paln acute at onset and often
heaviness of present to a besser extent later
Skin Thickened in later stages ‘ Not thickened
Oederna Hard and  bra Charac ocdema
teristic firm comwgm Softer
Colour ‘ No change . May be cyanosed

The incvitable end result of in-
durated oedemm due 10 venom
Insuffictency

Ekvation of limb } Ocdema disappears scon 1 Oedema slow to dmappear
Superfickal veins ?
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lymphoedema may simulate the oedema from systemic disease Once again this
shows the importance of a general physical examnation of the patient to exclude
conditions such as cardiac or nephritic oedema

Treatment

The treatment of this condition 1n the later stages 1s extremely difficult and the
results disappointing, therefore every endeavour should be made to make the
diagnosis early and mstitute therapy as soon as possible

In the early stages, intensive massage and prolonged supportiwe bandagmg are
rewarding  These measures are applied 1n exactly the same manner as for the
indurated oedema of venous insufficiency (see Chapter 16) Combined with the
frequent use of the relaxing chair or other means of elevating the legs above heart

e e g

I
}

Fic 299 —Thus chair 1s of the very greatest value 1n all cases which show ocdema
The patient will find that she can perform many of her household tasks while sitting in
the chair with her feet elevated Frequent short rests during the day are of far more
value than single prolonged periods

level, these measures alone will serve to keep the lymphoedema under control in
the vast majonity of cases i

Operative treatment of lymphoedema 1s complicated, and even 1n the hands o
experts tends to be disappointing

Advances have, however, recently been made, and the reader who requires
further detail 1s referred to the ecxcellent work of Taylor, Kinmonth, and
Wright

Panos, amongst others, has had success with steroid therapy mn early cases of
lymphoedema I have as yet no expericnce of this treatment, but feel that 1t

should receive mention

Summary 1
Summarizing, we must always keep our eyes open for the casc of ji/n1;7;q
oedema which may be either associated or unassoctated with varlccs“ ' ds ﬂ‘:: )
been shown, an accurate history and a careful examiation will usua )b lw '
entiate these two conditions Remember that the slowly dcvclopn’ig r.t’ x;)
oedema unassociated with stasis ulcers will usually fall into the 'Cdi;:ic}):?onic
lymphoedema The main differential points between lymphocdema an
venous msufficiency are summarized 1n Tablc 4
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The operative treatment of lymphoedema 1s beyond the scope of this manual,
but the importance of conservative measures 1n the control of this condition 1s
5
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CHAPTER 19

THE VARICOSE VEIN CLINIC
EQUIPMENT, DRUGS AND APPLIANCES

I AM NoT altering this page, which I wrote twelve years ago, since I regret to say
that progress 1n the development of clinics for varicose disease 1s still very slow
mdeed It 1s still seldom that we meet with an ulcer which has been properly
compressed prior to reference to the clinic, and 1t 1s still rare for varices to be
referred to us until they have either become complicated or have reached such an
advanced stage that surgery 1s thereby made more difficult Having said this, I
will now continue with the page as originally written n the first edition, and am
indeed sorry that I am unable to modify the contents

No progress can be made 1n the study of varicose disease unless a separate
department 1n the hospital be allocated to these patients No longer should this
department be the Cinderella of the surgical side, and no longer should the
care of sufferers be allocated either to the student or the junior house-surgeon

In spite of the labours of those who are striving to organize the treatment of
varicose veins and their complications, there 1s still no centralized hospital for
treatment  Furthermore, the treatment of ulceration in general practice 1s not
improving as can easily be seen by questioning patients who come to the clinics
Varicose ulceration 1s still prevalent and compression treatment 1s by no means
generally accepted by the practitioner

The present organization of some varicose vein clinics 1n Great Britain leaves
much to be desired—a fact which may be readily appreciated by any visitor to
the average hospital Large numbers of patients with evil-smelling ulcers, and
patients who have been submitted to varying types of recurrent surgery, arc not
an unusual spectacle Patients spend half their lives being paraded weekly for
the supply of various omntments, lotions and bandages With proper organization,
varicose ulcers can be made a rarity and treatment of an efficient nature can be
offered to these people before complications arise It 1s not only in Great Britain
that the varix takes the last place among all surgical conditions  Let us read what
Wickham Lawes of Sydney (1942) says regarding conditions 1n Austrajia

“ Here the varicose vein s the humblest and Jowliest case  Certainly, such cases
are banded together and given the name of ‘chinic’ . No surgecon ever gocs nclar'
it The assistant surgeon may sce some of the cases, but the clinic s generally run 1'}
a restdent medical officer—the more junior the better, for he cannot pass it on to any-
body clsc  He struggles with 1t valiantly for a few months, injecing cour}t[css cases 1m
an endless strecam of varicose patients whose thich bundle of out-patients’™ papers gn'cc.
evidence of the unavailing efforts of previous harassed medical ofﬁ'ccrs Look at the
ulcers and dermatitis cases  They are not admitted to the * chinic They belong to
the dermatologist  This unfortunate, foul-smclling group of sufferers huddied ,'?lﬂ
room with the remnants of Unna's pastec and Elastoplast arc a sorry group 1t
dermatologist writes * rep * on most of the cards and, having got through them, then
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through the needle at high pressure The syringe 1s then washed through n a
mixture of instrument Dettol and spirit (I  20) followed by similar treatment with
ether The needles and syringes are then placed in a solution of mstrument
Dettol and spirit for several hours prior to re-use  This method has certainly stood
the test of time as far as I am concerned, and has been quite satisfactory 1
realize, however, that 1t may be unacceptable to some surgeons

Fic 300 —The bandage
shears depicted here are in-
valuable for removing clastic
adhesive bandages and should
be found mevery varicoseycimn
department

The patient should be clothed 1n such a way that a complete view of the entire
leg and lower abdomen may be obtamed. He should stand in front of the examiner
on a platform which brings the limbs 1nto easy view 1n a good light  The patient
should be 1nstructed to stand with the legs wide apart for his prelimnary cxamina-
tion A couch 1s placed immediately behind the platform so that he may sit or
lie down for his 1njection, the platform being used to support his foot when he 1§
sitting

It 1s important to keep accurate records of the patient before, during and after
treatment The type of form, as used by the author, 1s reproduced on page 75
The outline of a imb can be placed upon this by means of a rubber stamp, and
thus make possible the recording of the exact location of the ulcer. The ideal
record 1s an accurate photograph of the patient before and after treatment  This
15 not practicable, however, and the best use of pen and pencil must be made
Unless accurate notes are kept there will be no progress 1n the finer parts of the
treatment It 1s particularly important that a record should be kept of the degree
of sclerosis obtained by various types of injection and the exact results of all
surgical techniques An alternative method of measuring ulcers 15 shown
pictorially on page 331

SOME PRESCRIPTIONS OF GENERAL USE IN THE CLINIC

Very few drugs are used 1n the varicose vein chnmic A few prescriptions arc
sometimes required for varicose eczema  Even these can be avorded by the use
of the excellent medicated bandages which are now at our disposal  Forthe scmle,
dry, scaly type of eczema, the old-fashioned coal-tar ointment 15 sometimes
very effective (see Fig 232)  The prescription 1S as follows

Picis Carb -~ - 1dr.
Zinc oxid - - Idr
Vaschine ~ - - 1oz

io07

{

Adeps Lan Hydros

It 15 as well not to use this for the weeping cczema, since on qccmuonqvx:nr:z::‘)t
produce a rcaction The Coltapaste bandage supphes this tar in ‘l‘c?gmdwc
manner. and a degree of support can be given (o the hmb by a firm erépe bandds
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placed over 1t A further elastic bandage can then be superimposed whe

indicated  Pruritus also sometimes reacts to an antihistamine ointment \vlucl: <
worth a trial 1n resistant cases Tincture of benzoin compound (frar’s l;alsam) :2
a useful application for a weeping eczema before the application of a supportive
bandage It must not be used repeatedly, since some patients arefallergic to its

Fic 303 —An nfra-
red photograph of a muld
case of wvarices This
picture 1s incorporated 1n
this chapter n order to
emphasize the value of
photography as a method
of recording the condition
of limbs which arc the
scat of varicosc discasc
Thus picture demonstratcs
the position of the saphe-
nous opening and shows
the three mam superfictal
tributarics jomning at this
point

application  Friar’s balsam has an excellent drying effect and sts use will be re-

quired on many occasions Gentian violet 1s useful 1n a 2 per cent solution 1n
water as 4 ruldly antiseptic and drying application which may be used with
advantage underncath a supportive bandage Limmentum Calammac Olcosa
(B P C)1s a uscful cmolhent and soothing application for the dry. scaly ccsemd
and may be uscd as a vehicle for resorcin, Ichthyol and so on Ichthammol lotton
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is best made up as a 50 per cent aqueous solution  Gentian violet paint may be
used as a 2 per cent aqueous solution  One per cent hydrocortisone skin lotion or
omtment has a definite place in the resistant case

Burows solution s sometimes valuable 1 the treatment of varicose eczema and
may be used when fungus infection 1s suspected I reserve this solution for the
wet type of weeping eczema. It consists of a solution of alummmm subacetate and
may be dispensed 1n a 1 8 solution with the mnstructions that 1 teaspoonful be
added to a tumblerful of water Gauze should be saturated 1n this Jotion and
applied frequently to the affected parts

Tinea cruns, tinea wmterdigitalis and tineal ulcers may be treated with Whir
field’s olntment which has the following prescription

Acd Benz, - - 24gr
Adid Salicyl. - - 15gr
Paaff Dur - - 66gr
Ung. Simp - - 66gr
Ol Cocosad - ~ 480 gr

This omtment has stood the test of nme and, 1f 1t 1s rubbed 1n gently with
cotton wool after a bath 1t 15 usually most efficacious  Once the inflammation
is controlled the patient should be told to paint the affected part with tincture of
fodine, 1 part, and surgical spinit, 2 parts for & few days  Phytodermine omtment
and powder are useful for some cases the powder being especially useful as a
prophylactic.

Potassium permanganate foot baths are all important and this solution 1s also
usefol for cleaning up septic uleers in which case the wound should be immersed
for 20 minutes twice a day 1n a solution which should be pale pink and tepid ~ The
many fungrcidal powders now on the market are most effective in cases where the
interdigital skin has become sodden

Penicillin and sulphanilamide should not be used locally on an ulcer When
these substances were first discovered great hopes of therr use 1n varicose ulcera
tion were entertmined but time has shown that more harm than good may come
from their use  Senmtization to these drugs may be the most troublesome con
dition to put ight. Amongst the antibiotics, however 1y rotitricin 1s of particular
value to us since 1t may be appled topically without danger of sensitrzing the
patient to antibiotics admimstered esther orally or parentally such as penicillin
streptomycin aurcomycin etc.  The anti-bactenal actrvity of this substance 1s
exerted more rapidly than 1s that of penxcallin and 1t provides or exerts a prolonged
contact at the site of application whereas penicillin 13 readily absorbed.  Used
either 1n the form of a cream or as a wet compress frequently renewed It 15
invaluable in cleaning up the preliminary discherges in many of our ulcer cases

Monro (1951) has added a most useful contribution to this subject in a letter
which appeared in the British Medical Journal He stated that heavily infected
uleers of the leg reacted favourably to the use of streptomyein which he considered
to be a most potent weapon  Since frequent applications are always necessary
resulting in 1n patient treatment, he evolved a method by which this could be used
by out patients  The ulcer and 113 surroundings were cleaned up and twelve layers
of gauze were applred to the ulcer  The area was then covered with waterproof
Elastoplast bandage and 20 millilitres of streptomycin solution (1 gramme 1 100
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millilitres) were then njected through the covering so as to saturate the gauze (Fig
304) The leg was then bandaged and 5-10 nulhihitres of solution werce mjected
daily for five days—this usually being adequate In some cases he found that
daily 1njections were not necessary In our opmion this treatment is rarely
necessary, and we must point out that the therapy must be Iimited to a short period
owing to the risk of sensitization

FiG 304 —Streptomycin 1n the ambulatory treatment of varicose ulceration

An alternative to this method 1s to apply daily pads of gauze soaked in 1 1,000
streptomycin solution  Sensitivity reactions are always hikely to occur, however,
and 1t 1s therefore wise to Iimit the use of streptomycin or achromycin applications
to four or five days only  Penicillin should never be used

At this time also we should not forget some of the older dressings such as that
of eusol, which 1s useful in clearing up a septic ulcer bed prior to the application
of compression bandages

In a large clinic, organization may be improved by attending to patients with
ulcers on days other than those allotted to the patients who require injections or
surgical treatment It should always be borne 1n mind that, 1n the case of varicosc
ulcer, the co-operation of the patient must be obtained before prolonged treatment
1s given  Without this co-operation, recurrences and failures may become most
depressing  With the active help of the patient, other things being cqual, all
varicose ulcers can be healed and kept healed This encouragement must con-
stantly be offered to the patients 1n the varicose ulcer clinic

Finally, it must be appreciated that no successful varicose vem chinic can
be orgamized without the help of nurses, chemists and surgical mstrument
makers

The physiotherapist, as we have stressed so frequently, takes a most important
part 1n the running of the varicose vein chmic  Massage 1n particular 1s of
importance for the indurated leg and the masscusc requires a special hnowledge
in deahing with this condiion  As an cxample of the types of rubbing suntable
for the hardenced limb the reader 1s referred to Fig 273 and to the physiothera-
peutic details on pages 295-301  Not the least of the masscuse’s dutics 15 10 teach

actine movements and excercises to the patients to encourage them and to endeaour
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to make them carry out treatment for themselves So many of the patients are
ndolent but the majonty can be educated regarding self-care in the course of trme

The out patient nurse who 13 condemned to this department may approach
1t with the fear of boredom. It 1s the duty of those in charge of the clinic to sec
that her interest 1s aroused and held  She should be taught the correct method of
bandaging and should be made to realize how much depends upon her 1n the heal
ing of ulcers by correct and careful compression treatment.

The co-operation of chemists and ynstrument makers must be sought 1n the
production of the various types of nstruments and medicaments which are con
stantly changing in an attempt to defeat this most ubiquitous adversary the vanx

Finally all sufferers from varices can be benefited by treatment, and all cases
of varicose ulceration, other things bemng equal, can be healed There 18 no

routine treatment and all cases must be judged on their ments  The subject
becomes more fascinating the longer 1t 1s practised and at the end of every year 1t
18 a satzsfacuion 1o look back and to appreciate how many sufferers are once agsin
walking 1n comfort, and how many have been able to return to work

CONCLUSION

Although T ask my readers to keep an open mind regarding all the interesting
sidelights on therapy I do appeal once agawm for 2 conservative attitude towards
that which after all 13 a non lethal disease 1n the very vast majonty of cases In
the past editions of this manual popliteal and femoral ligations have been resisted
Sympathectomy for ulceration has been cmticized, and now [ do feel that great
caution should be adopted regarding the importation of Lintons sub-fascial
operation 1nto this country I feel that this massrve anatomucal dissection of the
leg recommended by Cockett and others should be reserved for the exceptional case
only I repeat this statement, since I wish to close this book on a note of con
servatism  Remember that the ideal treatments of the day are not always available
For example, the hospital bed mtuation in Great Britamn and in some other
countries does not allow of the admussion and surgical treatment of all the sufferers
from varicose ulceratton  For thus reason it 15 essential that the practitioner should
be fully conversant with compression treatment by vaned bandage techmques  All
cases can be benefited and often healed prior to surgical treatment and all cases can
get rapidly worse from the neglect of this subject which 18 free forall to learn  The
days of ointments and certificates ” for varicose ulceration should disappear

Furthermore, when considering each case from the surgical angle care should
be taken to avoid rourine treatment. The more the surgeon has to deal with this
subject, the more varied will be his attitude to each individual case, and the
more interest he will obtain from this most fascinating of subjects which has
tried the skill of so many for thousands of years.

The treatment of vancose veins 13 an ever controversial subject and for this
reason [ have tried very hard to present the views of others throughout this book.
At the same time 1 have stressed my own personal ideas and have emphanzed
that in the past few years the operation of stnpping by a careful techmque offers
the sufferer bis best chance. A further advance, that of physiotherapy for the
mdurated leg 13 a subject of great importance and recetves particular mention
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That this treatment should be reserved for the larer stages of treatment and not
for the early stage as recommended by Bisgaard 1s, I think, a pomt of importance,
especially from the economic angle Compression treatment as presented through-
out the ages 1s still a first weapon of defence against the ulcer. Sclerotic treatment,
although more Iimited 1n its use, receives a special chapter for those who stil]
practise this method, since 1 feel that even now 1t still has a definite place 1n
therapy At the close of this book I feel I must mention these points yet once
agam, so that the reader will realize that there 1s always scope for originality in
all our treatments I hope that by reading these views, both of mine and of others,
he will be able to form his own opintons without undue bias from what 1 have
written  There 1s no subject 1n which good treatment will produce more gratitude
and there 1s certainly no subject which will make us realize our own linutations
more acutely If what I have written but causes controversy, it will have served
a useful purpose by raising discussion over this most troublesome foe—the varn

Finally, even 1n these days in which private enterprise and individual mtiative
are looked at askance by so many, the words of Sir Benjamin Brodie, one of the
greatest mvestigators on this subject, still apply

“Whosoever 1s sufficiently vain, or sufficiently idle, to rest contented, at any period
of his life, with his present acquirements, will soon be left behind by his more dihgent

competitors >’
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APPENDIX

Throughout ths manual reference 1 made to various bandages and imtruments. and for
the Information of the reader those used by the authors may be obtained from the following
manulzctyrerns,

Elotle Adbestve Bandages
T J Smith & Nephew Ltd., Neptune Street Hull

Medicated Bandages
Messrs, Dalmas & Co., Lekcester

Dry Elattic Bandages

The onc-may two-way and long-life elastic bandages are supplied by Messrs John Bell
& Croyden, Wigmore Street, London W 1
Elettie Stockings

The Scholl Mfg. Co Ltd 182-204 St John Street, London, E.C |

Instriments

All instruments, such as the retractors, strippers, plastic compressors etc are supplied
by Messra, John Bell & Croyden, Wigmore Street, London, W I
Spectal Chair (Figs 191 299)

Mesry. John Bell & Croyden, Wigmore Street, London, W' 1

We are grateful to these manufacturers for thelr help in supplying the tools with which a¢
“ork and we are happy to show our appreciation by mentloning their mames m this Appendix
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Cavernous hscmengioma injection treatment,
189

is and,

Cellophano strapping, 206

Cellulitis licating injection 202
— *indurated ” 254

Ceraban bandage applkation of reversed

clastic bandage over (Fig. 259) 285
Chair to ekevate limbs, (Fig. 191) 187 301
303 304 326
-~ — — Inpregnancy 1
Champ-smbonh lca.w?.m 257
Chemical stimulatlon of vein, 65
Child, varxes in, (Fig. 71) 79
d, rarity of varkes in, (Fig. 9) 7

272) 296

Blood changes cawing thrombophlebrtis, 228 | Childh
229

— deoxygenated, in varices, 69

— trarsfusion as antidote to anti-prothrombin
drugs, 247 249

— wncoslty  alteration in, assocated with

thrombophlebitls, 229

Blow-outs at ankle, (Fig. 49) 48, 158, 162

— excision, 105 115 (Fig 144) 147

— — beforo grafting, 309

— falluro to oxcise, caming recurtence, 209
210

-~ formation of after operation, 203 209

— injection treatment contra-ndxcated, 188

150

— marking of pro-operative, 113 (Fig. 134)
161

- pulpaﬂon.

— resection of (Fig. 155) 162, (Fig 184) 182,
(Figs. 292-294) 314

Bralthwaite s knife, 311

“ Brawny arm ™ 324

Breathing, deep, contm-Indicated in acute
thrombophicbitis, 238

Brodwe-Trendelenburg test, (Figs. 74 75) 85

Boerger's disease, treatment of varx and, 108

Burow l solutron, 133

in

of th bonhlehiti

223

c
Calafication in thrombws 73
Calf muscie pump 50, (Flg. 63) 66
— — — rehabllitstion by massage 296, 297
Calf-vein thrombophlebitls, 232
~— thrombosh, 231 (Fig. 218) 239
— — treatment, 236
Capillarics, dilated, nnd variy, 4
Capillary pressure 68

— wall, incr;gu:d permeability  coumng

23+

Cinchonism due to ingection of quining urcth-
ane, 193

Clmic, varxcose veln, (Figs. 300-334) 328

mecasurement, 249

Coal-tar ofntment, 330

Collateral circulation of abdomunal varices,
(Fig. 68) 77 (Fig. 93) 101

— veim of vulva, 154

Coltapaste bandags, 284 330

Comnrunicating veln(s) between Internal and
external saphenous veins, 59

— — excition of faulty extra-fascial oper

avon, (Figs. 292, 293) 314

— — In Hunter's canal (Fig. 46) 47

— — incompetent, ln causatlon of ukery, 256

— — — exclslon, |

— — — srgery (Flp 154-156) 161 (Figw

293 294) 3

— — — valves in, 69

— — — and varkoso ulcer 219

— — of kg, (Flgps 46-49) 46

valves, 62

— — tests for competence, 87

— — — wvalvular competence, (Fig. 75 F) 85

‘(Eommnlhe tournxquet test, (Fig. 77) 86

band in of

12
—— treatment, history 16, 19 22, 23 24 33
— — pre-operathve 162, 303
— — of ukenated leg, 266, (Plates VII VIII
Figs. 247-269) 275
— — venous fnsufficlency 254
Rowden Footo s, (Fig. 111) 123
— use of in stripping operations, (Figy. 139
140) 144 160, 164
" method of stripping,
127a, b) 137 139 i e
thve treatment, (Figs. 185-194) 183
~— — of indurated and ulcerated beg, (Plates
VII VIII Figs. 231-284) 266-307
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Cor pulmonale, acute, 240
— — subacute, 242
Coralline thrombus, 231
Coronary thrombosis, diagnosis from pul-
monary embolism, 243
Cosmetic reasons for mjection treatment, 189,
190
Cramp associated with varices, 77
— transient, mn calf, indicating thrombophleb-
1t1s, 243
Crépe bandage over medicated bandage, (Figs
254, 255) 281
Cribriform fascia, 51

D

Dalzoband, 286

Davat’s operation, 23, (Fig 24) 28

Debilitating diseases associated with thrombo-
phlebitis, 230

— — contra-indicating active treatment of

varix, 106

Dehydration, thrombophlebitis and, 229

** Dependancy oedema , 70

Dermatome, Padgett’s, (Fig 288) 311

De Takats ambulatory procedure, 34

Diabetes, treatment of varix and, 106

Diachylon bandages, 275, 280, (Figs 258, 259)
286

Diathermy, short-wave, 301

- treatment, 40

Dicoumarol, 246

Differential tourmquet test, 86

Dindevan, 246, 248

Diodone 1in venography, 91, 93

Dodd’s modification of Stevenson’s needle,
(Fig 42¢) 40

Double tourniquet test, 86

Dry clastic bandage technique, 276, (Figs 261-

- 269) 286

E

Eczema associated with varices, (Fig 94) 103

— — — varicosity, 82

— complicating varices, 218, 219

— “rub?”, 262

— varicose, (Plate VI (b), Figs 231, 232) 267

— -— apphcations for, 330

— — following chronic venous insufficiency,
235

— ~— incompetent perforating vein causing,
(Fig 245) 274

Elastic bandage, application of, by paticnt,

295, 303
— — techmque, (Figs 261-269) 286
— — test, 86, 102
— lamina, external, 60
— stockings, (Ngs 185-188) 183, (Fig 283) 301

— — and clastic bandage, combined use, 295

SUBJECTS

Elastoplast, allergic reactions to, 280

— bandage(s), 276

— — advice to patients wearing, 294

—_— apg_lllcatlon, (Plate VII, Figs 252, 253)

8

— over Coltapaste or Viscopaste, 284

— — tubular gauze, (Figs 256, 257) 281

Elastoweb bandage, 281, 286, (Fig 265) 290

Electrical adjuncts to treatment, 301

Electrocoagulation of distal portion of saphen-
ous vein, 40

Elephantiasis, 321, (Fig 323) 324

Elevation of limbs, (Figs 191, 192) 186, 303

— — 1n lymphoedema, (Fig 299) 326

— — pregnancy, 106

— — treatment of varicosities, 66, 69

Embolectomy, pulmonary, 244

Embolism complicating high
internal saphenous, 136

— — thrombophlebitis obliterans, 226

— following njection treatment, 200

— pulmonary, (Figs 218-220) 239

— — chinical picture, 242

~— — complicating thrombophlebitis,

venous, 234

-— — differential diagnosis, 243

— due to phlebothrombosis, 228, 231, 232

incidence, 239

obesity and, 230

— pathology, (Figs 218-220) 239

sequelae, 243

— — treatment, 243

Embolus, massive (Fig 218) 239, 242

— — treatment, 244

— small, (Fig 218) 239, 240, 242

— — treatment, 244

Endocrinces, cffects on veins, 65

Endocrinological factors in causation of varices,
4,9, 105

Epidural block anacsthesia in ilio-femoral
thrombophlcbatis, 237

Epigastric vein, superficial, (Fig 52) 54

— — — entering femoral vemn, (Fig 55, B)

56, (Fig 211 (a)) 208

— — — varicosity of, (Fig 70) 78

Equipment for varicose vemn chnic, (Fig 300)
329

Ercct stance 1n causation of varices, 6, 7

Erythema induration, ulcers of, (Figs 225,
226) 261

— nodosum, diagnosis from erythecma 1n-

duration, (Fig 225) 260

Erythrocyanosss, (Plate VI (c))

Ethamolin, 193 .

Excrcise(s), (Fig 189) 185, (Figs 276-283) 298

— before compression treatment, occlusive, 278

— post-opcratine, m presention of thrombo

phlebitis, 236

resection of

decp
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Excrche(s) In  treatment  of  ilio-femoral
thrombophlebltis, 237
— — varicositics, 66, 69

outa, 162, (Figs. 292, 293) 314

F
Factitious uicers, 261
Fainting due to injection of scerosant, 198
Faith healing of varkces, (Fig. 2) 14
Familial thrombophlebitls, 230
Fascia of groin, relationship to femoral vein, S0
— lata, 51
Fat necrosts in causation of ukcen, 257
* Feeder veins™ 47
-~ — Injection of sclerosant mto 199
— — to ukeer Injection of 189 190
Femonal artery Injury to during high resec
thon of Internal saphenous, 133
— — ligation of 56

— wein, (Plate 111) 49

— — clot in, (Fig. 218) 239

— — Injury to, during high resection, (Fig
120) 129 134

— — lateral superficial resection of Jjnstcad
of internal saphenows (Fig. 211 (c))
208

— — lhigntion of 56

— — — in treatment of verous ulcer 319
— ~— relationship to fascie of groin, 50
— — superficial velns emptying into 46

chloride, injection of 35
Fibeinolysin, 244
Flltfec(uaochtedwhhﬂrm.(l-';lu)m
complicating varices, 218 23

Foctal dysplasha of leg, (Fig 733)270

Foot, colour of and deep circulatron, 82

— venous gystem of 52, 59
Fowler s position, contra indicat

736

G
G licating thromb 235
Gastrocnemius muscies, venows drainage, 50
Génévrie's solution, 191 193
Gerontic varkes, 72
QGluteal vein, fnferior 60
— —~ superlor 59
Go‘d.d:unml l&:n, 91
Gout whh ph me
gram, 224

SURJECTS

Graftmg, skin (see Skin Grafting)
— ulcers with ammnion, 320
Gravitational causes of varix, 6
— factor In formation of varlx, 63 66, 69
Groin, fasca of 30
- lymphatic glands of (Fig. 50) 52
— — — Injury 135
Guide, intraluminar Introductton into
151

H
Hacomngroma cavernous, injection treatn
189

Haematoma compixating high resectior
internal saphenon, 133

Hacmodynanuc theory of varix causation,

Haemorthage compixating high resectio

ton,
(Fig- 135) 142, (Fig. 139) 144 164
“ Har ” vears, (Fig. 91) 98 190
1

— — imyection of

Heart discase, treatment of varix and, (Figs
98) 106

— faiture oederma of 264

— return of venous blood 10 65 66

Heat molst, In treatment of illo-fem
thrombophlebite, 237

Heparin 244 245 248

— antidotes to 245

— compared to anti prothrombln drugs,

Hereditary factor in causation of varix, 5

History of pathent, (Fig. 66) 74

— treatment of varlx, (Figs 3-45) 1445

Homan s * flush ™ ligation of internal sap:
ous vein, 33

— sign, 233

Rormones in causation of varix, 4 9

— treatment in varkes, 105

Humby krufe, (Fig. 287) 311

Hunter’s canal communicating veln in, {
46) 47

— — Venous anastomosis m, ‘0

H; qumine jon for

Hydrostatic pressure in leg veing, 65 66

Hypen-hymldkm, treatment of varix and

Hypodermic syringe Invention, (Fig. 36) 2

Hypopitultary disorder causing enlarged |
(Fig 69) 78

Hysteria factitious ulcers of 261

1

Hhcwincucumﬂ:& vnrlcodly (Fig. 70)°
— — external valves, 50
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Ilac vemn, internal, direct tributaries, 46, 59
— — superficial circumflex, (Fig 52) 54, 134
— — — -—entry mto femoral vemn, (Fig
211 (a)) 208
Ilio-femoral thrombophlebitis, 233, 240
— — gangrene following, 235
-— — preventive treatment, 105
— — treatment, 237
— thrombosis, 231, 239
— — causing collateral circulation, (Fig 68)
77, (Fig 93) 101
— — n male, malignancy and, 230
— — puerperal, obesity and, 230
— vein, thrombosts of, causing vulval varices,
154
“ Indurated cellulitis 7, 254
— leg, massage of, (Fig 273) 297
Induration of leg influencing treatment of
varices, (Fig 96) 103
— and ulceration, conservative treatment,
(Plates VII, VIII, Figs 231-284) 266-307
— — surgical treatment, (Figs 285-295) 308-
320
Infectious diseases associated with thrombo-
phlebiuis, 228
Infra-red photography in record keeping, (Figs
301, 303) 331, 332
Inguinal glands, superior, 52
Injection treatment, (Figs 195-204) 188-202
— — 1n acute ascending phlebitis, 223, 224
— — combined with operation, (Fig 39) 37,
43
— — complications, (Fig 204) 200
— — effects of, immedate, 194
— — — late, 196
—~ — empty vein technique, advantages, 196
— — cquipment, 190
— — history, (Figs 36-38) 34
— — mdicatsons and contra-indications, (Fig
195) 188
— — retrograde, recurrences after, 210
— — technique, (Figs 200-202) 197
— of vulval varisces, 154
— ulcer, 199, (Fig 201) 201, 202
Intima, (Fig 59) 60
~— abrasions of, causing recurrence, 210
Intracutancous varix, (Fig 85) 96
Iodotannin, ingection of, 35

K

Keller's operation, (Fig 30) 31, 137, 138
Knee, inciston nedr, in stripping operation, 150,
152

L
* Langer’'s hines ™', (Fig 113) 135

Lastonet stoching, (Mg 187) 184
Leak ulcer, 197, 198

SUBJECTS

Leg(s), foetal dysplasia of, (Fig 238) 270
— 1ndurated and ulcerated, treatment, con-
servative, (Plates VII, VIII, Figs 231-
284) 266-307
— — — — surgical, (Figs 285-295) 308-320
— localized venous circulation 1n, 69
— lower, ulcers of, differential dagnosts,
(Plate VI, Figs 223-230) 258
— position of varicose and venous ulcers on,
(Fig 222) 254
— pre-ulcerative, (Fig 236) 269, (Fig 244)
273, (Figs 250, 251) 278
— site of post-thrombotic complications in, 67
— surgical anatomy of vems, (Plates 11, 111,
Figs 46-62) 46-64
— ulcer(s) (see also Ulcerated Leg, Varicose
Ulcer, Venous Ulcer)
— — 1ncidence, 2, 5
— venous circulation of, (Figs 63, 64) 65
Ligation, high, of varices, end results, 166
— multiple, of varices, end results, 170
Lignocamne, 117, 118
Limb, elevation of, history, 16
Linton’s operation, (Fig 156) 161, (Fig 294)316
Lithocamne as sclerosant, 36
Lumbar sympathectomy 1m
venous ulcer, 319
Lymphangitis, lymphoedema following, 323
Lymphatic glands at saphenous openmg, (Fig
50) 52
— — — — myjury, 135
— obstruction causing ocdema, 70
— — venous ulcers and, 257
Lymphoedema, 70, (Figs 295-299) 321
— associated with venous msufficiency, 265
— — — — oedema, (Fig 298) 324
— chronic, 264
— congemtal hereditary, 322
— contra-indicating stripping operation, 112
— diagnosis from venous ocdema, 325
— “white leg ", 234
— of leg, (Fig 221) 254
— praccox, 321, 322
— primary, 321, 322
— secondary, 321, 323
— treatment, {Fig 299) 326
Lymphorrhoca comphcating high resccuion of
internal saphenous, 136

M

Madeclung's operation, (Fig 27) 30 )

Malignant changes in varicosc uleer, (Fig 213

— dmciz assoctated with thrombophlichitis,
229, 230

~~~~~ obliterans, 226

— ulcer of leg, (Fig 237) 270

Malingerer, ulcer of, 202

treatment  of
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INDEX OF SUBJECTS

Malleolar uker compression pads fo treat
ment of (Flg 267) 292
Massago, (Figs 270-274) 296, 303
— dry dastic bandage technique and, 290
— Inl 326
— self (Fig. 154) 187 304
Mameur in varkose clink, 334
Mayo s operation, (Fig. 31) 31
— vein strapper 122, (Fig. 128) 138 15)
— — — we of to remove shredded
138, 146, 151 165
— ~— — — In treatment of recurrences, 211
Mechanical stimulation of veln, £5
Medla of vein wall (Fig. 59) 60
Medicated

Mentality of patient, 76

* Mid-Hunter blow-out ™ 47 165
Mid-tarsal joints, rotating, (Fi;. 275) 298
Miitary service_ varicose

during, 1
Mflroyxdbcut (Figw. 295 296) 321 323
Monoethanolamme olcste 190 191
— — as sclerosant, 36, 190 192
Movements of [imb sctive, (Flgs. 276-283) 298
— — pastive, (Fig. 275) 298
Muscle atrophy complicating vances, 218
— “pump ” of calf 50, (Fig. 63) 66
— — rehabllitation to fn treatment of uleer
257 258
— tonc importance 68
¥ 3 1, ﬂtl'OOhy Ik 1, th b
phiebitly, 235
— contraction causing return of verous blood
to head, (Flg. 63) 66
— — Involuntary 68
Myens's pcn:\mhn test, (Figs. 73 78) 88
— veln stnpper 122, (Fig. 129) 139 150
— — —~ useof toremove shredded tnumk, 165
— — — Webbs modification, 149 150

N

Needle for mjection of scherosants, 191
— rutmeg-grater (Figx. 421.. 43) 40, 41
chronic, oederma of

Neph

Nervo injury during sinpping, 166
Nervous xlimuhlhn of win. [+]

Nearitis ) b
— post-phletitic, 53 235

Nurse out patient, in varicose clink, 335
Nylastik stocking, (Fig. 158) 185

166

o

Obesity assoclated with ulceration of kg, 257
—- — — varkes, (Fig. 67) 76

Obenty correction of beforo treatment o
indurated legs, (Fig 249) 7-77
— relationshup to varicose nlcers, 1
— thrombophlebitis and, 230
Oechusrve method of applying compressron,
(Plate VII Figpx 252-260) 176
— — In presence of allergy to Elamoplast,
(Plate VII (c) Figs. 254-259) 181
Occupation of patlent 74
Ocianer Mahomer lest, (Fig. 77) 85
Ocdema, (Fig. 64) 69
— causes, 70, 264
— chronie 70
— In chronic venous imufficiency treatment
238
— complrcatirg fnjection treatment 195 202
— — treatment of varices, (Fig. 96} 103 113
3

venots [nsufficency (Fig 221) 253
— examumation for 82
— reactiopary following stripping operation,

64
— reduction of before compression t
7
— 1n thrambophlebitis, acute, treatment 237
— venous, assocated with lymphoedema, (Fig.

298) 324

— — diagnothy from lymphocdema, 325

— in “ white leg ” 233
Oestroger in causation of varix, 4 9

— treatment of varkces, 10

One-way-strotch bandage 287 290

~— — application, (Fig. 264) 290
Operation-infection treatment, 34 (Fig. 39) 37
Oscillometer test, (Fig. 79) 90

P
Padgett s dermatome, 311
Pain, post-operative complicating stripping,
165

— and tenderpess due to thrombophlebitis,
213

Parasitic [ymphocdema, 324

Paravertebral  sympathetic block o llio-
femorxl thrombophlebitis, 237

Pl!hn.t,mugpl.hllon of clastic bandage by 295

— examunation of general (Figs. 67-71) 80
— ~ local (Figs. 72-83) 80-54
— geoenal bealth of 75
— fostructlons to post-operative, 148 187
~— — to prevent ukeratlon, 303
— Investigation of (Fin, 66-92) 7499
~— local condition of
— no::;noguhwry opcr-lioncomm-lndh:nlcd
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INDEX OF SUBJECTS

Patient with ulcerated or indurated leg, in-
structions to, 303
Pelvic operation, surgery to varian preceding,
111
— tumour, varices associated with, 101, 108
Penicillin contra-indicated for ulcers, 333
Percussion test, (Fig 73) 87
— — Myers’s, (Fig 78) 88
Percutaneous higations, 41
— — hstory, 22, 29
Perforating veins of foot, 52
~— — incompetent, causing eczema, (Fig 245)
274
— — — ~— ulcers, 256, 257
— — — excision, 111
— — of leg, (Fig 49) 47, 48, 158
-— — — pre-operattve marking, (Fig
161, 314
— — palpable, pre-operative marking, 113,
(Fig 154) 161
Periostitis of tibia associated with varicose
ulcer, 258
Perivenous 1njection, 35
Pernio, Bazin’s disease and, 260, 261
~— syndrome, varices associated with, 264
— ulcers of, 263
Perthes’s test, (Fig 76) 85
Peterson’s operation, (Fig 28) 30
Phenol, mjection of, 35, 36, 37, 191, 192
Phenylindanedione, 246, 248
Phlebitis (see also Thrombophlebitis)
— stripping operation and, 112, 113
— superficial, history, 80
Phiebothrombosis, 228, 231, 232
Phlebotomy, varicose, history, 18, 22
Phlegmasra alba dolens, 233
— cacrulea dolens, 234, 235
Physiotherapy as adjunct to treatment, (Figs
270-283) 295
— pre-operative, (Figs 250, 251) 162, 278, 308
— n treatment of ulcers, 12
Pigmentation associated with ulcer, 219
— — — varices, (Figs 233, 234) 268, (Fig
2406) 271
— due to mgection of sclerosant, 195
— — rarices, 217
Pinch grafuing (Fig 286) 310
Plasma protein, fall 1n, causing ocdema, 70
Plaster of Paris case for varicose ulcer, (Fig
239) 271
Plastic foam compression pads, (Figs 261~
263) 290, 292, 329
Platelet count, high, thrombophlcbitis and,
228, 229
Pleurisy, post-operative, duce to embolism, 242
Pncumonia, diagnosts from pulmonary cmbo-
lism, 243
— thrombophlcbitis and 230

154)

“ Pole sitters ", oedema of feet n, 71

Polybrene, 246

Polycythaemia rubra vera, thrombophlebitis
and, 229

Polyurethane foam pads, (Figs 261, 262) 290,
329

Popliteal space, 49

— vein, 49, 50

— — junction of external saphenous with, 59

~— — ligation i treatment of venous ulcer, 318

— — superficial vems emptying into, 46

— venous pressure in pregnancy, 9

Position of patient for injection, (Figs 197-
199) 196

— — In stripping operations, (Figs 105, 100)

120, (Fig 150) 158

Post-operative thrombophlebitis, prevention,
236

Post-phlebitic neuritis, 235

Post-thrombotic syndrome, 318

— “ulcer ”, 235

— — multiple, (Figs 247, 248) 277

Postural dranage, (Figs 190-192) 186

Pregnancy causing varices of vulva, 108, 154

— as factor in causation of varix, 5, 9, 105

~ and previous ‘* white leg 7, 238

— varices assocrated with, 101

— — — — treatment, 106, 154, 155, 183

Prescriptions for use i chime, 330

Pressure pads, felt, in treatment of mallcolar
ulcer, (Fig 267) 292

— — for use with dry clastic bandage, (Figs

261-263) 288

Pre-ulcerative legs, (Fig 236) 269, (Fig 244)
273, (Figs 250, 251) 273

— — Instructions to patient, 303

Preventive treatment, 105

Procaine, 118

Profunda femoris vein, 50

Protamine sulphate, 245, 249

Prothrombin index, 249

— time, mcasurcment of, 246, 249

Pruritus comphicating varices, 218

Psychologscal complications of varicces, 218

Puberty, lymphoedema occurring at, 321, 322

— varices occurring at, 10, 105

Pubic glands, mternal, 52

Pudendal vein (see Pudic Vein)

Pudic vemn, external, ligation of, n vubdl
varices, 155

— — yection of, in vulval varces, 153

— ~— nternal, 60

— — superficial external, (g 52) 51

— — — — cntening femoral vem, (Fip SS B

s6, (Fig 211 (a)) 208

Pulmonary embohsm  {see mbolism,
monary)

— nfarct, 241, 242

Pral-
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Pyu:Tﬁl compiicating thrombophlcbitis, 235
Pyrexia due to thrombophlebitls, 232

Q
Quxck s one-stagn estimation of prothrombin
1ime, 246, 249
Quinine urethane as scierosant, 191 193
— — wath lithocaine injection of 36

R

Redi hy In pul

Records, kacpin' of (Fig. 66) 74 (Fin 331-
333) 3%

Recurrence after Injection therapy 196

— — stripping, 156, 203 210

— gromy, (Fige. 205-209 213) 203 205 210
— local, 203

— minor 203 205

— repair of 211

Recurrent idiopathic thrombophlebrtis, 224
Relaxing chalr (Fig. 191) 187 301 303 304

326

Rescrvoir function of veins of kg, 69

branches missed a
causing recurrence, (Figs. 207 210 211)
205

— — mchsion to expose, (Figs. 112-115) 125
— — — for re-operation &t (Fig. 207) 205
212

23

~— — surgical anatomy (Plate III, Figs. 50
51 52b) 50, 51

— — tear at, during high resection, 134

— — vahvs at (Fig. 2) 62

variatlons of (Figs. 54 55) 55 63 124

(Fig. 211 (a)) 208

— — vanxat, (Fig. 87) 96

— trunk, nolation, 129

— — ligation, (Figs. 118-122) 129

Sapheno-vanx, (Flg. 87) 96

— causation, 7

Saphenous nenve great, erushing of 320

— ~ interna) 53

— opening, (Figs. 30 51 52b) 51 123

in scute

Saphenous system, Internal, variations m m-
coupetency (Fig. 100) 113
— — multipke higations of 40
~— veinds) back pressure from, 43
— — collateral branches, 23
— — electrocoagulation of distal portion, 40
— — cmbryology 63
~— — external accessory (Flg. 52) 54 55 133
- — — emination, (Flg. 73) 81
— — — high resection, for
bophlebitls, 221 223
— Wm ence  causing recurrence,

— — Involved in varicosity T2

— — hgatlon of cawsing neuntls, 235
N p:e-anUvenmrkln;.(ﬂ;lD—i)ln
— — recurrence of varies

_— nrlppl.nz. (Figs. 143—153) 155

T (Fips. 181-189) 180
(Figs. 152, 153) 158

{

Pttt

|

160
- — — — position of patient, (Fig. 105)
120, (Fig. 150) 158
— — — towelling of limb, (Fig. 108) 120
(Fig. 151) 159

~— — — valves, (Figs. 61 62) 62
in termination, (Fig. 58)
59 (Fig. 119) 128 133 156
— — varkees In, incrdence, 157
— hugh resection of 111
— histology (Figs. 59-62) 60
— insertion of sutures into lumen to cause
thrombosls, 41
— internal accessory (Fig. 52) 54 55 133
— — — ligation in ermor
— — anomalles of (Flgs. 54 55) 54
— — anterior branch, (Fig. 522) &4
~— — defects of at sinus area, §
— — divison of with tributares, (Fig.
121) 129 131
— — — double 133
— — — — simultancous stripping of (Fig.
146) 152
— — — examination, 80
exposure, (Figs. 116, 117} 126
— — — fallure to ligate causing recurrence
209

ot

tereet

— — — lugh resection, (Plate IV Figs. 112—
126)27 33 42, 4 123

complications, 134
grammuatic represen
(Figs. 163-172) 172



INDEX OI SUBIJECTS

Saphenous vemn(s), Internal, high resection,
pinchgrafting at timeof, 310

————— post-operative treatment, 132

————— pre-operative treatment, 133

————— for superficial thrombophleb-
itis, 221, 223

————— 1n treatment of thrombophleb-
1t1s, 154

————— vulval varices, 154

— — — identification difficulties, 133

— — — mcision at ankle, (Figs 131, 134)
140, 141
— — — mgection of distal portion with

sclerosant, (Fig 41) 39
— — — habihity to varicosity, 72
— — — ligation of, ** flush ™, 33, 42, 44
— — — — high, 27, 33
— — — — too low, causing recurrence,
(Figs 206, 209-211) 209
— — — — tributaries, (Figs 54-56) 54, 63
— — — mobilization of lower segment, (Figs
123, 124) 131
— — — operative techmique, (Figs 112-125)
123
— — — postero-medial accessory, 55, (Fig
57) 57
— — — pre-operative marking, (Fig 101) 115
— — — recurrence of varix in, after high
resection, (Figs 206-211) 205
— — — shredding of, durming stripping, 138,
146, 151, 165
— — — stripping, (Plate V, Figs
111, 137~147
— — — — diagrammatic representation,
(Figs 173-179) 177
— — — — from above downwards, (Fig
145) 149, 152
— — — — precemeal, (Fig 145) 150
— — — — posttion of paticnt, (Fig 105) 120
~ — — — towelhing of limb, (Fig 107) 120
thrombophlebitis of, (Fig 215) 220
traumatization of distal portion with
rough-hcaded needle or file, (Fig
42) 39
— — — tributarics, (Figs 52-57) 54
— — — — nciston of, 1n stripping operation,
146
— — — — higation, 129, 131, (Fig 126) 133
— — — valves, 57, (Figs 61, 62) 62
higation, history, 17, 18, 23, 24, (Fig
40) 38
— — — mud-thigh, 17, 27, 29
mapping out course, (Fig 78) 87
sudden stram causing sarinin, 6
surgery, mcthods unassociated
stripping, (Figs 41-44) 39
syvstem, external, (Plate 11, Fig 46) 46,
(Mg 58) 57

127-144)

with

Saphenous ven(s) system, internal, (Plate H,
Fig 46) 46, (Figs 52-57) 52
— — valvular competency fluencing treat-
ment, 100
— — varices of mamn trunhs due to deep vemn
thrombophlebitis, 234
Scarpa’s triangle, (Fig 51) 49
— — tenderness i, 1n iho-femoral thrombo-
phlebitis, 233
Schede’s operation, 23, (Figs 25, 28) 29, 30
Schiasst’s technique, 34, (Fig 39) 37
Schwartz test, 68, 87
Scissors, excision of vein by, 211
Sclerosant(s), contra-indications to use, [88
— ndications for use, (Fig 195) 189
— safer, 36, 38
— solutions, 191
— treatment (see also Injection Treatment)
— — carly, 34, 35, 43
— — 1n pregnancy, 106
Semelle vemeuse, 52, 68
Senile type of vein, (Fig 89) 97
Sepsis comphcating high resection of internal
saphenous, 136
— — stripping operation, 164
— focal, associated with thrombophlebitis
migrans, 224, 225
* Shelter foot ', 70
Short-wave diathermy, 301
Sinthrone, 246
Sinusoidal treatment, 301
Skin changes complicating varices, 217
— dimpling during withdrawal of stripper,
(Figs 137, 138) 143, 147
— clephantiasis of, (Fig 323) 323
— grafung, (Figs 285-291) 308
— — after-care, 313
— — results, (Figs 290, 291) 314, 315
types, 310
— — of ulcer bed, 153
— — varicose ulcer, (Fig 242) 272, (I'ig 240)
274
“ Sky rochet ™ vens, (Fig 91) 98, 190
Sodium chloride, hypertonic, as sclerosant, 36
— morrhuate as sclerosant, 36
— salt of tetradecy! sulphate, 191
Soleus muscles, venous dranage, 50
Sotradccol as sclerosant, 191, 193
“ Spider-web ** vens, (Mg 91) 98, l‘)f)
Sphit-shin grafung, 310, (Figs 287-289) 3N
Standing, avosdance of, (INgs 192, 193y 147,
301, 304
— prolonged, 1 causation of varies, 6, 11
Stevenson s ball-pormted ncedle, (Figs 42b, Y}
40, 42 i -
Stochinet tubular bandage, (Fig 266) 281, 292
Stockingfs) and bandage, combined use, 8
— clastic, (Figs 185-188) 183, (Fg 268%) 01
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Stocking(n) support, history 22, 25
Stool specaal (Fig. 193) 187
infection, thromb

grans and, 224 226

Streptomycn In treatment of varicose ulcer
(Fig. 304) 333

Stress causes of varix, 6, 21

Stripper(s), (Fig. 31) 31 (Figs. 128-130) 138

s mi

139 140 149

— alternative types, 150

— brmhgn of wue 165

— “cocking of lrud.. (Flg. 143) 146 165
(Fg. 177)

— 1mertion of (Fxp. 131-134 136) 141

— — difficulties,

— silver wire, (Flg. 130) 140 150 151

— uwso of two simuttancously (Fig. 146) 152

— withdruwal, (Figs. 137 138) 143

Stripping operutions, 38 44 87

— — i acute ascending phlebitiy, 223 224

— — aftercare immedlate 147

— — — Iate, 149 166

— — anacsthesw, 117

~— — on bilateral varkes, 114 115, 153

~— ~— complreatioms, 164

— -— contra indications, temporary and per
manent, 112

— — end reqults, (Figs. 157-163) 166

— ~— on external saphenous, (Figs. 148-153)
156

— — extralominar 137 138, 151 165

— ~— {rom above downwards, (Flg. 145) 149
1

52
— — history 16 (FJp.}O,JI 33)31 38
12

— — indicatrons, 1

— — instruments requured, (Figs. 109-111)
122, (Figs 123-130) 140

— — on internal us,  alternative

methods, (Flp. 145 146) 149
(Figs 131-144) 140~
147

— — nfraluminar 137 438

concertrna ™ (Fig. 127a,b) 137

139

— ~— — by inversdan, (Fig. 127c) 137 138,
165

— ~— planning, (Figs. 100-103) 113 153

— ~ — 1nadequate, causng recurrence 210

— — powtion of patient (Figs. 105 106) 120
(Fig. 150) 158

Poict-opcmﬁw instructions to petient,
48

— — Pre-openatrve  prepamation, 102,
(Fig. 104) 117

— - 1 presence of deep vein meompeience,

102, 108

—-—-ulc:rudon,(?luov)lso,lsz
= = — venous uker

108

SUBJECTS

Strippmg operations,
168, 203 210

~— — sclerosants i follow-up treatment, (Flg.
195) 189

— — serial m treatment of recurrences, 211

— — superfictal throml s and, 154

— — teamwork In, 114 116 153

— — in treatment of recurrence, 211

— — two-stags, (Flg. 103) 114 115 150

recurrences after 156,

Sub-fascial operation, Lintons
petent perforators, (Fig. 156) 161 (Fig.
294) 316

Subsartorial vein, 47

Sugar solutrons as sclerosants, 36

Sulphanilmide, contra mdxated for ulcers, 333

Superlastic stocking, (Fig. 283) 301

Supportive treatment after grafting, 309 313

— — in lymphoedema, 326

Surzl nerve, superficial post-phicbitc pain 1n,
235

Surgery imadequate recurrences after 204

— need for annual follow-up after 148 209

Surgucal failurey, treatment, (Figs. 205-213) 203

— treatment of ukerated Jeg, 266

Sympathectomry lumbar m  treatrnent  of
venous ulcer 319

Syphilitic ukcers, (Fig. 223) 260

Synnges, sterilzation, 329

T
Teamwork in bilaterz] operation, 114 116, 153

Thiersch grafting, 310, (Figs. 287-289) 311

Thrombo-angitts obliterans, thrombophlebitis
migrens and, 224 225

Thrombo-embolic discase relatiomhip to var

cositics, §

Thrombokinaze, rcleasc of thrombophlehitis
and, 229

Ihmm?ghkb{lk acuto ascendmsg, treatment

~—lymphocdmmassod:!.cdwnh,321
superficial murgery and, 1
—~cakifmtionfollowma.7’3
— <alf vein, 232
— decp calf vem, 232
— — vom, (Fig. 217) 228

actl

— — — pathology (Fig. 217) 230
— — — Dr¢tientive messares, 236 243

47



INDEX OF

Thrombophlebitis, deep vein, previous, and
pregnancy, 238
— — — surgery, 112
— — — treatment, 235
— — — — of established, 236
— 1ho-femoral, 233, 240
— mugrans, 224, 242
— pre- and post-partum, 156
— preventive treatment, 105, 111
— recurrent idiopathic, 224
— relationship to varicosities, 10
— superficial, 217, (Figs 215, 216) 220
— — causes, 220
— — complicating njection treatment, 202
— — of mamn trunks, (Figs 215, 216) 221,
223
— — signs and symptoms, 220
— — of small radicles, 221
— — surgical treatment in presence of, 154
— — treatment, (Fig 216) 221
~— suppurative, 220
Thrombosis, 73
— deep vein, bilateral, (Fig 244) 273
— — — 1n causation of ulcers, 256
— — — complicating high resection of 1n-
ternal saphenous, 136, 137
— — — — stripping, 164
— — — due to use of sclerosants, 188
— -— — scquelae, 108, 318
— — — ulceration and, 253
~— — — vanices assocrated with, (Fig 95)
102, 112
— 1ho-femoral, causing collateral circulation,
(Fig 68) 77
— induction of, by nsertion of sutures into
fumen of saphenous vein, 41
— of vems of internal viscera associated with
thrombophlebitis migrans, 224, 225
Thrombotic factors, 228
Thrombus formation, mechanism, (Fig 217)
230
Tibal vemns, 49
Tinca interdigitahs, enlarged glands associated
with, 324
— — cxanunation for, 82
— omtments for, 333
Tineal ulcers, (Fig 230) 262
— — omtments for, 333
Tissue fluid, interstitial, normal regulation of,
(Fig 64) 70
— 1njury, thrombophlebitis and, 229
Tobacco, abstinence from, 1n thrombophlebitis
migrans, 226
— thrombophlehstis and, 230
Tourmquet tests (Figs 76, 77) 85, 86
Towelling of imb durning operation, (IMgs 107,
109) 120, (g 151) 159

Traumatic causes of sanx, (Plate 1 (a), Mg D7

SUBJECTS

Treatment, chinical features influencing, (Figs
93-96) 100, 112

— by conservative measures, (Figs 185-194)
183, (Plates VII, VI, Figs 231-284)
266-307

— contra-indications to active, (Figs 97-99)
105, 112

— general survey, (Figs 93-99) 100

— historical landmarks, (Figs 3-45) 14-45

— 1 pregnancy, 106, 154, 155, 183

— pre-operative, (Figs 95, 96, 104) 102, 103,
108, 117

— preventive, 105

— by sclerosant injections, (Figs 195-204)
188-202

— surgical, (Plates 1V, V, Figs 100-184) 110-
182

— — failures, (Figs 205-213) 203

— — ndrcations and contra-indications, 111

— ~— of indurated and ulcerated leg, (Migs

285-295) 308-320

Trendelenburg’s operation, 29, (Fig 45) 43

— — precursor, 17

— position 1n stripping operatton, 120, 146

— — 1n treatment of ** blow-outs ™, 162

— test, (Figs 74, 75) 85

— — precursor of, 24, 26

Tromexan, 246

Tryptar omntment to ulcer bed, 309

Tuberculides, ulcerating, 260

Tuberculosis, active, treatment of varn and,
106

Twin mjectton method, 36

Two-way-stretch bandage, 287, (Fig 266) 290

— — application, (Fig 264) 290

Typhotd fever, thrombophlebitis and, 230

Tyrothricin, 333

U

Ulcer(s), after-carc of healed, 302

— of arterial discase, (Plate VI (a)) 259

— bed, grafting with amnion, 320

— — preparation of, for shin grafting, Rj) S

— — shin grafung of, (Figs 285-291) 308

— blach, duc to burst vanx, (Fig 240) 271

— discharging. apphcation  of Elastoplast
bandage over, (Plate VII, Fig 253) 279

— cxamupation of, 82

— factitious, 261

— 1ngection, 199, (Fig 201) 201, 202

— Jeak, 197, 198

— of lower leg, differential diagnosis, {Plate
Vi, Figs 223-230), 258

— rthahgnant, of leg, (Mg 237 270

— massagmng brawny nduration round, (F 1
274y 297

— Mcleney’s, 264

— ** post-thrombotic ”*, 235

348



Ulcer(s), syphilibe, (Fig. 223) 260

— tincal (Fig. 230) 262

— venous (pee Venous Ulcers)

Ukerated leg, amputation of 319

— — conservative treatment, (Plates VII
VIIL, Figs. 231-284) 266-307

— — instructions to patent 303

— — wurgical treatment, (Fign 285-295) 308~

320
Ukerating tuberculides, 260
Ulkceration (see also Varicoss Uleern Venous
Ulcers)
— of Razin s disease, (Figs. 225 226) 261
— complicating treatment of vances, (Flg. 54)
ig3
— — vances, (Fig. 214) 218
— prevention of in chrome venows [nsuffi-
clency 235
— — instructions to patkent 303
— stripping operation In presence of (Plate
V) 150 152
Uhra sonk therapy 301
Ultra-violet Irght treatment, 301
Umna s paste, 27
— — applkaton before bandagmg, (Fig. 254)
282

— — bandege, application, (Fig. 255) 282

— — — — of clastic adbesrvo bandage over
(Plate VII (c)) 281

— — — prepantion, (Fig. 260) 286

— — boot, (Flg. 260) 286

Y
Vaccine therapy 1n thrombophlebitis migrany,
26

Yalulva manoceuvre 91-93
Valves of deep veims of leg, 50
— wvenows, 22, (Figs. 61 62) 61
Valvular atrophy in varix, 73
- infl 100

mp Y

~— mcompetence Cauting ocdema, 70
— — tests for (Flgs 74 75) 83

Varkoss eczemm (see Bczerna, Varicose)

— uleor(s) annular (Fig. 246) 274 319

— — antibrotic treatment, (Fig. 304) 333

— ~— causation, 253 256, 257

— ~— dagnous from venous ulcer 253

— — carly references, 18

— ~— “feeder voin ™ of ujection of 189 190
— — of leg, commumicating veins and, 48
— — — pexrforating velns and, 47

— — malignant change 1n, (Fig. 243) 273
— — measuring size and shape (Fig. 302) 330
— — painful (Fig. 239) 271

— — periostitls of tibia assoctted wth, 258
— — pigmentation and, (Figa. 233 234) 268
— — poution on leg, (Fig. 222) 254

SUBJECTS

Yaricoso uker(s) severe, result of treatment
(Figs. 241 249272

— — treatment, 12

— — — 1n clinicy, 328 3W

— — vein thrombosis and, 33

— — without 26

— ulceration, (Fig. 214) 217

— vein clinic, (Figs. 300-334) 328

— — — cqulpment, (Fig. 300) 329

— — — prexcriptions for use in, 330

— — eclongation and localred dilatation of,
n

— — pathology (Fig. 65) 72
— — recurrent, reparr of 211
— — storage of blood in, 69
— — siripping (sre Stripping Oper-ﬂon)
superficial thrombophlebits of (Figs.
215 216) 220
— — types, (Fipn 84-92) 95
Varicosities of gluteal veins,
of preoperatve (Fig. 101) 113
(Fig. 104) 117
— of pudi vein, {aternal 60
— vuh, (Fig. 99) 108, (Fig. 147) 184 199
Vnrlx(m:) actiology prnmary factors, (Plato T)
27
~;-camdxryfucton.3 (F’v 1296
— m:m»m:;.h(l-‘la

t 14

155

— atrophic ruptare of 73

— bllateral, strippmg, 153

— burst caming ukcer (Fig. 240) 271

— carly stages, 3 10

— hereditary factor in causation, S 8

— incidence, 1 5

— intracutancoms (Fig. 85) 96

— ligation of hmtory 17 18 23 24 26

— local ligatioms of recurrences after (Fig.
213) 210

— localired thrombosed, removal of 221 223

— losa of elasticity 1, 73

— masive type, (Fig. 84) 95

a3 ratiomal problem, 11

of postero-medlal branch of internal

saphenous, (Flg. 57) 57

— ncon?i};hrylodcepvum thrombophlebrtis,
severo  complications, 217
— ws indication for abottion, 238
smzll on point of rupture injection treat
ment 189 190
luperﬁch]u astocnted with venous uker
3
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INDEX OF

Thrombophlebitis, deep vemn, previous, and
pregnancy, 238
— — — surgery, 112
— — — treatment, 235
— — — — of established, 236
— 1lio-femoral, 233, 240
— mugrans, 224, 242
— pre- and post-partum, 156
— preventive treatment, 105, 111
— recurrent 1diopathic, 224
— relationship to varicosities, 10
— superficial, 217, (Figs 215, 216) 220
— — causes, 220
— — complicating injection treatment, 202
— — of man trunks, (Figs 215, 216) 221,
223
— — si1gns and symptoms, 220
— — of small radicles, 221
— — surgical treatment n presence of, 154
— — treatment, (Fig 216) 221
— suppurative, 220
hrombosis, 73
— deep vein, bilateral, (Fig 244) 273
— — — 1n causation of ulcers, 256
— — — complicating high resection of in-
ternal saphenous, 136, 137
— — — ~— stripping, 164
— — — due to use of sclerosants, 188
— — — sequelae, 108, 318
— — — ulceration and, 253
— — — varices associated with, (Fig 95)
102, 112
— 1lio-femoral, causing collateral circulation,
(Fig 68) 77
— induction of, by msertion of sutures into
lumen of saphenous vein, 41
— of vems of internal viscera associated with
thrombophlebitis nugrans, 224, 225
Thrombotic factors, 228
Thrombus formation, mechanism, (Fig 217)
230
Tibial veins, 49
Tinea interdigttahis, enlarged glands associated
with, 324
— — examination for, 82
— omtments for, 333
Tincal ulcers, (Fig 230) 262
— — omtments for, 333
Tissue fld, interstitial, normal regulation of,
(Fig 64) 70
— 1nyury, thrombophlebitis and, 229
Tobacco, abstinence from, tn thrombophlebitis
migrans, 226
— thrombophlebitis and, 230
Tourmquet tests, (Figs 76, 77) 85, 86
Towelling of limb during operation, (Figs 107,
108) 120, (Fig 151) 159
Traumatic causes of sarix, (Plate 1 (a), Fig 1) 7

SUBJECTS

Treatment, clinical features influencing, (Figs
93-96) 100, 112

~— by conservative measures, (Figs 185-194)
183, (Plates VII, VII, Figs 231-284)
266307

~ contra-indications to active, (Figs 97-99)
105, 112

— general survey, (Figs 93-99) 100

— historical landmarks, (Figs 3-45) 1445

— 1n pregnancy, 106, 154, 155, 183

— pre-operative, (Figs 95, 96, 104) 102, 103,
108, 117

— preventive, 105

— by sclerosant injections, (Figs
188-202

— surgical, (Plates IV, V, Figs 100-184) 110-
182

— — failures, (Figs 205-213) 203

— — 1ndications and contra-indications, 111

— — of indurated and ulcerated leg, (Figs

285-295) 308-320

Trendelenburg’s operation, 29, (Fig 45) 43

— — precursor, 17

-— position 1n stripping operation, 120, 146

— — 1n treatment of ‘* blow-outs ”, 162

- test, (Figs 74, 75) 85

~— — precursor of, 24, 26

Tromexan, 246

Tryptar omntment to ulcer bed, 309

Tuberculides, ulcerating, 260

Tuberculosis, active, treatment of varix and,
106

Twin njection method, 36

Two-way-stretch bandage, 287, (Fig 266) 290

~— — apphication, (Fig 264) 290

Typhoid fever, thrombophlebitis and, 230

Tyrothricin, 333

195-204)

U

Ulcer(s), after-care of healed, 302

— of artenal discase, (Plate VI (a)) 259

-— bed, grafting with amnion, 320

~— — preparation of, for skin graftmg, 309

— — skin grafting of, (Figs 285-291) 308

— black, due to burst varix, (Fl[:;,- Zé(l)) 2(7!l ]

— discharging, apphcation © astopla
bandﬁgc over, (Plate VII, Fig 253) 279

— cxamunation of, 82

— factitious, 261

— nyection, 199, (Fig 201) 201, 202

~— Jeak, 197, 198

— of lower leg, diffcrential dragnosss, (Plate
VI, Figs 223-230), 258

— mahgnant, of leg, (Fig 237) 270

— massaging brawny induration round, (FIg
274) 297

— Mecleney's, 264

— * post-thrombotic ', 235
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INDEX OF SUBJECTS

Ulkeer(s), syphllitic, (Fig. 223) 260

— tmea] (Fig. 230) 262

- venous (see Venous Ulcens)

Ulcerated leg, amputation of 319

— — comservative treatment  (Plates VI,
VIII Figa 231-284) 266-307

— — instructions to patient, 303

—— rur;ic-l treatment, (Figs. 285-295) 308-

kanxl‘ng tuberculides, 260

Uleeration (see afso Varkose Uken  Venoums
Ulcers)

— of Bazin s disense (Figs. 225 226) 261

— complicating treatment of vances (Fig. 94)
103

— — vancey, (Fig. 214) 218

— prevention of In chrone venous insuff-
clency 235

— — [mtructions to patlent 303

— stripprmg operation In presence of (Plate
Y) 150 152

Ultru-sonic therapy 301

Uhtra-violet light treatment, 301

Unma s paste 27

— — application before bandaging, (Fig. 254)

282

— — bendage appixation, (Fig. 255) 282

— — — — of elastic adhesrve bandage over
(Plate VII (c)) 281

— — — prepanution, (Fig. 260) 286

— — boot, (Fig. 260) 286

v
Vaccine therapy in thrombophlebitis mugrans,
26

Valulva manoeuvre 91-93

Valves of decp velns of kg, 50

— venous, 22, (Figs 61 62) 61

VaJvuhr atrophy In vuﬁ, 73

100

— incormpetence causing oederma, 70
— — tests for (Figs. 74 75) 83
Vancose eczema (see Eczema, Varkose)

— ueer(s), annular (Fig. 246) 274 319

— — antibwotic treatment, (Fig. 304) 313

— — causation, 253 256, 257

— — duagnosis from venous ukcer 253

— — carly references, 18

— ~— “feeder vein " of injectron of 189 190
—~ — of kg, communicating veins and, 48
— — — perforating veims and, 47

— — malignant change 1, (Fig. 243) 273
— — measuring size and shepe (Flg. 302) 330
— ~— painful (Fig. 239) 271

— — periontitis of Ubla assoclated with 258
~ ~— plgmentation and, (Figs. 233 234) 268
= — posltion on leg, (Fig. 222) 254

Varcose uker(s) sovere, result of treatment
(Figs. 241 240) 22

— — treatment, 12

— — — indinis, 323 334

— — — hmstory 22,23 25

— — — by occlusrve method, 276

— — vein thromboyls and, 33

— — without varxet, 26

— ukeration, (Fig. 214) 217

— vein clmic, (Figs. 300-334) 328

— — — equpment, (Fig. 300) 329

— — — proescriptions for uso In, 330

— — clongation and localized dilatation of,

2

— — pathology (Fig. 65) 72

— — recurrent, repalr of 211

— — storage of blood in, 69

— — stripping (see Stripping Operation)

superficul thrombophlebitls of (Figs.

215 216) 220

— — types, (Figs. 84-92) 95

Vancosities of gluteal veins, 60

— marking of pre-operative, (Flg. 101) 113
(Fig. 104) 117

— of pudic vein, internal 60

— vabva, (Fig. 99) 108 (Fig. 147) 154 199

Varix(ces), sctlology primary factors, (Plate I)

2,73

-~ — wccondary factors, 3 (Figs 1 2) 6

— arferio-venous, (Fig. 92) 9%

—_ P tr
155

— atrophic, rupture of 73

— bilateral stripping, 15

— burst, cnuslnzulcnr (Flg. 240) 271

— early stages, 3

— bereditary fm:tor In causation, 5 8

— wncidence, 1 5

— intracutaneous, (Fig. 85) %6

—— Iygation of history 17 18 23 24 26

— local ligatrons of recurrences after {Fig.
213) 210

— localired thrombosed, removal of 221 223

— lows of elasticity in, 73

— masnive type (Fig. 84) 95

—— as national problem, 1t

— of postero-medml branch of internal
saphenow, (Fig. 57) 57

— maccular (Fig. 86) 96

— sapheno (Fig 87) 96

— nmg;duytodccpwnmn thrombophkebitis

154

— severe complicatioms, 217

— — as indxeation for abortion, 238

— small on pont of rupture injection treat
ment, 189 190

— superfictal associated with venous ulcer
253
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INDEX OF SUBJECTS

Varix(ces), tinea associated with, (Fig 230)
262
— tortuosity of, 72
— treatment, injection, history, (Figs 36-38)
34
— — surgical, early, 15
— — — evolution of modern methods, 42
-— — — more recent methods, (Figs 24-33)
28
— ulceration of Bazin’s disease associated
with, (Fig 226) 260
Vasculanty of adventitia associated with early
varix, (Plate I (b), (c)) 3
Vasospasm, role in post-thrombotic syndrome,
318
Vein(s), deep, entry of stripper into, 144, 165
— — of'leg, (Fig 46) 46, (Figs 50, 51) 49
— — — competency of, nfluencing treat-

ment, 102
— — testing patency, (Fig 76) 85, 86, 87,
102
— — thrombophlebitis of (see Thrombo-

phlebitis, Deep Vein)

— — thrombosis of, sequelae, 108

— — — varices associated with, (Fig 95) 102,

112
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