


THE PATHOLOGY AND SURGERY OF
THE VEINS OF THE LOWER LIMB



TO
OUR WIVES



THE PATHOLOGY AND
SURGERY OF THE VEINS
OF THE LOWER LIMB

BY

HAROLD DODD
ChM (L pool), F R.as.aam
Surgeon to St Mary s Hoapltsl (London) Group
and Royal London Homeopathiz H
Senior Surgeon to King George Hospital Iford
and Royal Hospital Rickmond

AND

FRANK B COCKETT
Surponh{o &Thmfl%ﬂmp&ﬁf)md(m

WITH A FOREWORD BY

R R LINTON M D

Atsistant Clinical Professor of Harvard Medreal

School. Vhiling Surgeon and Chief of the Peripheral

Vascular Clinic, Massachusetts Genernl Hospital, Boston,
Maugsachusetts

»

E & S LIVINGSTONE LTD
EDINBURGH AND LONDON
1956



This book 18 protected under the Berne
Convention. It may not be reproduced
by any meang m whole or m part
without permission Application with
regard to reproduction should be
addressed to the Publishers

Printed i Great Bruamn



FOREWORD

Diseases of the vemns of the lower extremitics and the pathological
disorders secondary to them are the most common of human ailments that
can be remedied by surgical measures Desplte the prevalence of these
conditions 1t 1s distressing and unfortunate in this day of modern surgery that
the treatment of them is so unsatisfactory for the majonty of the patients
not a few of whom even are made worse by inadequate and inept therapy
Thus 1s especially true since the majonty of the disease complexes are curable
if the proper operative treatment 1s performed as 1s so well demonstrated n
this excellent book on the subject.

There are several reasons for thesc poor operative results in the hands
of so many surgeons. In the first place 1t 18 in great part due to the failures
of the profession to understand the basic pathological physiology of these
venous disorders, which 15 50 well descnibed and documented in this book
It 15 recommended thet those interested 1n freating these conditions would
be well repaid to study with care, especially the chapters dealing with this
phase of the subject.

Auother factor 15 that the patient suffering from these conditions 18 cared
for and operated upon in many clinics by the youngest and least experienced
members of the surgical team because the senior surgeons cannot be bothered
with the tedious, time-consuming type of apsrative procedures necessary to
obtmin satisfactory results for these conditions. As a result of this state of
affairs, the quality of treatment 15 generally below standard because the young
surgeon has such a poor example set for hun by his preceptors and teachers
This state of affairs 1s especially well demonstrated by the results obtamned
in the treatment of chromic ulcers of the lower leg of venous orngin  which

by and large has not improved greatly during the past two and one half
centuries

A third important pomnt which is not understood by the majonty of
surgebns dealing with these problems is that venous conditions of the lower
extremities represent chrome ailments from altered venous physiology and

as a result more than the usual post-operative care and follow-up of the patient
18 necessary for the best results

For success in this field of surgery there are few conditions which require
8 more thorough knowledge of the fundamental details of good surgical
technique because foilure to adhere to them may leave the patient in a worse
condition than when he presented himself Nothing can be more tragic than
2 post-operative death following surgery for any of these conditions because
few of them 1f untreated are lethal Death should never occur 1f the rules
as lmd down 1n this book are adhered to
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Vi FOREWORD

It 1s a pleasure to write this foreword for what 1s believed to be the
best book available on this subject The publication of 1t at this time certainly
fills a defimite need, and 1t 1s hoped that many surgeons now attempting this
type of surgery will read 1t and digest 1ts words with great care The explana-
tions of the pathological physiology of the various disorders are fundamental
and lucid 1n all details The surgical measures to correct them are carefully
explained The only criticism, perhaps, of the book 1s the fact that some of
the methods as described are not sufficiently radical to produce the best results.
and 1t 1s predicted that in the next edition, especially in the handling of the
chronic ulcers of the lower leg, a still more radical approach will be described

mn order to interrupt additional communicating veins, than those described
in the text

Finally, 1t 1s to be re-emphasised that the operative procedure for these
conditions 1s only a part of the treatment, since a careful follow-up with
attention to recurrent or persistent varicose veins, secondary lymphedema,
or dermatitis 1s of utmost importance for the obtaining of best results When
properly handled, patients with these distressing conditions who are cured
or relieved of them are some of the most grateful of surgical patients As
most of them live for many years, they are living evidence of the skill and
ability of the surgeon who can accomplish these ends, so unlike patients with
malignant disease who so frequently live such a short time, despite the
performance of the most brilliant surgical procedures

R R LiNTON

Boston, Massachusetts,
1956



PREFACE

Since 1930 diseases of the venous system of the Ieg have been investigated
intensively  Such advances have been made in the understanding of the
pathology of deep vein thrombosis pulmonary embolism the post thrombotic
syndrome and varicose veins that we feel the time has come for an attempt
to collect this new hnowledge in monograph form Further this subject 15
of ymportance to the comfort and activity of mankind By applying the
underlying principles 1t 18 now possible to offer patients with disorders of the
veins of the lower imb a good hope of cure

We have written with the practical aspects of the subject 1n mund No
finer traiming ground for surgery 1s to be found than in dealing with venous
conditions The diagnosis of the exact venous fault needs clinical skill and
thoroughness The operative procedures though often considered trivial are
actually a testing exercise 1n exact dissection and good surgical techmgque,
which when mastered largely overcome the difficulues of more extensive
procedures such as those on the thyroid the pancreas ctc The after care
of the patient 1s of great interest and importance It 1s therefore for the young
tramnee surgeon that we hope this book will hold a special message However
the manifestations of discases of the veins especially the deep veins are seen
and have to be treated by every sort of doctor from general practitioner to
dermatologist or consulting physician and 1n the sections on thrombosts,
embolism, and ulceration of the leg 1ts diagnosis and treatment, we hope
that these also will find matter of interest

Finally we have an apology 1o the language purists It 1s for the word
Venography which is used throughout this book mstead of its possibly more
correct synonym Phlebography After much discussion and consultation we

felt that the more “ plebetan  venography was blessed by common usage and
was therefore preferable

It is a pleasure to acknowledge the generous assistance of our friends
n the production of this book especially to Dr S T Anmng MA MD
MR.CP for his chapter on the History of Vancosis and to Mr Charles I
Murphie FrRCs for his chapter on the Physiology of the Venous Circulation
and for his help with the proofs We would also like to acknowledge our
debt to Dr R R Linton of Boston for reading and cnticising many of the
chapters and for writing our foreword. It has been a particular pleasure to
be asociated with lum and through him with the Massachusetts General
Hospital where much ongnal work on this subject has been done

Mrs Turner Warwick and Messts Faber & Faber kindly gave us permis

T;;]to extract frecly from W Turner Warwick s classic on Vancose Veins,
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We are also greatly mdebted to the following, for reading the proofs
and giving us many helpful suggestions Miss Joan Cox, Mrs Hamilton
Bailey, Mr E T C Mihgan, 0oBE, FRCS, Mr C P Allen, FrCS,,
Mr Alan Clamn, FRCS, Mr S Janikoun, FrRCS, Mr Denis Powell, FrRCS,
Mr Anthony Ruzicka, FRcs, Mr M R Willlams, FRCs, Mr A M
Beech, FRCS,FRACS, and Mr R Calo,FrcCS

Mr Alan Walker, FrRcs, and Mr H D Moore, FRCS, have also
given us much help 1n the early stages of the book

Dr R M Hardisty has given us a most up-to-date account of the
physiology of blood coagulation

We have to thank Messrs K G Moreman and T W Brandon of St
Thomas’s Hospital and Mr Nicholson of Nucleus Photography for many of
the excellent photographs, and Miss J Dewe and Mr T Fisher for their
skilled drawings

The following acknowledgements are also made with thanks To the
President of the Royal College of Surgeons for Figure 18 To Dr E R
Boland, Dean of Guy’s Hospital, for Figure 11 To Dr E Ashworth
Underwood, Director, Wellcome Historical Medical Museum, for Figures 2,
3,5.7,8,9, 10 and 12 To Messrs J & A Churchill Ltd, for allowing
material, published 1n “ Leg Ulcers Therr Causes and Treatment,” by S T
Anning, to be used

We acknowledge the gracious permussion of Her Majesty the Queen,
to photograph the Leonardo da Vinci originals in the Royal Collection at
Windsor Castle

Finally, we should like to acknowledge the many hours of work by our

various secretaries
HaroLp Dobpp

Frank B CoOCKETT

London,
May, 1956
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HISTORY ANATOMY AND
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CHAPTER 1
INTRODUCTION

‘ 7 ARICOSE veins are one of the commonest ailments of Western peoples
probably one 1n five women and one n fifteen men over the age of forty
five have them. Gunnar Bauer (1950) says, * It has been estimated that
there are ten times as many sufferers from chromic venous disease of the lower
extremities as from artenal disease with leg symptoms

Vancose veins are so namerous that only by every geperal surgeon
having special knowledge and trmining 1n them and their associated conditions
and accepting his share of thewr care can the community's need 1n this respect
be met The reward is prompt, much lasting comfort 13 bestowed on
individuals and therr families and more personnel will be avaslable for the
country s activities The operations for vancose veins are exacting, but the
technical skill acquired s valuable 1n more major procedures

We would say that every bad” leg can be matenally improved by
systematic diagnosis and planned treatment.

The actual cause of varicose veins 1s stll unknown but the more exact
knowledge of the anatomy of the venous system of the leg, and the physio-
logical mechanism whereby venous blood returns to the heart against gravity
have provided clearer understanding of the pathology and of the disorders that
medical men are called upon to treat

Venous valvular fafture and superficial venous hypertension.—Perhaps
the most important of these studies has been on the behaviour of the venous
pressure of the superficial and deep veins of the lower limbs 1n the erect position
during rest and exercise and on the function of the muscular venous pump
They have brought forth a clear and simple concept of the basic physiological
mechanism at fault in vancose veins (Fig 1)

The fundamental fact to grasp 13 that the venous dramage of the super
ficral tissues in the erect exercising leg 15 nwards 1o the deep vens via the
various perforating or communicating vemns While exercising, the pressure
in the main deep venous trunks 1s high but the pressure in normal superficial
veins gradually falls to nearly zero In other words the blood n the super
ficial veins 15 suched inwards to the decp veins of the limb dunng muscular
moavement and from these it 1s squeezed up towards the heart. What prevents
this high pressure 1n the deep veins from being transmutted to the superficial
vemns during exercise? The answer 1s that at every pomnt where a superficial
vem gomns a deep ven (great saphenous small saphenous and all the com
mumcating or perforating veins) there 1s a valve which prevents the reflux
of blood from the deep to the superficial system These valves prevent the
hypertension in the deep veins from being transmutted to the superficial veins

3
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THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

The primary cause of the development of the varicosis 1n the superficial
veins lies 1n the destruction of the strategic valves 1n the perforating veins
This allows the normal high venous pressure developing within the musculo-
fascial sheath during muscular activity to pass out and be exerted on the
poorly supported superficial vens, resulting 1n an ambulatory venous hyper-
tension 1n the affected group of superficial veins This sustamed venous
hypertension 1n the superficial vemns during movement and standing results
in their gradual stretching, enlargement, and tortuosity, a process which goes
on steadily over the years, until the origmal valvular leak 1s found and
stopped by surgery In fact the surgical aim in venous defects and their com-
plications 15 to diagnose the site of the high pressure “leak ” from the deep
veins 1nto the superficial vems and to close 1t by higation ar its source

The comparative degree of superficial venous hypertension.—There 1s
one further fundamental pomnt The ambulatory venous pressure which 1s
transmitted outwards by a leak Aigh 1n the limb, as at the sapheno-femoral
junction. 18 less than that which 1s transmutted out by a faulty perforating
vein at the ankle level Further, the leak at the sapheno-femoral junction 1s
mto a large vein, the internal saphenous, with its numerous and considerable
tributaries which can “ disseminate ” the pressure readily and widely The
leak at the lower leg level, by the ankle perforating veins, 1s by a short wide
vein or veins which drain fairly directly into an adjacent capillary bed Hence
for these reasons the effect of a pressure leak at the ankle level 1s likely to be
more destructive than one from higher in the Iimb This concept 1s of great
importance 1n understanding the pathology of ankle ulceration

The cause of venous valvular failure.—Thrombosis is an important and
probably the most common cause of valve destruction in the perforating
vemns 1n the lower part of the mb But we are still uncertain what exactly
causes the highest saphenous valve to become incompetent or destroyed n an
early case of great saphenous incompetence

Heredity undoubtedly plays a great part in the genests of varicose veins
Whether a particular anatomical arrangement of valves, which predisposes
to the throwing of great strain on the highest saphenou§ valve (pp 48 to 50) 1s
inherited, or whether 1t 1s an actual weakness of the vein wall, 1t 15 impossible

to say Both factors probably play a part

DEFINITION —A varicose vemn 1s one which has permanently lost 1ts
valvular efficiency Venous distension and dilation, especially 1n the erect
position, exaggerates this valvular mcompetence Even when some patients
are horizontal, their varicose vewns do not shrink as do healthy ones As a
result of continuous dilatation under pressure 1n the course of time a varlcolse
vein becomes elongated, tortuous, pouched, thickened, melastic and friable

The term “ varicosity ” 1s applied generally to those superficial vessels
so affected 1n the lower limbs, but similar changes may also occur 1n veins in
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INTRODUCTION

the anal canal as haemorrhoids, and less often 1n the termination of the left
spermauc cord as o varicocele  Other rarer varices anse clsewhere, eg 1
the broad higament, and 1n cases of portal hypertension at the lower end of
the oesophagus

Varicosities 1 the lower imbs by far out number all sumilar venous
disorders and the purpose of this monograph 18 to describe these and their
allied conditions

The progressiveness of varicose veim.—The progressive nature of
varicosts  whilst 1t 15 connected with a source of hypertension ments
emphasis, It becomes steacdily worse and 1s a threat to the well-being of the
person  Further after apparently successful treatment, sumilar changes are
apt to occur 1n other veins when another source of hypertension appears or
enlarges especially with pregnancy or after the age of fortyfive years Such
new vancose vemns are prone to be referred to as recurrences  The treatment
for varicosis may never be complete we have scen persons over seventy
assert that their vanices were a recent development.

Because of this progressiveness, patients, after treatment for vanicosities
are supervised once or twice a year for at least five years

The frreversibility of varicose velns.—In our experience when a vem
becomes varicose 1t remans so even though the inefficient communicating
vein eg one or other of the saphenous vemns 1s removed Admittedly after
such a hgature the remaning varicose veins shnok 1n size and may even
thrombose, but after one to five years some veins refill and agmn constitute
a disfigurement. The wrevernibility of the varicose change guides our attitude
to the discase. Sources of the lugh intravenous pressure must be cutoff and
the prominent varices elummated
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CHAPTER 11

THE HISTORICAL ASPECTS

by

S T ANNING, T.D, MA, MD (Camb), MRCP

HE study of medical history enables the growth of knowledge an
development of certain concepts to be traced This 15 well demons
by consideration of the historical aspects of varicose veins, v
thrombosis and ulceration of the leg, for from early times these cond

Fic 2

Votive relief

Man holding a huge leg showing

varicose veins From the Asklepie-

ion, Athens, now 1n the Natiopal

Museum, Athens (Laignel-Leva-

stine Histov e de la Médicine, 1

Paris, 1936 Albin Michel éditeur,
22 Rue Huyghens, Paris )

have been described and theories as to
cause expounded In mumature the evolutt
medical thought through the ages can 1
lustrated

EARLY WRITERS

The papyrus of Ebers (¢ 1550 BC)
tions varicose vemns and the author ac
against operation for this condition (V.
1954) Hippocrates (460-377 BC) assoc
ulcers on the legs with enlarged veins and w
“In the case of an ulcer, 1t 15 not expedie
stand, more especially 1if the ulcer be sift
in the leg ” He believed that the Scythians,
result of horseriding, were afflicted with
cosity of the veins because their feet were al
hanging down from therr mounts He also r
that varicose vems of the legs do not ¢
before puberty Hippocrates described the
of compressive bandages and 1s somet
quoted as advising small punctures in vari
vemns which should not be opened freely
generally large ulcers are the consequence of
meisions ” However, this last advice appeas
De Ulcerbus, a book which 1s not now acce
as part of the authentic Hippocratic collec!

Varicose veins are illustrated on a vc
tablet from the Asklepieion mn Athens (Fig
and an early account of a patient with this co
tion, which appears 1n Plutarch’s Lives, 1s

of Caws Marws, the Roman tyrant who died in 86 Bc. He underv
operation for his varicose veins —

6



THE HISTORICAL ASPECTS

us 13 prajsed for both tem ce and endurance, of which latter he gave
ndedh{dacﬂlmtminnuopmﬂonmcry For having, as {t secms, both hus legs
full of great tnmours, and disliking the deformity he determined to put himself
into the hands of an operator, when withont being tied, he stretched out one of
tus Iegs, and slently without ch €0 dured most excessive torments
1 the cutting, never exther flinching or complamwg  but whea the surgeon went
1o the other he declined to have it done, saymng, “I see the cure 15 not worth
the pain.” (Clough, 1859 )

Much was written about these conditons 11 Roman times Aurclus
Corneluis Celsus (25 5C. aD 50) advised the use of plasters for leg ulcers
and hinen roller bandages Vancose
veins were to be treated by exposure
followed by avulsion with a blunt
hook or by a touch of the cautery

Claudius Galen (A0 130 200)
also tore out varicose vewns with a
blunt hook. He applied wine to leg
ulcers and was opposed to frequent
changes of the dressing. Juvenal,
almost his contemporary meationed
about AD 115 that the ‘socthsayer
[with s0 much standing abont} will
s00n be troubled with varicose veins

The first to ligate varicose veins
scems to have been the Byzanupe
physician Aetius of Amida on the
Tigns (502 575) Paulus Aegineta
(607 650 also performed this opera
fion but preferred to carry out ligation
of veins on the inner part of the thighs
*“ where they generally anse ’

Fiq. 3

THE HUMORAL THEORY Jean Femel (1306 158%)

Galen s theory of humours taken lz:‘mupu::twa umolvlc:f:lumlan a:iluhrjlji
from Hippocrates, together with his ratoms [ eeptem. Frankfurt, 1574
wdea of the to-and-fro movement of blood wath 1ts vartous spirits dominated
medical thought for fifteen centunies Varices were attributed to the welght
of stagnant “ grosy  blood on the walls of veins Haly Abbas (d. 994)
behieved that they were filled with a black bile and occurred in those who
worked hard and stood long. Bemng outside the main venous channels the
deleterious humours were thought to be mde-tracked and safe unless pressed
back by bandaging They might then lead to madness or other disasters

(Cf Hippocrates aphorism  * Vancose vess or haemorrh
1ds
2 case of madness put anend to it ) OIS Sppeanag 10



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

The cause of the thickening of the blood which led to varices was con-
sidered by Fernel (1604) (Fig 3) 1 his book Pathologia He wrote Tt [the
varix] comes also from a blow, from a contusion, from excessive effort, from
hard work and much travelling, sometimes from *plethora’ as 1 most pregnant
women ” Child-bearing and “standing too much before kings” were
believed by Marianus Sanctus of Barletta (1555) to be the chief causes of vari-
cose veins and another surgeon, Paré (Fig. 4), writing 1 1579 on the aetiology
of varicose veins said * The matter of them 1s usually 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
humours Also women with child are com-
monly troubled with them, by reason of the
heaping together of their suppressed men-
strual evacuation The precedent causes are
a vehement concussion of the body, leaping,
runmng, a pamful journey on foot, a fall,
the carrying of a heavy burden, torture or
racking It 1s best not to meddle with
such as are nveterate, for of such bemng
cured there i1s to be feared a reflux of the
melancholly bloud to the noble parts, whence
there may be immunent danger of malign
ulcers, a cancer, madness or suffocation”
(Paré) Pigeaux, as late as 1843, wrote of
a cook who several tumes had abortions
because her varicose veins were bandaged
during pregnancies

Fernel (1604) referred to oedematous ulcers caused by the collection of
corrupt humours and Vicary (1536) (Fig 5) noted that “ the Legges when
they are offended or wounded, are very perillous, because unto them runneth a
great quantity of humors,” and he added that they are *troublesome and
curious to heale ” Based on the humoral theory the view was held that it
would be risky to cure a leg ulcer, though Hippocrates, Celsus, Galen, f‘&etlus
of Amida and Paulus Aegineta had no such mnhibitions However, Avicenna
(980 - 1037) believed that ulcers i old people should not be healed and if
healed should be broken down Even mn the eighteenth century Le Dran (1731)
1n France and Heister (1768) in Germany took a similar view and considered
the ulcer to be a drain for humours which, if not expelled, would cause serious
illness Sharp in 1758 wrote that *“ 1n old people the cure 1s often dangerous ”
Benjamin Bell (1789), however, was prepared to believe that, with a small
degree of caution, the cure of every ulcer may be attempted As late as 1301
Home could write “ If a patient of a gouty habit has an ulcer on the leg

8
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THE HISTORICAL ASPECTS

any attempt to heal the ulcer 15 mmpropet ” and Buchan (1822) expressed
tumself forcibly on this subject —
If an ulcer conduces to the patient s health from whatever cause it proceeds,

d
t ought not to be healed, but if on the contrary it wastes the strength an
lcomuuihid the patient by a :iow fever 1t should be healed as soon as possible.

FITBVT T e

Lt T T T

e

Fla §
Thomas Vicary (1495 1561)
From an impression in the Wellcome Collection of an
ctching after the picture by Holbein representing the
Unton of the Barbers and Surgeons.

We would eamestly recommend a stnct attention to these particulars to all
who have the mufortune to labour under this disorder particularly persons 1n the
decline of hfe as we bave frequently known people throw awny thelr lives by

want of it, while they were extolling and generously rewarding those whom they
otght to have looked upon as therr executioners

9



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

In 1859 Hunt remarked that many patients still beheved th
was salutary, and that 1t could not be healed without risk of da;;;ets ]tfé
general health, though he referred to 1t as an unfounded and now almost
obsolete prejudice Nevertheless, even today 1 country districts old women
may be found who firmly believe 1n the danger of healing leg ulcers

Fic 6

Sir Astley Paston Cooper (1768 - 1841)

From the engraving by W H Mote after a portrait
by T Lawrence Engraving in the Wellcome His-
torical Medical Museum

Derved from the humoral theory was the idea of menstrual ulcers
“Many,” wrote Barbette (1675), “ by a Suppression of the Menstruals fall
into a melancholy Madness, as we have twice observed Many great Diseases,
as a Cachexy, Dropsie, Cardialgy, Swoonding, Palpitation of the Heart, Mad-
ness, Gout, Dizziness, Falling-sickness, Apoplexy, etc do proceed from a
Suppression of the Menstruals ” Moreover, the menstrual blood, collecting
in the legs during pregnancy becomes stagnant and, in order to allow 1its
escape, ulceration follows Writers in the seventeenth and eighteenth century
(e.g , Ettmuller, 1688) continued to believe that menstrual blood 1s * gross ™
and collects 1n the legs during pregnancy causing varicose veins and ulcers
Astruc (1761) seems to have been the first to state clearly that menstrual

10



THE HISTORICAL ASPECTS

blood 1 not a collection of bad humours Even 1n the first half of last century
Sir Astley Cooper (1824) (Fig. 6) and Critchett (1849) wrote of menstrual ulcers
related to amenorrhoca from any cause and prior to the nvestigations of
Davis (1822) post-partum venous thrombosis was explained 1n terms of the
humoral theory

Fia. 7
Richard Wiseman (1622 1676)

The lochua were considered to be bad humours whose retention often
(};c:ém dunng puerperel fever and 1s lLikely to ceuse trouble In 1603
Mﬂ;nguu a Castro published his work De Universa Mulierum Morborum
Me ciru{) He not only considered the swollen and livid legs of pregnant
ot trfen ut made oubsmhon: concerming swellings of the lower extremuties

o o puerpenium  *vidimus crurum tumores post partum contingere s1 lochia

(l;nh_ll:-sblr;c'}?lm pmal:ﬁ."‘ He considered that immoderate dnnking after
precipi e trouble and made th

1t might occur after copious bleeding. © 1mportant observation that

After chlldbirth we observe swelling of the logs to occur when the lochis flow less coplously

11



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

In this country post-partum thrombosis was first described in 1676 by
Richard Wiseman, Sergeant-Chirurgian to Charles 11 (Fig 7) Ina chapter on
Abscesses and Corrosive Ulcers Arising From Distempers of the Uterus
in Child-bed, he relates the following history —

Fic 8
Armand Trousseau (1801 - 1867)
From a hithograph

An Apothecary’s wife, hiving in my Neighbourhood in the Old Bailey, after
a hard Child-bed labour was seized with a Fever, and great pam in her right Thigh,
from the Grom and Hip downward to the Knee, swelling the Member round,
without inflammation or discolouring the skin

Wiseman did not speculate about the causes of the condition and, although
familiar with venous thrombosis, did not relate the two

Another theory to explam the swelling of the hmb 1n phlegmasia dolens
was put forward by Puzos (1759) and owed much to the 1dea of humours He
considered that milk 1s formed in women during pregnancy, as well as after
dehivery, and 1s directed principally to the uterus in the former, and to the
breasts later When the foetus in utero or the infant at the breast cannot
consume the whole of the milk that 1s formed, the excess escapes in the
excretions or collects m certain parts of the body and particularly in the
lower Iimbs

12
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In 1784 Charles White who was “ man-midwife extracrdinary to the
Manchester Lyingsn Hospital * published a tract on the swelling 1o one or
both of the lower extremities dunng the puerpenum. He wrote that it was
* not owing to any defect of the lochia as 1t happens to those who have the
most regular discharge ” * nor to a deposit of mulk es 1t happens under every
circumstance attending that secretion”™ He thought “ that the proxumate
cause of this disorder 1s an obstruction detention and accumulation of Iymph
m the hmb  brought about by rupture of the lymphatics from pressure of
the foetuss head” during labour (a mechamcal cause) and he did not
‘believe that 1t occurred under other conditions than partuntion.

The credit must go to Davis of Queen Charlotte s Hospital for first
appreciating that the veins were the seat of the trouble. He published 1n 1822
a remarkable paper on The Proximate Cause of Phlegmasia Dolens which
he showed to result from a “wiolent inflammation of one or more of the
principle veins within and in the immediate neighbourhod of the pelvis™
Phlegmasia dolens following typhus fever (Ferriar 1810) and injury (Hodgson
1815) were described. Trousseau (1865) gave a masterly lecture on the
subject (Fig. 8)

THE MECHANICAL THEORY

However a fundamental blow to the humoral theory had been struck
when Harvey wrote of lis discov
ery of the circulation of the blood
(1628) (Fig. 9 He had reached
his conclusions after studying the
valves in veins, appreciating that,
m a vessel contaiming valves, a
to-and-fro movement of blood 18
not possible.

Wiseman (1676) realised that
valvular incompetence  results
from dilataton of & vem and
although the association of van
cose veins and leg ulcers had been
noted by Hippocrates, he seems to
have been the first to consider that
ulcers might be the direct result
of a circulatory defect and used
theterm  vancous ulcer

It 1s noteworthy that many
cighteenth century writers on leg Fia. 5
ulcers such as Underwood (1783) Willlam Harvey (1578 1657

Bell (1789) Baynton (1797) and From the fioe Sapruiog by 3 Hal atir the
ng.

13
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Whately (1799). made no reference to varicose veins as a cause New 1deas
were growing Probably chiefly influenced by Newton’s Principia (1687) and
by Morgan’s book on The Philosophical Principles of Medicine (1725), which
was based on 1t, there were many adherents to the 1atromechanical dc;ctrmcs
which viewed the body as a machine with pumps, tubes and valves and with

n T
il —r

Fic 10
Sir Benjamn Brodie (1783 - 1862)

levers of bones and joints activated by muscles For example. Quincy (1722)
mn the preface to his Lexicon Physico-Medicum wrote “ And because what 1s
brought from Physicks and Mechanicks takes up so much room here. 1t may
be necessary to mnform the Reader, that there 1s no Knowledge in Medicine but
by such means ” We have seen that White’s theory of the cause of phlegmasia
dolens was mechanical and Dioms (1708) attributed the varicose veins in
pregnant women to the pressure of the uterus on the iliac veins
The mechanical theory was applied to ulcers Thus Sharp 1n 1758 wrotc

“ The Indisposition of these Sores 1s 1n some measure OWing to the Gravita-

14
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wards and 10 1797 Baynton declared that the
ggnea:et atfl:csﬁ‘l‘l?rg;“thiom‘famumble situation of the parts which are placed
at a remote distance 1n the human machine from the fountain of life and hc(z;t,
and are obliged to return the venous blood and lymph to the heait under
some peculiarly unfavourable and disadvantageous circumstances Two

Fia 11
John Hilton (1804 1878)

years later Whately had written that * when the body 15 erect, the blood and

lymph return from the extremuities contrary to their gravity n a column of
severn] feet.”

Dunng the mmneteenth century however the emphasis was on varicose
veins as the cause of leg ulcers and the term  vancose ulcer ™ scarcely used
smnce Wiseman s day became established Home (1801) believed an ulcer was
more difficult to heal if there were vancose veins and Hodgson (1815) wrote
of vleers  which are generally situated near the ankle, and are remarkably
intractable They appear to depend,” he thought, upon the varcose con
ditions of the veins for when the Jatter 18 relieved the ulcers are as readsly
cured as ulcers 1n genernl ” Many writers of the mneteenth century—Brodie
(Fig. 10} Cooper Cnichett, Hilton (Fig 11) Hunt Scott and others—stressed
the importance of varicose veins, but Gay (Fig. 12) and Spender both writing
n 1868 believed that venous thrombosis also played an important part and

15
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Gay pomnted out that severe varicosit

y may exist without ulceration Ind
Gay denied the validity of the doctrine of the varicose ulcer and thought ?fl?é
Chapman (1853), that the term should be discarded o

f —— TYT r e s s s g e e pm———— o

Fic 12
John Gay (1812 - 1885)

THE PATHO-PHYSIOLOGICAL APPROACH

Gay’s work appears to have been the first scientific mnvestigation of these
conditions 1n this country though 1in France Verneuil (1855) had made care-
ful observations and dissections Gay pointed out that with superficial vari-
cosity there may be other serious lesions affecting both arteries and veins,
deep and superficial. which cannot be 1gnored, and he considered that —

Ulceration 1s not a direct consequence of varicosity, but of other conditions
of the venous system with which varicosity 1s not infrequently a complication, but
without which neither one of the allied skin aflections [induration and bronzing]
1s met with, conditions which involve obstruction of the trunk veins, deep and

16
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superficial, cither from impediments on the venous side, or incompetency on the
artenial, or from both causes combined

The truth of these statements has become manifest n the last decade
duning which the importance of deep venous thrombosis and arteral disease
1n the aetiology of leg ulcers has become more generally appreciated Interest
1s now taken 1n the circulation of blood through the imb as a whole The
effect of muscular contraction in assisting the flow of venous blood, especially
from the lower limb was understood by Harvey (1628) and Lower (1670)
but until recently the concept of a

“leg muscle pump has attracted
httle attention ¢« JJan AN /1
Rational treatment 1s based TR R 1,
on getiology  Different theores || W ¥
attempting to explain the cause of ) i
a2 discase mevitably have ther [ % N
wnfluence on therapy even though o Bz 2
much of 1t 15 emptrical This 1s ? 35 e 1 ,&
clearly secn when the subject of M 5 25 3?5 t‘\,\
reatment 18 approached historically ":’ ] N 5‘,%
TREATMENT b . A2
In considenng the historrcal J'% E TS Dy
aspects of treatment we shall deal R \ ; £s ,<
prumanly with leg ulcers and must F BT Lf 4
take nto account four methods 5 R 2L\ "A
treatment by compression of the fgb b X/ ¥,
lmb local treatment of the ulcer _{; N &7 ” 12
the surgical treatment of varcose 2 ¢ Wy
veins and the general treatment of o N
the patient Ny it 1 8 I rs
Compression.—The value of ¥ e
firm compression of the leg was |.» -
appreciated early and we have =4

Eﬂmmmed that ‘Linen roller ban Henrl de M deva'c(lelbao-mD) urin
ges were used by Celsus. Henn ondevile lecturing to
de Mondeville (Fig 13) wntng :}Epﬂufgufrfﬁﬁo nfa‘lgﬂ:ﬂ °‘§:’f‘nfn.’12
between 1306 and 1320 thought Park.

that a bandage embracing the whole limb was advantageous because 1t “ drives
back the evil harmful humours inflltrated in the leg and the uleer and “it,
moreover prevents and stops the flow of humours tending to come.” Guy
de Chaubiac (1363) (Fig. 14) used diachylon plaster bandages very stmilar to
those employed by Mananus Sanctus of Barletta (1555) Baynton (1797)
Brodie (1846) and by doctors nowadays Ambroise Paré taken prisoner i the
campaign of 1553 when acting as surgeon to Henri II cured the leg ulcer of

17
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Lord Vaudeville, his captor, though 1t had been present six or seven years
After local treatment he “roule the Leg beginning at the foote, and finishin
it the knee, not forgetting a httle bolster upon the Varicous vejme ” He als%
1sed local compression with a lead plate but nsisted on rest 1n bed which
s commanded by Hippocrates »

t

Fic 14

Guy de Chauliac (1298 - 1368)

From the engraving by Ambroise Tardieu after the
picture 1n the Ecole de Médicine, Panis

Wiseman (1676) introduced a new method of compressing the leg affected
y leg ulcers—a laced stocking usually made of soft leather such as dog skin
71g 15) This became widely used both 1n this country and on the Continent
etit (1790) preferred this method as the degree of compression can be varied
y the lacing  Wiseman also mentioned bandaging but 1t does not seem to have
sen 1n general use—certainly not m 1771 when Else wrote* “ About two
sars and a half ago, 1 a conversation with Dr Huck upon this subject, he
JJd me, that Mr. Battiscombe, apothecary. in Half-moon-street, Piccadilly,
ad a very speedy method of curing sore legs, one remarkable instance of

18
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which he had lately secn and had heard of others The case which
fallen within hus knowledge was that of a servant-maid who had labo
under a very bad pamnful vicer of the leg for twelve or fourteen years
had come out of two hospitals without her cure Dr Hucl said that he
not know the whole of Mr Battiscombe s method :
but that he beheved the principsl part of 1t consisted
n the apphcation of a tight bandage He said that
Mr Battiscombe first applied a linen rag moistened
with o Hiquor which was probably tincture of myrth
that over this he applied a thin plate of lead, and
then a roller very tight from the toes to above the
knee 1 immedsately recollected that Mr Battis-
combe had cured a grenadier and an officer s servant,
of ulcers in the legs, which 1 thought would be diffi
cult to heal without rest, and therefore advised them
to go 1nto an hospital Mr Martin, my colleague
i St. Thomas’s Hospital and I determined to try
what bandage would do 1n old ulcers of the legs
without administering any internal medicine and
find 1t 80 exceedingly efficacious that 1 behieve 1t
wilt seldom fail where there s no canous bone He
thought that a tight roller bandage apphed from the
toes to the knee was much better than a laced
stocking

Underwood (1783) wrote on the treatment of
ulcers without rest and used Welch flannel © for
bandaging as he found it elastic  In the nineteenth
century Brodie Hunt and Spender gave excellent
accounts of the treatment of ulcers by bandamng
and Cooper (1824) believed that compression allows
the venous valves to recover their lost action Two important advanc
recent times have been the ntroduction of the elastic adhesive bandas
Dickson Wright (1930) and the combimnation of firm massage and ¢
webbing bandages to reduce oedema and nduration (Bisgaard, 1948)

Local treatment.—From the time of Celsus details are known of
apphestions wsed 1 the treatment of leg ulcers Though methods
altered the principles of treatment have changed little, In place of the
applied to uleers by Galen we usc other antiseptics and, though Part
surgeons after him placed fead plates over njcers silver foil 1s now being
(Milberg and Tolmach 1954) Critchett 1n 1849 covered ulcers will
liming membrane of egg-shells and 1 1950 Troensegaard Hansen used am
The cighteenth century surgeon cleansed the wlcer of slough by a digt
application and 1n 1954 Sprer and ClifTton used plastanogen and streptoh!
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Nevertheless, the growing use of the microscope and the advance of
bacteriology had a great influence on the local treatment of leg ulcers
From the time of Lister the control of micro-orgamsms on the surface of lep
ulcers by means of antiseptics became of increasing interest Inevitably an
ulcer becomes secondarily infected with various organisms commonly present
on the skin but there 1s rarely any relationship between the type of infection
or the number of bacteria 1n the ulcerated area and the slowness or rapidity
with which the ulcer heals As Dickson Wright (1930) showed, a leg ulcer
will heal although infected if the oedema 1s abolished, local treatment 1s of
secondary mmportance “ But,” to quote from Le Clerc (1723), “as all these
methods are sometimes useless and as there are some ulcers which need the
hand of the surgeon, Celsus also teaches in particular a method of curing
them by operation ”

Surgical freatment of varicose veins.—We have mentioned that Celsus
and Galen tore out varicose vemns after they had been exposed and that
Actius of Amida seems to have been the first to use ligation Paulus Aeginata
gave careful directions for this operation

Wherefore, having washed the man, and applied a Iigature round the upper
part of the thigh, we are to direct him to walk about, and when the vein becomes
distended we are to mark its situation with writing ik or collyrium, to the extent
of three fingers’ breadth or a httle more, and having placed the man 1n a reclining
posture with his leg extended, we apply another ligature above the knee, and
where the vemn 1s distended we make an mnciston upon the mark with a scalpel,
but not to a greater depth than the thickness of the skin, lest we divide the vemn;
and having separated the lips of the wound with hooks, and dissected away the
membranes with crooked specilla, like those used mn the operation for hydrocoele,
and laid bare the vein, and freed 1t all round, we loose the hgatures from the
thigh, and having raised the vessel with a blind hook, and introduced under 1t
a needle having a double thread we cut the double of 1t, and opemng the vemn
in the middle with a lancet, evacuate as much blood as may be required Then
having tied the upper part of the vessel with one of the ligatures, and stretched
the leg, we evacuate the blood 1n the limb by compression with the hands Then
having tied the lower part of the vein, we may erther cut out the portion inter-
mediate between the ligatures, or suffer 1t to remain until 1t drops out of its own
accord with the ligatures, then we have to put a dry pledget into the wound, and
apply over 1t an oblong compress soaked m wine and otl, and secure them with a
bandage, and accomplish the cure by the treatment applicable mn cases of sup-

puration

The descriptions of the operative procedures of later writers are remark-
ably similar Though nowadays ligation of the internal saphenous vemn n
the thigh is usually associated with the name of Friedrich Trendcelenburg

(1844 - 1924) (Fig 16), Paré had practised the operation m the sixteenth
century. followed 200 years later by Rima (1777 - 1843)
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alone was not sufficient for adherents of the humoral theory
The Bu;:)f:}‘m;lood must be removed. Thus Fabnicws ab Aquapendente
(1533 1619) (Fig. 17) ted the vewn above and below the varix and having
evacuated 1ts contents by puncturing the latter obhterated the cavity by
compression

Fia. 16
Friedrich Trendelenburg (1844 1925).

Par¢ however clearly recogmsed the presence of thrombophlebitis 1n a
superficaal varicose vein when he wrote —

They often swell with congealed and dryed bloud, and cause pain which 18
Increased by going and compression  Such like varices are to be opened by dividing
the veine with a Lancet, and then the blood must be pressed out, and evacuated
by pressing it upwards and downwards which T have oft times done, and that
with happy success to the Patient, whom I have made to rest for some dayes and
bhave applyed convenient mediaine.

21
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But he also wrote that “a Varix 1s therefore cut or taken away so to intercept

the passage of the bloud and humours mixed together th
an ulcer seated beneath ” (Paré) & erewith, flowing to

Dionis (1708), like Fabricius, recommended, as one method of treating
varices, that the vemn should be punctured, the blood removed and compres-

G ! H IR ;e g,
HiEroNYMUSFABRICIUS,
AB AQUAPENDENTE, EQUXES,

! MEDLCUS ET ANATOMICUS.

Fic 17

Hieronymus Fabricius ab Aquapendente (c

1533 - 1619) From the hine-engraving after the

anonymous picture m the Padua Anatomy
School

sion applied Heister m 1739 believed that the worst of the varices should
be opened “ by a longitudinal Incision with the Scalpel, or a Lancet then
taking away about eight or ten Ounces of the grumous and viscid Blood
(Heister, 1768) Petit (1790) also insisted on the efficacy of puncturing varices
with a lancet During the bleeding the Iimb was gently massaged so as “to
press out the thick black blood ” As James wrote in 1743 —

The smaller Kinds of Varices usually create but little Uncastness, and are,
therefore, neglected by the Patient, as not requiring the Assistance of the Surgeon
In order, however, to prevent a small, and, at first, Inconsiderable Evil, from
increasing by degrees, and growing formidable, to the great Detriment, and Annoy-
ance of the Patient, 1t 1s adviseable to open a Vein, with all Speed, and take away
a Quantity of Blood, and, after that, to prescribe a proper Regimen of Diet:
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Thus done, it will be convenient to secure the diseased Fect in the most careful
and exact manner with a repellent or as it 13 commonly calied, expulsive Bandage.

In 1816 Brodie because the necessity of withdrawing  gross ” blood had
by this time disappeared merely divided the vancose vein subcutancously
with 2 bistoury However in the past. the surgical treatment of varicose
vens does not seem to have been popular and Wiseman (1676) with Caws
Marius in mind, wrote “ I have never met with one Patient that cared to hear
of the Cure by Ligature, nor indeed have I se¢n any great reason for 1t.”

Apart from the question of the patient s suffering duning the operation
the complication of sepsis made 1t highly dangerous. Cooper (1824) stated
that no fewer than eight cases termnating fatally after hgature had come to
his knowledge and Chapman (1864) wrote —

One of these acadents, it is said, happened 11 the practice of Str Astley umself
some months after be had roundly declared that o surgeon who performed such
an operation deserved to have a ligature applied round hus own neck.

Home (1801) Hodgson (1815) Brodie (1816) and other authors also
stressed the dangers of ligation dangers which were dimimshed by the advent
of antiseptic surgery lollowing the teaching of Lister and which were almost
cradicated when the importance of asepsis became recognsed.

Percutaneous higation was wntroduced and discarded in the mineteenth
century though an author in 1943 described 1t as his own invention, Davat
(1833) passed several needles through the skin and affected vein and then
tied figure-of-tight ligatures around both ends of each needle This resulted
m an mflammatory reaction 1n the vein and finally 1n 1ts obhiteration. Enchsen
(1853) employed a shghtly different method. He wrote —

The most convenient way of oblteratmg the varicose veins, 1n my opinton,
and that which T always employ conasts in compressing the vessel at severnl
points, by passing a hare lip pin underneath it, laying a plece of wax bougie upon
the veasel and then applying the twisted suture around the pin and over the bougie

Popliteal higation must briefly be mentioned Hodgson (1815) bad
wntten  * For the purpose of dimimshing the length, and consequently the
welght of the column, it has been proposed to oblierate a portion of the
dilated vemn by the application of a ligature  Parona (1894) endeavouring
1o apply the theory of Vernewl (1855) that the deep veins are responsible for
the superficial varices ligated the popliteal vein to cut off the hydrostatic
pressure of the column in the femoral vein from the vancose vemns below
In recent years popliteal ligation has again been advocated by Baner (1948)

Hodgson (1815) had noticed that coagulation of blood 1n vemns * termin
ated in a spontanecous cure of varces.” The vessel was ultimately
obfiterated, and the blood was conveyed through collateral vessels.” A means
of producing this coagulation at will was sought and “ galvano-punctore ”
was used 1n Ttaly (Chapman 1864) The injection of substances directly into
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a vein to produce thrombosis was, as Boyd (1948) said,  fortu

until the mtroduction of the hypodermlcysyrmge by Francis tRI;f?thI{nd?Szﬁg
Chapman (1864) wrote that “ attempts have been made to obliterate varicose
veins by injecting the perchloride of iron imto them, and a French author
M Pravaz, reports very favourably of 1ts action ” He describes comphcatlon;
arising from this treatment, which until recently had a considerable vogue

Fic 18
John Hunter (1728 - 1793)

From the pamting 1in the Royal College of
Surgeons of England by Reynolds

Another development, reminiscent of Celsus with his blunt hook, 1s the
stripping operation  Keller (1905) removed the internal saphenous vein by
passing through the vemn a wire loop or probe with a hgature attached This
was tied to the end of the ven and on pulling 1t the vein was extirpated.
Mayo (1906) and Babcock (1907) used strippers with which the divided vein
was pulled out

General treatment.—It has long been appreciated that the general treat-
ment of the patient with a leg ulcer must not be neglected Octavius
Horatianus directed such a one to avoid the bath, the fire, the sun. cold air,
loud cries, intoxication, venery and passion

Inevitably the humoral theory had an influence on general trcatment,
an mfluence which persisted nto the eighteenth century, an example of which
3s the enthusiasm of physicians of that period for bleeding their patients
Heister (1768) had written 1 1739 “ To prevent the Disorder from running
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to any great length 1t may be propet to bleed the Patient ” and he advised
“Abstinence and a strict Regumen 1n Diet.”

Petst (1790) stressed the importance of general remedies, diet and rest in
bed and Hunter (1835) (Fig. 18) considered that & horizontal posture with
temperance, should be the first thing advised 1n sore legs especially 1in poor
people suffenng from bad living, much exercise and cold who benefit from the
rest food and warmth when in hospital However Chapman (1853) took &
different view and wrote * Porter 1n moderation i almost always necessary
hospital cases, and 1n confirmed spirit drinkers no expericnced surgeon would
venture to prolubit altogether the accustomed stimulus

CONCLUSION

The history of varicose veins and leg ulcers has been traced and we have
noted the influence of the humoral and mechanical theones, and the patho-
physiological approach to the subject both on views concermng the aetiology
of these conditions and on methods of treatment.

Samuel Butler (1835 1902) wrote  The history of art 1 the history of
revivals It might well have been said of the hustory of medicine
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CHAPTER II1

SURGICAL ANATOMY OF THE VEINS
OF THE LOWER LIMB

INTRODUCTION

HE anatomy of the arterial system 1s relatively constant, but that of the
venous system 1s subject to variations from person to person. This
causes diverse effects and presentations of pathology Although the

basic pattern 1s roughly the same, the variations are endless
The veins of the leg can be studied under five headings —
1. The structure of the vein wall
2. The superficial veins
3 The deep veins (inter- and intra-muscular)
4 The valves of these veins
5. The commumcating veins, which connect 2 and 3

Structure of the vein wall.—The veins, like the arteries, have three
coats —

1. The external or adventitia

2 The muddle or media

3 The internal or intima

The external coat, absent in the sinuses of the dura mater and the fibro-
elastic veins, 1s well developed in the muscular type veins of the lower Iimbs.
It 1s made up predominantly of lax connective tissue, with lymphatics, tiny
blood vessels (vasa vasorum), and some sympathetic nervous fibrils This
laxity allows great variations 1n the capacity of the vein

The muddle tunic varies considerably i its structure according to the
size of the vemn It consists of smooth muscle fibres, fibrous tissue, and a few
elastic fibres In the main superficial veins, the great and small saphenous.
this tunic 1s very thick and there 1s a predominance of smooth muscle Thus
1these veins are remarkable for their ability to contract and rclax under
appropriate stimuli, and also for therr strength and ability to withstand high
intravascular pressures The tributaries of these veins, being much less
strongly made, rapidly dilate and become tortuous and varicose on exposurc
(o sustained high intravascular pressures In cases of great saphenous mcom-
petence these tributaries become dilated and tortuous long before the mam
channel shows such a change; m fact the trunk rtself hardly ever becomes
tortuous, although it may become dilated

On the other hand the media of the large deep venous trunks, the poph-
teal and femoral, has a high proportion of fibrous and clastic tissue and less
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smooth muscle. Thus therr power of contractility 1s lumited (although
present)  They are comparatively rigid, and are supported by the fibrous
sheaths which contain them and their accompanying artery and by the sur
rounding muscles.

The internal coat or intima differs little structurally from the nternal
artenial coat. It too 1s made up of cndothehal cells on a sub-endothehal
stratum of connective tissue with an internal elastic lamina. The essential
difference between the intima of the arteries and that of the velns 1s that the
latter possess valves which i health ensure the centripetal passage of the
blood from the periphery towards the heart

THE SUPERFICIAL VENOUS SYSTEM

Drainage from the toes and foot (Fig 19) —Each toe has four digital
veins two dorsal and two plantar

THE DORSAL DIGITAL VEINS
jomn in the toe clefts to form the
dorsal metatarsal vens which
umte to form a dorsal venous
arch The dorsal arch 1s linked
with medial and lateral marginal
veins which run along the inner
and outer borders of the foot.

M

CRUCITUM

CRURIS %, _{
.

LATERAL
MALLEOLUS

Ulumately the internal part of the Ry .
dorsal venous arch 18 continued  miregs S s
upwards as the internal saphen VEIN A VEIN

ous vein. The lateral marginal
vein which 1s less well defined
and smaller than its medal
counterpart, commumncates with popgar -
the small saphenous vein by way ~VENOUS —-§& " pomsaL
of the venous plexus behind and  (reran)
below the external malleolus

THE PLANTAR DIGITAL VEINS
form the four deep metatarsal
vemns which run between the meta
Ersaz bones and unite to form

¢ deep plantar venous arch ENOUS
which lies 1n association with the (YNT!RHES’RETHE)
deep plantar artenal arch.

The dorsal and plantar
digital and metatarsal veins com
municate with each other freely at the roots of the toes between th
bones The plantar digital veins also communicate with the udJ:c::tmst:pr:']
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ficial vessels 1n the sole of the foot to form a plantar subcutaneous venous arch
which has numerous connections extending backwards to the veins of the heel.
and by twigs to the lateral and medial marginal veins

THE HEEL —Benecath the skin of the heel there 1s a considerable venous
plexus, which communicates by many small channels with the deep and
superficial veins of the sole, and with the dorsal and plantar cutaneous veins

The long or internal saphenous vein (Fig 20) (Syn giear or large
saphenous vein o1 saphena magna) —The internal saphenous vein is the
longest vein 1n the body. It 1s formed by the umion of veins from the mner
part of the foot and the medial marginal vemn and runs upwards for 1-1}
imches m front of the medial malleolus of the tibta Thence it courses up the
antero-internal part of the leg and thigh to end in
the common femoral vemn at the grom by passing
through the foramen ovale, an opening in the deep
fascia A thin prolongation of the femoral sheath
passes down and ensheathes the last centimetre of
1 the long saphenous vein, so that until 1t 1s dissected
off, the foramen ovale 1s mconspicuous
At the ankle the position of the long saphenous
vemn is fairly constant It lies in the groove between
the anterior border of the medial malleolus and the
tendon of tibialis antertor It ascends obliquely
tackward over the subcutaneous medial surface of
the lower fourth of the tibia and along the medial
border of this bone to the internal condyle at the
knee Thence 1t sweeps over the postero-medial
aspect of the knee joint and behind the medial
condyle of the femur Above the knee 1t ascends

Fic 20

The Tributaries at 01
about Knee Level

1 The conncction with
the external saphenous
vein 2 A tnibutary
from the anterior sur-
face of the leg 3 The
posterior arch tributary
wiich also links the
three internal ankle per-
forating vemns 4 The
snternal saphenous vein
5 A constant direct
communtcating  ven

shightly forwards upon the antero-internal aspect of
the thigh and into the fossa ovalis, to join the
common femoral vein

THE LANDMARK O THL SAPHENO-TIMORAL
JUNCTION —This 1s variously described. A rehable
surface marking 15 1 -1} nches (25 cm -3 25 cm)
below and lateral to the pubic tubercle It 1s advis-
able to use this bony point in fat subjects as the fold
of the groin 1s unrehable, the sapheno-femoral union
being below this crease n thin people, and above
1t 1n the obese

THF INTIRNAL SAPHENOUS VEIN AND THI Drep rascia —The relation of

the internal saphenous vein to the deep fascia 15 important surgically In t}}c
lower two-thirds of the leg and 1 the upper two-thirds of the thigh the vein
Iies on, and 1s closcly applied to, the decp fascia  About the knce. in 50 per
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of cases 1t becomes more
ficial and may be sub-
ular  Because of this
vely deep situation, the
saphenous vein 15 gener
mnvistble, except tn spare
ular limbs, and when 1t is
 enlarged.

THE STRUCTURES
DMPANYING THE INTERNAL
SAPHENOUS VEIN
In the foot and leg the
:nous  nerve lies  close
¢ the saphenous vein It
>aches this vein below the
after 1t has pierced the
muscular roof of the
ctor (sub-sartonal) canal
ng between the tendons of
sartorius  and  gracilis
les to gain the postenor
medial aspect of the knee
e 1t gradually approaches
ong saphenous vein
At the knee the saphenous
ch of the descending
sular artery accompanies
saphenous vein  This may
me a large and important
teral channel in cases
re the femoral artery be
¢ obstructed by throm-
s m the region of the ad
lor canal
In the thigh twgs of the
1l femoral cutaneous nerve
1n the vicimity of the vein

ough they are not closely
hed to it

TRIBUTARIES AND cOM
{ICATIONS OF THE INTERNAL
HENOUS VEIN -—Below the

Fua. 21
The interpa! saphenous veln wath ity tributaries
SCIV o superfichal clrcumflex fliac vein.
S.E.V = superficial epigastric vein

perfictal external pud

vein.
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ankle this vem 1s fed by the medial marginal vein whose tributaries have
already been described

In the leg the long saphenous vein itself has few tributaries There is a
constant small connection between 1t and the upper of the three internal
ankle perforating vemns (Fig 20) and there may be one or two small
tributaries from the anterior aspect of the leg joiming it 1n 1ts lower third
Occasionally there 1s a small connection with the venous arch joining the
internal ankle perforating veins There is a free anastomosis between a
tributary or tributaries of the short saphenous vemn and the venous arch
connecting the internal ankle perforating veins, by a vemn runmng behind
the tendo-Achillis By this means the long and short saphenous systems are
connected 1n the lower third of the leg These tributaries however, are small
and subject to variation 1n number and size 1n various pathological states

Around the knee —The great saphenous vein runs from the ankle to the

knee without any major constant tributary, but at the latter it generally
receives three large vessels or groups (Figs 20 and 21)—(1) A calf gioup dran-
ing an area of the calf posteriorly, which connects with (and occasionally
may replace) the small saphenous system joming 1t behind the knee joint
(2) An anterior vemn of the leg, which winds up from the dorsum of the foot,
ankle, and anterior surface of the leg to join below the knee It also links with
a perforating vein at the middle of the anterior tibial compartment of the leg
(Fig 20)
(3) The posterior-aich vein from the inner malleolus, which 1s large and
constant It arises from a series of small venous arches connecting the three
internal ankle perforating veins, and passes up the medial surface of the leg
to unite with the internal saphenous vein at the inner aspect of the knce This
vemn 1s of historical interest as 1t was depicted accurately by Leonardo da
Vinci1n one of his anatomical figures (Fig 22p)

In the thigh several small tributaries are received but the two largest are
the postero-medial and antero-lateral veins jomning close to its terminatton
(These names seem to us more suitable and less confusing than their older
titles which, amongst others, were called the nternal and external superficial
femoral veins ) (Fig 21)

The postero-medial vein (also named by Bauer the femoro-popliteal v<;m)
is of considerable size and is formed n part by a small vein which arises
from the short saphenous vein just before 1t enters the pophteal vein 1n the
pophteal fossa. This vein runs up the posterior aspect of the thigh under .the
deep fascia, which 1t later pierces to wind subcutancously internally, fusing
with numerous other small subcutancous tributaries from the poplitcal skin
and fat to form the large postecro-medial trunk Tt cnters the fong saphenous
vein at varying levels between 1ts upper third to its termination Occz}snonally
it umites at the sapheno-femoral junction or more rarely directly into the

femoral vein, just below this point
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At operation 1t may be difficult to differentiate the postero-medial
tributary from the saphenous vein for in the upper thigh both lie on the deep
fascia It may also be the main channel of discharge of the short saphenous
vem and thus constitutes one of the varations of the small saphenous vein
It 15 an important collateral vemn for the return of blood from the lower leg

n cases of deep femoral thrombosis and is usually prominent n venograms
of the acute condition

The antero-lateral vein (Fig 21) —This vessel drains the antero-external
surface of the thigh It courses diagonally upwards from the outer side of the
leg, knee and thigh to join the great saphenous vein in 1ts terminal few
centimetres Figures 177A and B, pages 210 and 211, 1illustrate some of the
variations 1n the ending of this vein It lies 1n the superficial layer of subcutan-
eous tissue This differentiates 1t from the internal saphenous vern and the
postero-internal tributary, both of which are on the deep fascta When enlarged
the antero-lateral vein 1s visible through the skin and 1t 1s often erroncously
regarded as the varicose internal saphenous vein

Other tnibutaries at the saphenous opeming (Fig 21) —There are several
other tributaries joining the termination of the internal saphenous vein which
are surgically important

The supeificial and deep external pudic veins —These vessels drain the
pertneum, upper inner thigh, and external genitahla They run horizontally
outwards from these areas to enter the medial aspect of the termination of the
great saphenous vein

The superficial external pudic vemn lies in the superficial fascia and 1s
constant, 1t may be duplicated or triplicated

The deep external pudic vein is only present in 30 to 40 per cent. of cases
and 1t enters the long saphenous vein on Its postero-internal surface at s
union with the femoral vein within the fossa ovalis In this deep situation 1t
1s casily overlooked during the operation of sapheno-femoral ligation Tt 15
occasionally joined here by the postero-medial vein (see Figs 175 and 176.
pp 208 and 209)

The supeficial epigastric vein —This vein passes vertically down from
the subcutaneous tissue of the lower and central abdominal wall to enter the
end of the long saphenous vem It connects with 1ts fellow on the t.:)ppo.snc
side across the mudline of the lower abdomen, and also with the inguino-
axillary vein, thereby forming a communication with thc.am\lary vemn Thcqc
connections constitute bypasses 1n the event of obstruction or thrombosis of
the subclavian. and ihac veins or the inferior vena cava

The superficial circumflex thac vemn —This drains the SUpcrﬁch'tmuc
of the upper and outer aspects of the thigh and the lower and outer quadrant
of the abdomen It discharges into the long saphenous vein at its termination
often fusing with the superficial cpigastric. or the antcro-ateral tributary

before dong so
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A further variation of the superficial eaternal pudic artery 1s that it
gccasmna]ly divides. both branches may pass deeply or superficially to the
internal saphenous vein, or one may pass over and the other under it (Fig 24)

ANOMALOUS ORIGIN OF THE PROTUNDA ARTERY —A rare but important
arterral anomaly 1s a high ongin of the profunda artery It may arise from
the femoral artery immediately opposite to or a hitle above the level of the
foramen ovale within the femoral sheath It runs downwards and medially
across the femoral vein either immediately above or below the sapheno-femoral

junction (Fig 25) In this abnormal

o T
FEMORAL‘\(:ﬁ' i reMopa. LRt | and unexpected situation the artery
ARTERY B\t VE(N may be mstaken for the femoral
B x artery, and 1s hable to surgical injury
3 ; PO AN We have seen this anomaly four times

g. ~:'=1 AN N within a year
FORAMEN ¢ 3 ABNORMAL SuMMARY —The 1nternal saphen-
OVALE =8 PROFUNDAL s vein extends from the medial side
{ FEMORIS

¢ ARTERY | of the foot to the gromn Basically it
INTERNAL S has two pairs of tributaries. one pair
S@’EFSOUSE il jomning it at the knee and the other at
- the foramen ovale The former consists
FiG 25 of the posterior-arch and anterior vemn

Abnormally high ongin of profunda femors
artery crossing the femoral vein and the

of the leg and the latter of the postero-
medial and antero-lateral veins of the

termination of the internal saphenous vem .
P thigh They are subcutaneous and

when varicosed are visible Varicosity 1n the internal saphenous system chiefly
affects one or more of these long subordinate vessels

The short or external saphenous vein. (Syn small or lesser saphenous
vein) —Developmentally the external saphenous vemn represents the posterior
axial vein of the lower imb of the foctus. which ternunates in the mternal
iliac vein. being linked through the sciatic and gluteal veins

The short saphenous vemn arises at the outer border of the foot behind
the external malleolus from the umon of the lateral margmal vein with
numerous small veins draning the outer side of the heel It passes upwards
between the tendo-Achillis and the posterior edge of the external malleolus
(n contrast to the internal saphenous vein. which lies 1 front of the internal
malleolus) Two inches above the tip of the malleolus, the short saphenous
vein 15 just lateral to the tendo-Achillis and from there 1t ascends on the decp
fascia strmght up the centre of the calf to the pophteal fossa

At the junction of the tendinous and muscular part of the gastrocnenus
muscle. about the muddle of the calf, the short saphenous vemn enters an
intra-fascial compartment m the aponcurotic investment of the gastrocnemius
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2 High (Fig 27). A hgh termination occurs in about 33 per cent., and
the vessel ends 1n the centre of the thigh, either 1 the muscular veins, or mnto
thfz long saphenous vein 1n 1ts upper third, i ¢, without entering the popliteal
vein

3 Low (Fig 28) In about 9 per cent. 1t joins the deep veins of the caif
or the internal saphenous vein 1n the upper third of the leg

Kosinski further subdivides these variations :—

The normal (57 3 per cent )—The external saphenous vein unites directly
with the popliteal vein in 42 per cent of cases In 15 per cent. it divides in
the popliteal space into approximately equal branches, one of which joins the
popliteal vemn and the other ascends under the deep fascia to the centre of
the posterior surface of the thigh About the mid-thigh it becomes sub-
cutaneous and turns inwards and upwards to end 1n the upper third of the
internal saphenous vein.

The high ternunation (33 per cent)—In nearly 14 per cent the vein
passes through the popliteal space unchanged and empties entirely nto the
deep veins of the lower third of the thigh In about 13 per cent the short
saphenous vein joins the long saphenous 1n the upper third of the thigh with-
out previous bifurcation In 64 per cent these variations are combined. the
small saphenous vein dividing in the popliteal space inio equal divisions, one
uniting with the deep veins of the lower third of the thigh, the other passing
mto the great saphenous vein, approximately 1n the upper third of the hmb
In about 3 per cent the external saphenous vein also gives small twigs to the
popliteal vein, and in 4 5 per cent. there are connections between 1t and the
muscular veins of the thigh

The low ternunation (9 7 per cent ) —In 8 per cent of cascs the eaternal
saphenous vein joins the internal saphenous ven about knee-joint level In
other words the short saphenous vein may be replaced by a large tnbutary
of the long saphenous vein ending at or below knee ]cycl In ].6 per cent
of cases 1t joins the veins m the gastrocnemius muscle in the middle of the
calf, constituting 1n effect a large mid-calf indirect perforating ven (Fig 28)

STRUCTURES ACCOMPANYING THE SHORT SAPHLNOUS VFIN.— In s
Jower third 1t 1s accompanied closely on its outer side by the sural nerve, which
is of considerable size and must be preserved from injury when operating

TRIBUTARIES —The short saphenous vein drains csscnl!all): the Jateral
aspect of the heel and foot, but there are scveral communications passing
medially in the subcutancous tissuc over the tendo-Achillis to join the venous
arches on the mnside of the ankle which are connccted to the threc m'cdml
ankle perforating veins  Thus it may ha.vc some part in dr:.unm[_: (h? x'nn[cr
aspect of the ankle This 1s climcally important bcgausc in this way the
effects of incompetence of the cxternal saphenous vein may be excerted on
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mmn‘t.
VEL YURY

R0

12 9%
HIGH
33%

Fra, 27
KotlaskPs varations of the external saphenous ver

Low
7%

Fwo 28
hosimki s variations of the external saphenous veln.
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the im}er_ as well as the outer tissues of the ankle At the lower third of the
leg it is joined on 1ts outer side by the large and constant lateral ankle per-
forating vein (see pp 42 and 60)

RLLATIONSHIP OF THC SHORT

POPLITEAL “V% t% \\\\L[/ﬂ E SAPHENOUS VEIN AND THL MEDIAL
(Y UK

VEIN POPLITEAL NLRVE —At the termina-
POPUT&M MEDIAL tion of the short saphenous vein 1n
SPACE : /, X ‘ PSIELITEAL the pophteal space the medal
A , RVE  pophiteal nerve lies external to 1t

LATERAL about 40 per cent of cases and

7 m POPLITEAL 1nternal in 54 per cent (Fig 29).

/L\ liil\ NERVE  The lateral popliteal nerve 1s in the

0-9° outer part of the pophteal space,
40-97% fairly removed from the vein. and 1s
unlikely to be seen or injured during

R operation on the vein

EXTERNAL
SAPHENOUS
VEIN

POPLITEAL [l
SPACE _||I
POPLITEAL “/POPLITEAL  THE DEEP VEINS OF THE
NERVE ! LOWER LIMB
Al AN P%ES%IAL The principal deep venous com-
. ‘; NERVE ~ bonents arc the anterior and
[ in posterior tibial venae comttes, the

popliteal and femoral veins They
54:5% receive numerous tributaries from
the surrounding muscles, cor-
responding roughly with the arteries
These muscular veins are thin walled
and profusely valved and are capable

of great dilatation according to the muscular activity of the areas they dram,

Fic 29

Relationship of cxternal saphenous vein 1o
medial popliteal nerve 1n the popliteal space

The anterior tibial venae comites.—These are the continuation of the
dorsalis pedis veins They run upwards between the tibia and fibula lying on
the interossecous membrane. closely invested by the anterior tibia] group of
muscles At the upper fourth of the leg they turn posteriorly over the sharp
superior edge of the interosscous membrane close to the neck of the fibula
to unite with the trunk formed by the union of the posterior tibial venae
comutes and the peroneal venac comtes to constitute the pophiteal veim at the
Jower border of poplitcus muscle,

TRIBUTARI S —During their course they reccive numerous muscular
(ributarics At the lower end of the tibia a large tributary perforates the mter-
osseous membrane to communicate with the origin of the peroneal vein m the
posterior compartment of the feg  Ttis accompanicd by the anterior pcrfoy.u-
ing branch of the peroncal artery  About the muddle of the feg a perforating
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THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

the nner as well as the outer tissues of the ankle. At the lower third of the
leg 1t 1s joined on 1ts outer side by the large and constant lateral ankle per-
forating vein (see pp. 42 and 60)

\ RELATIONSHIP OF THE SHORT

[// IE SAPHENOUS VEIN AND THE MEDIAL
‘i ':f:
Y1 1 ¥ MEDIAL

POPLITEAL

VEIN POPLITEAL NERVL —At the termina-

POPLITEAL \ tion of the short saphenous vein 1n
SPACE ‘ Pg%laTEAL the popliteal space the medial
ﬂ\ VE popliteal nerve lies external to 1t mn
sszgﬁggéﬁks LATERAL about 40 per cent of cases and
VEIN POPLITEAL 1nternal in 54 per cent (Fig 29)

NERVE  The lateral popliteal nerve 1s in the
0.9° outer part of the popliteal space,
40-97% fairly removed from the vein, and 1s
unlikely to be seen or injured during
R operation on the vein

popLITEAL [l
SPACE _||[+"

R POPLITEAL  THE DEEP VEINS OF THE
NERVE = | LOWER LIMB
Sm%%ﬁg :-3. | gggﬁ%lh The principal deep venous com-

Wl \! NERVE ~ ponments are the anterior and
i posterior tibial venae comites, the

. popliteal and femoral veins They
54-5% recerve numerous tributaries from
the surrounding muscles, cor-
responding roughly with the arteries
These muscular veins are thin walled
and profusely valved and are capable

of great dilatation according to the muscular activity of the areas they drain

Fic 29

Relationship of external saphenous vein to
medial popliteal nerve 1n the popliteal space

The anterior tibial venae comites.—These are the continuation of the
dorsalis pedis veins. They run upwards between the tibia and fibula lying on
the interosseous membrane, closely invested by the anterior tibial group of
muscles At the upper fourth of the leg they turn posteriorly over the sharp
superior edge of the interosseous membrane close to the neck of the fibula
to unite with the trunk formed by the umon of the posterior tibial venac
comites and the peroneal venac comites to constitute the popliteal vein at the
lower border of pophteus muscle

TRIBUTARIES —During their course they receive numerous muscular
tributaries At the lower end of the tibia a large tributary perforates the inter-
osseous membrane to communicate with the origin of the peroneal vein 1n the
posterior compartment of the leg It 1s accompamed by the anterior perforat-
ing branch of the peroncal artery. About the middle of the leg a perforating
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THE PATHOLOGY AND SURGERY Or VEINS OF THE LOWER LIMB

order to accommodate the considerable range of movement when the soleus
muscle contracts.

The posterior tibial venae conutes and soleus muscle —The venous dram-
age of the lower half of the soleus is particularly interesting and clinically
significant as will be seen when we con-
sider the genesis of post-thrombotic
ulcers It will be observed in Figure 32
that nearly the whole venous drainage of
the lower half of the soleus passes into
the posterior tibial veins
In the lower third of the leg the
\N posterior ibial veins receive the two
) lowest muscular veins from the soleus
muscle where they also receive two large
perforating veins from the subcutaneous
‘Rﬁ-@ tissues above the internal malleolar
il region, 1e, the area of ulceration and
induration This union 1s affected under
the deep fascia  This 1nteresting
anatomical arrangement (Figs 31 and 32)
3) 18 the key to the appreciation of two
facts 1 There 15 a constant direct
venous pathway for the spread of
thrombus from the calf muscle sinuses to
) the posterior tibial veins, which may
vhon- then propagate outwards along the per-
Fic 31 forating veins just mentioned, and/or

Diagram of Decp Veins of Leg upwards 1n the posterior tibial veins

1 Ongmin of gastrocnemmal veins 2 ) .
Venous smuses m_soleus 3 Ongn 2 Lhe reason that the site of election
of upper and muddle nner ankle for the cutancous sequelae of deep

perforating veins thrombosis 1s so often the nner side of
the leg in the malleolar region and not the outer side. 1s because of involve-
ment of these internal perforating veins in calf sinus and posterior tibial
thrombosis, resulting later 1n the failure of their valves
The peroneal vemn and soleus, the lateral ankle perforating vein —The
peroneal vem 1s quite small 1n the distal third of the leg. and runs deep to the
flexor hallucis longus origin from the fibula. and 1s mn closc relation to the
interossecous membrane In this region, 1t receives a fairly constant large
lateral perforating vein (Fig 32) which as it winds round the fibula reccives
a tributary from the soleus muscle This is usually the only contnbution
from the solcus to the peroneal vern in this regron
In the upper half of the leg, the peroneal vein emerges from under the
flexor hallucis muscle belly to hie 1n the posterior compartment and here it
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SURGICAL ANATOMY OF THE VEINS OF THE LOWER LIMB

mmunicatiag venous channels 1 which one single dominant
Emcf;?ﬁmly be disc%:rncd Reduphication of venous channels i the
popliteal fossa and Huater s canal 1s thus the rule rather than the exception
A further 1tem s of unportance m the region of the adductor capal the
plexus of accompanying venac comites 1 profuse and at this pomnt & constant
anastomosis with the profunda system takes place This connection constt
tutes an 1mportant avenue of collateral venous return when the femoral ven

Adducter Add ucter Addwcter

() (1) (W)

A=i6% B=T71% C=12%
Fra, 34
Vartation fn the Anstomy of the Femoral and Popliteal Vehes.

These drawingy present the numerous variations in the anatomy of the femoral
and popliteal :dy‘;am enconntered in (wenty-sfx dmsections the percentages
indrcate coughly the distributions of the varions types.

The notrceable thing is the variability in the anatomy In group A there {1 oge
hrvf:r: n venous trunk, with relatively few xmall venwe corutantes. In grou
B i3 considerable reduplication of the main veins, as well as nimerous mn}l
vemae comitantes. In group C, the profunda vein travels down as a large channel
to anastamose with the upper part of the pophteal vein.

1s blocked by disease or surgical ligation  Finally Figure 34C represents a
state found 1n about 12 per cent. of cases where the Iower part of the pro-
funda vewn 1s large and umites directly wath the popliteal vein or poplteal
venous plexus In such circumstances the profunda vein offers a large alterna
tive pathway of venous return from the leg.

This vanation in venous arrangement, and m the number and profusion
of available decp collaterals gives some clue to the apparently capricious
way in which the symptoms of deep venous obstruction artse end subside 1n
different patrents.  Thus m group A 1n which there 1s only one large deep
vein and relatvely few deep venae comutes, the effect of 1ts occlusion would
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receives several large lax tributaries from the lateral aspect of the soleus
muscle, which rapidly convert it into a large vein before it unites with the
posterior tibial veins mn the formation of the popliteal vein

. Gastrocnemius muscle —FEach belly of the gastrocnemius muscle 1S
drained by a single large vein which enters the popliteal vein in the lower
part of the popliteal fossa (Fig 31) They are
easily picked out and are accompamed by an
artery and a nerve

These vens are often seen on venograms

of the region When the valves of the popliteal
and femoral veins are destroyed by the process
of deep thrombosis and recanalisation, these
veins are subjected to an increased venous
pressure and sometimes dilate and become
tortuous and varicose, constituting one type of
“true ” deep varicose vemns (Fig 33)

THE DEEP FASCIA O THE LLG, CALT-
MUSCLE puMP —Before leaving the anatomy of
this regron an essential and unique point must
be mentioned The deep fascia of the leg
invests the whole of the calf muscles tightly.
especially 1n 1ts lower third where 1t becomes a
strong, tough aponeurosis which embraces
soleus muscle very firmly So mtimate is this
enclosure that when the fascia 1s cut during
dissection. soleus muscle 1mmediately bulges
through the incision 1n a striking fashion This
arrangement of a large muscle tightly invested
by a strong unyielding fibrous fascia constitutes

; an extremely efficient pump mechamism. as

¥ ¢ during calf muscle contractions. because of the
arrangement of the valves, its blood 1s eaxpressed

Fic 33 forcibly towards the heart
Varicose gastrocnenual veins in The popliteal and femoral veins.—The

a patent who had an jncom-  apatomy of the pophteal and femoral veins is
petent rc'flan;],lsw dfcp )vcm shown 1 Figure 34, A represents the basic

(proved by operaion pattern, but it 1s unusual for the pophtcal and
femoral veins to be represented by one single large trunk, as 15 depicted n
most anatomy books; B represents a commoner state of affairs where there
1s o main channel, with numerous venac comites, which are usually closcly
applied to the accompanying artery and intercommunicate in a plcxnfqrm
manner Thus the pophteal and femoral vems show considerable variation
from a fairly 1solated single large channel (as 1s usual n textbooks) to a
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plexus of intercommunicating venous channels 1n which one single dominant
channel can scarcely be discerned Reduplication of venous channels 1n the
popliteal fossa and Hunter s canal 1s thus the rule rather than the exception.

A further item 13 of 1mportance 1n the region of the adductor canal the
plexus of accompanying venac comutes 1s profuse and at this pownt a constant
anastomosts with the profunda system takes place This connection const
tutes an ymportant avenue of collateral venous return when the femoral vewn

Adductor Adducter Adductar

o (%) ()

A=16% B=T2% Cm=12%
Fra. M4
Vartation im the Anatomy of the Fenoral and Poplitea] Veine
These drawings pretent the numerous variations in the anatomy of tbe femoral
and popliteal ems encountered in twenty-sx dhsections  the percentages
indicate roughly the distributiont of the various types.
The noticeable thing is the variability in the anatomy In group A there Is ope
venous trunk, with relatively few smmall venae comitantes. In grou,
B 13 condderable reduplication of the mam velns, as well us numerous small
venee comltantes, In group C, the profunda veln truvels down as a large chanpel
to apasgtomote with the upper part of the popliteal vein

1s blocked by disease or surgical higation  Finally Figure 34C represents a
state found sn about 12 per cent. of cases where the lower part of the pro-
funda vein 15 large and umtes directly with the pophteal vein or popliteal
venous plexus. In such circumstances the profunda vein offers a large alterna
tive pathway of venous return from the leg,

This vanation in venous arrangement, and 1n the number and profusion
of available deep collaterals gives some cluc to the apparently capricious
way tn which the symptoms of deep venous obstruction arise and subside 1n
dierent patients Thus mn group A, in which there 1s only one large deep
vemn and relatively few deep venac comtes, the effect of 1ts occlusion would
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bp more severe and long standing than in groups B and C wherc there 1s
rich plexus of deep vemns and many large and small alternative channels t;)
form the collateral circulation

The popliteal vein hes deeply 1n the poplhiteal fossa but 1s superficial to
the popliteal artery which 1t crosses from its medial 1o its lateral aspect as it
runs upwards The tibial nerve 1s superficial to both and 1s found just under-
neath the popliteal fascia 1n the fat adjacent to the short saphenous vein

In Hunter’s canal the superficial femoral vein hes deep to the femoral
artery, but as it ascends into Scarpa’s triangle it crosses behind the artery to
gain 1ts medial aspect. About two inches below the inguinal {(Poupart’s)
ligament, the large profunda femoris vern (deep femoral ven) umites with 1t
posteriorly to form the common femoral vein which ascends medially to the
artery, both being enveloped m the common femoral sheath. It passes
beneath the ingumnal ligament to become the external ihiac vein

The profunda femoris vein.—The site of union of the profunda vein
(deep femoral vemn) with the femoral vein (superficial femoral vein) to form
the common femoral is rather inconstant This junction may take place any-
where from just below the inguinal ligament to a quarter of the way down
the thigh. Occasionally the profunda vem 1s reduphcated The most
mmportant tributaries of the profunda vemn are the medial and lateral femoral
circumflex veins

In the event of obstruction to the femoral vemn, the profunda is an
effective collateral vemn 1n the dramage of the leg and thigh Further, by its
connections with the obturator, sciatic, and gluteal veins. and thence to the
mternal iliac veins, a considerable alternative pathway 1s available from the
lower limb to the inferior venae cava

THE PELVIC VEINS

Famiharity with the anatomy of pelvic vens reveals the collatcral venous
channels available i deep thrombosis or obstruction of the main thac or

femoral vemns (Fig 35).
The external iliac vein.—This vein courscs from the mgumal hgament

inwards and upwards along the brim of the true pelvis to the sacro‘il‘mc
articulation where 1t is joined medially by the mternal thdac vemn emerging

from the true pelvis
—_The eaternal 1iliac vemn receives veins from the muscles of
wcus muscles, these connect it with the

superficial epigastric and circumflex iliac veins (mbmunce"o; the t(crmx;m't‘mg
of the internal saphenous vein) Tl}(: main mbutan?s o the 3\”(:{1151 /fr::r
vein are the deep circumflex diac ven, the small pubic ; cn}:; anf & c:: f':);. or
(or deep) epigastric vein  These last two anastomose with their feliows
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SURGICAL ANATOMY OF THE VEINS OF THE LOWER LIMB

opposite aide and also with the superficial external pudic vens, also tribu
tanes of the internal saphenous vein

The Infernal fitac veln.—This large vemn 15 formed 1n the floor of the
true pelvic canity by the umion of the gluteal sciatic internal pudendal and
obturator veins, which onginate 1n the buttock thigh and penneurn In the

COMMON ILIAC ARTERY
f 3 INTERNAL [LIAC ARTERY,
- \

] - A N
“INTERNAL ILIAC VEL
\ o k:f- 3

FERIO

N
VESICALVERIN
Fra. 15
Internal ilfac vein end sts tributaries.

pelvis 1t 18 jomned by the lateral sacral veins and the middle rectal veins from
behind and by numerous visceral vemns draiming the bladder and uterus. Most
of these tributaries anastomose freely across the midline with the other mde
The resulting large trunk runs upwards on the lateral wall of the pelvis, Iving
behind the internal ihac artery At the brim of the pelvis 1t joins the external
ihac vein thus formng the common 1hac vein  Valves are not described in
the trunk of the mternal ihac vein but are said to be present 1n its peripheral
tributaries. In a few post mortems we have examined the nternal 1liac vetns
but we saw no valves Quain s Anatomy (1892) states 1t has no valyes

The internal pudendal veins and the gluteal veins are significant 1 con
sidering the actiology of some cases of varicose vems, as ther cutaneous
tributanes frequently become varicose 1n cases of obstruction of the common
or mternal ilinc veins by pregnancy a pelvic tumour and in thrombotc
occlumon of these veins  Vances in connection with the gluteal veins emerge
from under the gluteal fold, and those of the internal pudendal veins occur 1n
the labia and perineum

Barrow (1949) recalls Barcrofts (1932) work n rabbits which showed
that in the first three months of pregnancy the internal thac vein dilates to

47



THE PATHOLOGY AND SURGERY OI VEINS OI' THE LOWELR LIMB

carry over thirty times 1ts normal volume of blood This hints at the poten-
tial capacity of the internal iliac vein 1 the drainage of the lower lmb in the
event of obstruction to the femoral and external 1hac vems (Fig 36)

The cemmeon iliac vein.—This vemn is a
short wide trunk which passes upwards from
the sacro-liac joint to end on the right side
of the fifth lumbar vertebra by umting with
that of the other side at an acute angle to form
the inferior vena cava Note that this point 1s
one whole vertebra lower than the bifurcation
of the aorta Also that the left common iliac
vein 1s crossed by the onigin of the rnight
common 1hac artery. and if this vessel becomes
aneurysmal or arteriosclerotic it may obstruct
the left common ihac vein Each common
thac vein receives the ilio-lumbar vein which
1s 1ts main tributary and this constitutes an
invaluable anastomotic channel in the event of
obstruction of the inferior vena cava or ligation

Fic 36

Intra-osscous  per  trochanteric
venogram of internal ihac vemn
illustrating {(a) an obstructed com-
mon 1iliac vein, (b) the anastomo-
sis with the opposite side, and
{c) the large volume capacity of
the internal ihac vein (By cour-
tesy of the Binitwish Jowrnal of

of the common iliac veins

THE VALVES

The valves of the deep veins.—The valves
of the leg veins arc profuse and of grcat im-
portance 1n the pump mechamsm whereby
blood 1s returned to the heart against gravity n

Radwlogy ) the upright position In the venous sinuses 1n

the soleus muscle there are no valves, but 1n all the muscular vemns draining
both the soleus and gastrocnemius muscles mto the deep veins, valves are
numerous The posterior tibial and peroneal veins and the anterior tibial veins
arc profusely valved. the valves being situated about cvery inch or so 1In
addition. all the perforating vemns 1n the lower part of the calf, and all veins
connecting the deep with the superficial veins n all parts of the lower limb
are so valved that normally blood can only pass from the superficial to the
deep veins. and reflux outwards towards the skin 1s prevented

The arrancement of valves 1n the large deep venous trunks, the popliteal,
femoral. common femoral and iliac veins, 1s varable but a knowledge of {hxs
1s important in considering the actiology of both qupcrﬁclal varicose veins,
and deep venous incompetence  This subject has been studicd 1n recent years
by Eger and Casper (1943), Powell and Lynn (1951}, Basmapan (1952) and

Cockett (1953)
In a scries of twenty-six disscctions of the venous system of the lower

imb from the inewmnal hgament to pophteal fossa, the vems were opencd up
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and the number and site of the valves were studied For the purpose of map-
ping out the valves, the veins were divided into four lengths or segments shown
in Figure 37 There was considerable variation mn segment (b) as the level of
ongn of the profunda vemn vared considerably
The findings were as follows (Fig. 37) —

Segment A Six out of twentytwo
cases were valveless The
rest (e sixteen) had one
n this segment,

Scgment B No cases had a valve
between  the  internal
saphenous vemn ending
and the profunda ongin

Segment C Faght cases had four or

more valves

Twelve cases had three
valves

Three cases had two
valves.

One case had one valve,
Segment D Four cases had three or

more valves Fio. 37

Eight cases had (WO pDugram of the armpgement of

valves valves of the Femoral and Popfl.
ten) Veins,

Eleven cases bad one . . common femoral vein
valve. above the origln of the long saph
In one case, only two valves wese present ;um:d;lmmw&mﬂ? Lemo-
m the whole vemn from the mgwnal hgament long saphenous and the profunda
to the pophiteal fossa. The greatest number of Jfoior, G The femorl ven for
valves scen n the entire length was nine  the ngﬂn of the profunda vein and the
average number was five. All the tnbutanes 2" Ting, whero the veln goct
and particularly the muscular veins were pro- magms to reach !bearoputﬂl
fusely valved All the valves were arrangeg  fom» D The popliteal veln.
in such a way as to allow the flow of blood
mnta the deep ven and upwards (/ e., a centripetal stream) The most constant
valve was that below the pomnt where the profunda femons vein jomned the
femoral vein to become the common femoral vein The valve distribution 15
well seen 1n Figure 38 which 1s & photograph of a dissection The highest
femoral valve 13 placed at the pomnt where the profunda joins 1t, but the first
profunda valve 1s an inch or more down the vein  This position of the valve
explains the reason why 1n many descending or retrograde phlebograms the
dye tends to flow mnto and fill the profunda system if the highest femoral
valve 1 incompetent 1ts significance has been noted also by Boyd et al (1953)
49

4



THE PATHOLOGY AND SURGERY OF VLINS OF THE LOWER LiMp

The other sites where valves were constantly present were at the level
of the adductor canal and 1n the mid-femoral region.

Many of these valves were tested for competence by injecting saline
retrogradely down the vein All effectively prevented the retrograde flow and
were obviously sound

We were unable to correlate the number of valves with the age of the
patient 1n this small series, thus agreeing with the findings of Powell and
Lynn (1951) based on twenty-seven dissections.

Thus again the emphasts is on the variations of normal anatomy Accord-
ing to these results, any number from two up to nine valves may be regarded
as normal. Although complete absence of valves in the femoral and pophteal
vein was not found in these dissections, there is some venographic evidence
that rarely such cases occur (that is to say congenital absence of the valves
as opposed to post-thrombotic destruction) Even in these cases all the valves
1n the muscular veins and 1n the deep veins of the calf appear to be present
so that it 1s doubtful if even this congenital anomaly would lead to very
striking symptoms A knowledge of the variation of anatomy of these valves
is important in the interpretation of venographic appearances

The classic work done by Eger and Casper (1943) on the valves of the
external iliac and common femoral vein 1s illuminating, and reveals the
potentiality of internal saphenous varicosis 1n nearly 40 per cent of people.
These authors dissected out the valves of the eaternal iliac and common
femoral veins proximal to the sapheno-femoral junction in thirty-cight
cadavers Their results were as follows:—

1. No vein contained more than one valve; thus in all persons only one
barrier protects the internal saphenous vein from abdomino-thoracic
pressures.

2. Bilateral absence of valves 3 = 79 per cent

3 Unilateral absence of valves
(Rt 4, 104 per cent Lt. 7,

18-5 per cent) 11 = 289 per cent.
4 Total absence on one or both
sides 14 = 36'8 per cent

Rt ext iliac vein valveless but one valve in common

femoral vein
Lt ext ihac vein valveless but one valve in common

femoral vein
Rt femoral vein valveless but ext. iliac vein one valve 4 10-4 per cent.
2 = 52 per cent.

Lt. femoral vein valveless but ext. iliac vein one valve. 2 .
Recalling that the common iliac veins and inferior vena cava are valve-

less this study reveals that*—

21 = 552 per cent,

20 = 5206 per cent

i
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Fa. 38

D of Femoral and Poplitzal Velns to show Valvex.
Thkhlphclompholldmccﬂonoflbefemonlund teal velns
The

and was m:noved in toto a post
mon:m body chssected free, opened an oat a board
The valve wcmﬂllcdwﬂhnmﬂplugofcoﬂonmlmked[n
methy! bloe, to make them show up on a photogru
Note (1) The anastomosis of the profunda veln with the
vaun taking place by small branches at the level of the nd.ductor canmal
(This is a constant ing.) (2) The venac comitantes in both the femoral
and the popliteal reglons. (3) The situation of the first profunda valve.
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. 1. Normally the thoraco-abdominal pressures on the veins of the lower
Im}b are resisted by a single valve m the external 1liac or common femoral
veins

2 The valve 1n the external iliac or femoral vein 1s absent bilaterally in
7-9 per cent. and unilaterally in 28-9 per cent thus in these types (totalling
36 8 per cent) thoraco-abdominal pressures are exerted directly on the highest
valve of the internal saphenous vein with the possible ultimate dcvclop;ncnt

of varicosities
3 The deep veins of the lower

s LIGAMENT limbs 1n these 36 8 per cent of subjects
N FEMORAL are protected by the valves below the
) VALVE bifurcation of the common femoral
FEMORAL ARTERY veins 1nto the superficial and decp

FEMORAL femoral veins (profunda vens)
VEIN The valves of the superficial veins
SAPHENO- (Fig 39) —For practical purposes
Ei"l‘ggm- those of the long and short saphenous
vemns only are significant in varicosis
From our study of the lumens of
INTERNAL varicose saphenous trunks removed at
s fllgi:qENOUS operation we have divided the valves
- 777 SN E mto two types—major and ordinary.

FiGc 39 Major valves consist of strong

Valves i femoral and internal white cusps and firm thickened attach-

saphenous veins ments to the vein wall, with obvious

sinuses above them They are conspicuous to the naked eye on opeming the

vern and are usually at the end of the venous trunks We have occasionally

seen one in the middle of the internal saphenous vein below the point of

entry of the posterior arch and anterior veins of the leg. i ¢. at the level of
the knee.

Ordinary valves are delicate structures Their cusps arc almost trans-
parent; there 1s little or no change in the vein wall either mn consistency or
size of lumen where they are attached. They are not casily scen. but when
a trickle of water is run on them centrifugally, the cusps float outwards, the

water strcam eddies and they become visible

TUF VALVFS OF THE INTTRNAL SAPHTNOUS VrINS —These are varously
described by the anatomy books The consensus of opinion is that there are
onc or occasionally two major valves in the terminal 2-3 em. and thereafter
10 - 20 lesser or ordinary valves to the ankle (Quamn’s Anatomy, 1892) Gray's
Anatomy (1954) remarks that there are more i the leg than 1n the thigh
Whilst Beesley and Johnston (1939) state that there ure wix to eight valves
helow the knee  Our inspections of stripped varicose internal <aphenous veins
confirms the creased frequency below the knee
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In a personal communcation P Warren, FR CS., states that 10 s
studies of apparently normal internal saphenous vewns from the knee to the
grom the number of valves averaged 4 5 with a variation of three to seven

THE VALVES OF THE SHORT SAPHENOUS VEIN —The short saphenous
vein is rather more than half the length of the long saphenous trunk but
it 1s much more clossly valved It has a mojor valve at its terrmnation
(personal observation) and has six to twelve ordinary valves in 1ts trunk to
ankle (Quains Anatomy) Ths follows the general rule regarding the valves
of vens that the more peripheral the vessel is the more frequently is 1t
valved

The findings in varicose saphenous trunks will be touched on 1n Chapter
VIIT Our observations of the varicose long and short saphenous veins
removed at operation have shown the outstanding strength of their terminal
valve They are occamonally duplicated Further the valves in these defec
tive vens are fewer than the text-books state, especally in the internal
saphenous vein

PERFORATING OR COMMUNICATING VEINS

The perforating, or communicauing veins normally carry blood from the
superficial to the deep veins They are of paramount importance 1n connection
with vancose vemns and even more so with reference to ulcers of the lower
thid of the feg Therefore they ment special consideration. In health they are
50 valved that they only permit blood to flow 1n one direction, L.e from the
superficial to the deep veins.

DIRECT AND INDIRECT COMMUNICATING VEINS —Le Dentu (1867) ongin
ally described perforating veins as direct or indirect, Perforating veins are
direct when they pass straight from the superficial vemn to the main deep
veins or venat comites (fe the peroneal posterior tibial anteror tibial
popliteat or femoral) They are indirect when they pass from a superficial
vein to & muscular vein within one of the large muscie bellies of the calf or
thigh and thence a further vessel connects with the man deep vein, Accord
g to Gay (1868) perforating veins usually start from subcutaneous veins of
secondary size fe  tributaries of the saphenous trunks, and not from the
main vessels This statement 15 1 accord with our own experience.
Whist the indirect perforaring veins are small and numerous frregularly
distributed throughout the muscular part of the limb the direct communicat
ing veins are few fairlv large in size and relatn ely constant in their ang
fomical position
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THE CHIET DIRECT PERTORATING VEINS —The chief direct perforating
veins are really the ends of the internal and external saphenous vemns Their
tcrmma]_ portions sometimes referred to as “ crooks,” are best considered as
perforating or communicating vessels between the superficial and deep
systems which during the course of development have assumed importance mn
the normal superficial venous return from the leg.

Fic 40

Normal femoral vein show-

ing communicating vcin at

level of lower third of thigh
Fic 41

Venogram showing the same

communicating vein as n

IlMNgure 40 when 1ts vabes
hecame incompetent

They are. however. only part of a serics of dircet perforating vemns, in-
competence in any of which, by allowing a flow from the deep to the super-
ficial veins will produce 1ts special deleterious effect on  the adjacent
superficial circulation and tissues

Each perforating vein above the ankle 15 valved at its union with ats decp
vem and alvo close to its origin before 1t perforates the deep fascia,

PFRIONRATING VFINS IN RITATION TO THI INTIRNAL SATHENOUS SySTIM,
In the thieh —In the thigh there 15 a constant rather long perforating
vem which begins i the internal saphenous vcin oF mare usually one of s
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es about the muddle to lower third of the thigh and ends 1n the
n;glwmﬂ of femoral vein below the decp femoral valve in Hunter s Canal.
This 18 shown 1n Figure 40 which 15 the normal size and position of the vein
Figure 41 shows what may occur when the valves 1n this perforating vein
become incompetent. This vein is occasionally duplicated

Fa 42 Fia. 43

Fus. 42—The long sapkexous vewn and the miernal

mu.glt perforating veins
1 The connection with the short saphenous vein,
2. A tribul from the anterfor surface of the leg.
3 The posterfor arch tnbutary which also links the three

internal ankle perforating veins.
4 The Intermal saphenous vein,
5 A constant direct communicating vein
Fio. 43—The usnal arrangemsnt of the exiernal ankle
perforating ‘There is usually
perforatmg vein (2) tn the poution thown 4 to 7 inches
above the tip of cxternal malleolus st the outer border
of the tendo-Achillis. It usally connects with the
external saphenous vein (1)

In the leg-—Just below knee Jevel a ven usually runs close to the
postetior border of the tibia from the internal saphenous or 1ts large tributary
{postertor arch) to the posterior tibal veins. This 1s fairly constant and 1s
shown in Figure 42(5)

In the lower half of the leg there are direct perforating veins of great
clinical significance These are known as the internal and external ankle
perforating veins (Figs 42 46)

The internal ankle perforating veins —These thres veins collect the
venous dramnage of the lower and 1nner third of the leg: they penetrate the
deep fascia and empty directly into the lower part of the posterior tibial
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venae comites They are short and distinctive vessels, and there 1s some vare-
ation n their relative size from case to case.

Haemenat on Dees
Fasensy

Supecficial Postericr
Arch Ven

Upper Perforating Ye.

Superficnl Venous At
connecting Perforsto

Middle Perforsting Ve

Post Tobial Arteey and
Venal Comites

Haemosat on Deep
Fasens

)

Ne 44
Photagraph of the dissection of an amputated leg, prepared
by 1njecting black ncoprenc mto the vemns showing the detuled
anatomy of the upper two ankle perforating veins on the
tnner side of the lower leg  The allustration shows the inner
aspeet of the lower leg dissected from betund  The upper and
mrddle perforating vens are shown labelled  The fine venous
arches connecting the perforators in the subculancous nhissic
AL seen
The dotted squnre represents the *ddose up view.” Hipure 45

T he upper one of the three 1s the most constant i its situation at about
the punction of the lower and auddle thirds of the leg at the bony murpin of
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the ubia (Figs 44 46) It constantly communicates with the long saphenous
vein by a small tributary ven but seldom directly Occasionally 1t connects

Fa. 45

forceps are holding up the decp fascin,

perforating it to enter the panc];‘lcr dbnl‘nvir:]: c‘:lr.;llcl:.m

notice particularly how the vein from soleus joins In at the same
t. This amngement is alto evident the upper per

orator (Flg. 46) The smll perforating artery I3 well seen.

nainly with the long saphenous vein a
nd merely gives a small trib t
he venous arch connecting 1t with the other two perforating veins (l‘-ilt;q;ﬂo
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venae comtes They are short and distinctive vessels, and there 1s some vari-
ation n their relative size from case to case

Haemastat on Deep
Fascia

Superficial Posterior
Arch Yein

ﬁ "

Uppcr Perforating Yein

)1\.

Superficial Venous Arch
conncecting Perforatony

_1 .
freaS™s

¢

Middle Perforating Ve

Post Tibial Artery and
Yena! Comites

Haemostat on Deep
Fastia

Fic 44

Photograph of the dissection of an amputated leg prepared
by tngecting black neoprene into the veins showing the detatled
anatomy of the upper two ankle perforating veins on the
inner side of the lower leg  The illustration shows the inner
aspect of the lower leg dissected from behind The upper and
middle perforating vemns are shown labelled The fine venous
arches connecting the perforators in the subcutancous tissuc
are seen
The dotted square represents the * close up view,” Figure 45

The upper one of the three is the most constant in 1ts situation at about
the junction of the lower and middle thirds of the leg at the bony margin of
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the tibig (Figs 44 46) Tt consfantly commumicaics with the long saphenous
vern by a small tibutary vewn, but seldom directly Occasionally 1t connects

Lso evident
oror (Fig. 46) The srm)) perforaiing Jafyhlnumgfa

manly wath the long saphenous vein end m
erely gives a small tributa
the venous arch connecting it with the other two perforating verns (Il:’ig.r’;'lt;j
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Superficial Posterior
Arch Yein

Deep Fasena

Post Tibial venae
Comites,

Ve from Soleus
entering Post
Tibal Veins

Upper Perforator,
perforating Fascia to jon
Post Tibial Yeins

Superficial Tributary
going to short saphenous
v

Fic 46

Photograph of the further dissection of the same amputated

leg, showing the detailed anatomy of the upper ankle perforating

vein on the wnner side of the lower leg, dissccted to show 1ts

entry through the deep fascia into the posterior tibial venie
comites
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The middle perforator 1s fairly constant in position usually about four
fingers breadth above the tip of the mternal malleolus and § inch to 1 inch
posterior to the bony margin of the tibia

The lowest perforator 15
just behind and below the
internal malleolus situated over
the surface marking of the
postertor tibial artery and venae
comites and it 1s usually small in =smal Saphsscnr ¥ —
companson with the other two

There appears to be some
reciprocity 1n mze between the
mddle and upper of these veins
Thus when the upper is large and
well developed the middle tends
to be small and vice versa (this
15 illustrated in Figures 47 and 48
In one of the dissections the upper
perforating vein was much the
larger of the two)

It can thus be appreciated Fia. 47
that in the erect position the Y'Tion in llﬁikmlumy 'ﬁ the upper Internal
essential venous drainage of what s e
1s known clhcally as the  ulcer bearing area 15 taken directly into the deep
velns and not into the saphenous system On the other hand the effects of

Postarior
Arch Vein

Fm. 48
Variatioms in the anatomy of the u,
fonpu:: (large) and middle (small) ankle pet

venous incompetence 1n the great or small saphenous

reach this area via their connections with the \'exl:ous nrchzs]tlcnnlzngl tl;mr:a el
forating veins (Figs. 42 43) It 1s 1nto these thin-walled venous arches g:i
the perforntors that numerous small delicate vessels empty blood from th
subcutaneous tissues of the ankle region. ‘
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The relation of the internal ankle perforating veins to the venous dramn-
age of the soleus —In this connection an interesting and important anatomical
pont must be described A study should be made of Figures 44 - 46, which are
photographs of detailed dissections of the upper and middle perforating veins
on the mner side of the leg These perforating veins enter the posterior tibial
venae comites at the point where one of the large veins draining the solcus
muscle also jomns At this place too there 1s usually a large cross communica-
tion between the two venae comites causing a venous pool here In fact,
there is here a direct anatomical pathway for a thrombus spreading down the
muscular veins from the soleus muscle to enter not only the posterior tibial
veins, but also the perforating veins The orgamsation and recanalisation of
such a thrombus will involve destruction of the valves of the obstructed
vessels 1ncluding those of the mcompetent perforating vein 1n this situation.
This actual occurrence 1n the acute state (i e, spread of thrombus) has been
seen by one of us at a post mortem and we behieve that this 15 probably the
mechanism whereby the valves of the upper two perforating veins are
destroyed The third and lowest perforating vein behind the malleolus has
no such arrangement It 1s not 1n connection with any muscle, and 1s simply
a direct small size tributary of the posterior tibial venae comites Thus. there
1s no similar mechanism for the destruction of 1ts valve This 1s 1n accordance
with our findings at operation. This third, lowest vein 1s usually small and
we have seldom found 1t demonstrably mcompetent; it probably plays little
essential part in the aetiology of the ulcer syndrome.

This anatomical arrangement of the upper. and middle internal ankle
perforators was noted and commented upon by Gay (1868) He made the
remark that at these points there appeared to be an alternative venous path-
way direct from the soleus muscle to the superficial vemn, which could be

uscd if the deep veins were blocked

Direct perforating vens related to the short saphenous system —There 1s
one large constant external perforating vein whose origin has alrcady been
referred to (pp. 40 and 42 and Fig 43) in the position shown (The common
arrangement 1s shown 1n Figure 43) This vein joins the small saphenous vein
or a tributary of 1t, after a characteristic looped course round the ﬁb}lla at th.c
junction of the lower and middle third of the caif on the lateral side This
vein 1s called the lateral, or external ankle perforating vesn (Fig 49); 1t 1s a
dircct perforating vein  As 1t penetrates the deep fascia 1t receives a tributary
from the lower part of the soleus muscle and then winds round the ﬁbgla to
join the peroneal vein  This vessel therefore, 1s sigmficant from the point of
view of ulceration of the lower third of the leg, as its valves can be destroyed
by a thrombus spreading along 1t from the vein from the soleus muscle

More rarcly there may be an exactly similar but much smaller perforator
about two inches above this onc (Fig 43)
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Direct perforating veins on the anterior aspect of the leg —About
the middle of the leg there 1s a perforating vein which anses in the anterior
vein of the leg (a tributary of the long saphenous ven) (Fig. 30) It perforates
the deep fascia and pursues a long oblique course upwards to end 1n the
anterior tibial venae comites It 1s not usually of great size nor of clinical
significance

Fu. 49
Dissection of the External Ankle Perforating Veln,
Photographs of the dissection of the postenior aspect of an amputated
Jeg. where
bccnoﬂ‘}ccxcd with black ncoptlbe:c. This shows the anatomy ofpll‘:cuml.l :pl'ltnoulwv{e':lt‘n:

external ank]
A. Gencral view of dissection ankle perforating vein

Note the anomaly of the upper part of the extermal sa passes

8 }OI:Q}?C internal saphenous veg,fnm veln { intermally to

Closeup of the wrea of the extermal ankle perfomtor with the soleus dlssected up and

E&mﬂvﬂnhmwmwmﬂ !nmn,wbcnhhnmedh(elyreoe?vun
rlbuurg 80 ore winding deeply round the fni aspect

bula to join the peronesl veln (not vglble)_ et of the

The lower ends of the antenor tibal and

peroneal veins commu
with each other freely through the interosscous membrane just nbov:‘cta;:
anlle forming here @& small venous plexus The vens from the anterior
aspect of the ankle and upper part of the dorsum of the foot and the dorsalis

61



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWELR LiMp

pedis vemns drain 1nto this plexus (This 1s the route whereby an injection of
diodone made into a vein of the dorsum of the foot reaches and outlines the
peroneal and antertor tibial veins )

The indirect perforating veins —There are numerous very small in-
constant indirect perforating veins dotted over the bellies of the soleus and
gastrocnemius muscles They are small, variable, and inconstant differing 1n
these respects from the direct perforating veins, they are so tiny that they are
incapable of significant dilatation Moreover, in the lower third of the leg
they are practically absent, occurring only over the great muscle bellhies The
most constant of them are two which perforate the middle of each belly of the
gastrocnemius muscle (Figs 42- 43),

The perforating veins of the foot between the superficial and deep
systems are very numerous indeed (Fig 50)

Fic 50

Dissection of the foot showing the numerous sites of the perforauing
veins Each perforating vein 1s marked by a paper marher
(By courtesyof D A W Edwards)

THE ARTERIAL SUPPLY OF THE SKIN AND SUBCUTANEOUS
TISSUES OF THE LEG AND FOOT

Figure 51 shows an X-ray of the skin and subcutancous tissues of the
lower half of the leg. ankle region and heel which was removed from an
amputated imb after the arteral system had been njected with a bismuth
suspension (D A W. Edwards) It will be seen that the skin supply down as
far as the ankle anises from small perforating arteries, which rapidly break
up into a tree-lihe distribution of arterioles  Each perforating artery 1s morce
or less directly responsible for a small area of shin but at the periphery of
this area the artersoles anastomose freely with those of the neighbouring shin

Many of these small perforating arterics accompany the perforating veins.
and in Figure 25c quite a large perforating artery can be seen accompanying
the muddle perforating vein although 1t 15 not closely applied to it.
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differs in bemng
The artenial supply of the skin of the foot, however

more profuse and coming from larger vessels The heel particularly 18 seen
to have a good artenal supply of many larger vessels ansing more directly

Fra. 51
The mrterial supply of the nicer bearing aren (UB.A)
This s the X ray of the skin, subcutaneous tissue and
deep fascis of the lower third of the leg, which was

dissccted off In one plece and laid flat, The vessels had
been Injected

the vezscls compared with those of ]
noticeable

7
i
g
g

from the posterior tibial artery Figure 51 brings ount the difference between
the profuse artenial supply of the foot and the sole in contrast to the sparse
and poor blood supply of the skin of the ankle region (/ e., the ulcer-beaning
grea=U B A 1in Fig §1)

A study of these pictures 1s of interest 1n understanding the problems
of vemous ulceraion The small mze and paucity of arteries supply
tng the skan of the lower third of the leg, particularly in the area where
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ulceration occurs. 1s striking It is obvious that if there were a local rise in
venous pressure (such as might occur in the vicinity of a large incompetent
perforating vein) the effect on the local circulation would be worse than in a
region with a larger arterial supply. The circulation to the heel and foot 1s
so copious and carried by such large vessels that 1t is more difficult to 1magine
that ulceration would happen here Clinical experience bears this out.

One further important practical point emerges It is apparent that when
operating on the lower third of the leg and undercutting a large area of skin
in the subcutaneous plane, many of these perforating arteries would be
divided and an area of skin easily made 1schaemic The only collateral arterial
circulation would be by the anastomosis of small arterioles from neighbour-
ing areas of skin whose perforating arteries had remained intact Thus to
minimise skin necrosis undercutting must be avoirded
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CHAFPTER IV

THE PHYSIOLOGY OF VEINS

(WITH SPECIAL REFERENCE TO THE VENOUS RETURN
FROM THE LOWER LIMB)

by
CHARLES I MurpHIE FR.CS (ENGLAND)

ESPITE the empincal use of blooddetting by the ancients and 1ts con-

tinuance into modern times the fundamental observations of Harvey

i the seventeenth century leading to the concept of a systemuc circula
tion marked the beginning of our present knowledge of venous physiology
The function of the vewns 1s to return blood to the heart, and this venous
return must be maintained in all the varying activitles in which man may
participate

Before considering this primary function 1t 1s profitable to recall briefly
that the veins are thin-walled vessels essentially similar 1n structure to arteries
and which, like them react to nervous, mechanical thermal chemucal and
possibly endocrine strmuls.

Nervous effects may be local or central in ongin thus, veno-constriction
may result from the stimulation of the peripheral end of a sectioned nerve or
from perfusion of the medullary centres with a flud of raised carbon dioxide
tension  Again, the venous calibre may be affected through carotid or aortic
sinus reflexes  There 1s in fact a venous tone

The effect of mechanical stimulation 1s commonly observed notably the
reflex dilatation on lightly tapping a vein before venepuncture while every
house surgeon will have seen the contraction of the saphenous vein at the
ankle on cutting down for an intravenous infusion He will have noted, too
the dilatation of the same vein on the application of heat to the leg

No long catalogue of the effects of chemical stumult 1s required the
constniction with adrenaline, and the dilatation with papaverine, procamne,
and wath 2 fluid of raised hydrogen 10n concentration 1s well known

Little is known of endocrine factors, though that they may operate 1s
tuggested by the “varicose” tendency during pregnancy the increased
prominence of varicose veins during menstruation and in the occasional
vanices appearing with the menopause (McPhecters and Anderson, 1946)

The heart and the vencus return.—The blood flow 1n any organ vanes
within wide limits depending upon 1its activity and metabohc requirements
effect of such vanation 1s dimimished somewhat as far as the work of the
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heart 1s concerned by the deflection of blood from one organ to another, for
cxample, during exercise, from the splanchnic area to the muscles. After a
meal the reverse occurs Nevertheless, if the cardiac output is to be main-
tained the healthy heart must be able to deal with such variations mn the
volume of venous return. Indeed, in severe muscular exercise the cardiac out-
put is increased to seven or eight times its resting volume (Hill, 1926) 1In
pathological conditions, however, the damaged myocardium may be unable to
deal with a greatly increased venous return. and the raised jugular pressure and
venous engorgement are a reflec-
tion of congestive heart falure
Such a state may be precipitated
by recumbency or by clevation of
the legs, which will increase an
already high auricular pressure
\ ;/ Conversely. sitting with the feet

<’./k\ \ down will be the physiological
equivalent of a venescction (Brig-

den, Howarth and Sharpey-
Schafer, 1950). Further, mn the
healthy heart, increase in venous
return 1s nearly always associated

with a rise both in pulse rate (the
RELAXED FiG 52 CONTRACTED Bambridge reflex) and in stroke

Lficet of muscular contraction volume

Factors upon which the venous return depends

(1) MuscuLAR EXERCISE —As stated above. the cardiac output 1s
greatest during muscular exercise. Harvey was aware of this and reahsed
further that the muscular contractions must be rhythmical If they were
“{onic ”' or “ static.” no increase 1 output, heart rate or venous return could
be demonstrated With normal alternating contraction and rclaxation of
muscle there is arteriolar vasodilatation and increased blood flow. With each
muscle contraction, the mtramuscular and, to a certain extent, intermuscular
veins are compressed and blood tends to be driven out proximally, distal ﬂoE\'
being prevented by closure of the valves, so that the resultant strecam s
centripetal (Fig 52)  With muscular relaxation inflow takes place by virtuc
of the “ vis a tergo ™ and the process repeats itself  This has been confirmed
experimentally and by direct observation in the frog (Jager. 1936) To a
Jesser extent, the same occurs in “ postural * tone, the final result of the
alternate contraction and relaxation of groups of muscle fibres, Indeed, the
principle is of such importance in controlling quantitatively the venous
return that it 1s now frequently referred to as * the perspheral venous heart
In short. during muscular exercise the venous return and cardiac oulput arc
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increased to an extent depending upon the muscles 1nvolved and the pature
of the exercise

(2) THB EFFECTS OF RESPIRATION —From the carliest times the effect of
respiration upon the superficial vemns has been observed Valsalva 1s stated
to have seen the jugular vein of a dog distend with expiration and collapse
with insprration end the same cffect 15 commonly observed 1n the axillary
vein duning the operation for radical mastectomy With inspiration there 1s a
potential negative intrathoracic pressure (caused by the combination of an
mncrease 1n thoracic volume and the elasticity of the lung) and this negative
pressure tends to draw blood 1nto both the supenor and inferior venae cavae
(Fig 53) Once agamn, as with muscular contractions 1nspiration and expira
tion must alternate and if for example there 15 forced exprration against

THORACK 1l DIAPHRAGM
CAGE —,

"F]: HJ((Q

Fra. 53
Effect of respiration on venous return.

pressure of some seconds duration (the Valsalva manoeuvre) the venous
return is obstructed and the cardiac output and pulse pressure are dimmshed
(Sharpey-Schafer 1955)

Furthermore, with the descent of the diaphragm on nspiration 1t 1s
belicved that there 15 a rise of intra-ebdominal pressure which mot only
empties the splanchnic vemns but also tends to compress the vena cava and
thac veins In this way if the femoral valves at the level of Pouparts
ligament are competent blood 1s drawn into the thoracic cavity Expen
mentally however there is no constant finding with regard to intra-abdomnal
pressure changes with resprration as these depend largely on the postural
actvity of the abdomunal musculature including the muscles of the pelvic
floor On the whole however 1t 1s probable that there 1s a shight rise on
expiration and fall on mspiration In man the fluctuation 1s of the order of
4 8 cm water in pure abdomminal or deep thoracic breathing (Mettlenleiter
1924) Even though there may be a rise of pressure 1n nspiration 1t 18 by no
means certain that there is an increase in venous return  Ledderhose 1n 1906
showed that i a recumbent patient with varices the vanicose veins distended
with mspiration and dimimshed on expiration ‘The same was found in a
patent with a normal though dilated saphenous vein with competent valves
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Further the dilatation was greatest on coughing. Thus it must be concluded
that the femoral valves do not close 1n the conditions of the above experiment
and that the blood flow is slowed by inspiration Such has been proved with
greater accuracy in the experimental ammal by cine-radiography (Frankhin
and Janker, 1936).

In short, any rise of abdominal pressure will momentarily tend to hinder
the blood flow from the lower himb and the reverse will facilitate 1t. In
normal respiration these two will balance and . . . . “ variations in venous
return unless they are temporary 1n character can only be produced by varna-
tions in the peripheral in-flow, and there 1s no ewidence that this last 1s
seriously affected by the respiratory movements ” (Franklin, 1937)

(3) ARTERIO-VENOUS SHUNTS —Another factor may be of importance.
It is known that within certain organs arteriolar blood may be shunted
directly into venous channels without having passed through the intervening
capillaries It 1s claimed that this may obtain 1n the leg, and Piulachs and
Vidal-Barraquer (1953) have postulated that, when present to a marked degree,
varicose veins result They base their hypothesis on their finding that the
criteria of the rare cases of haemangiectatic hypertrophy of a limb (Parkes
Weber) or “congenital ” varicose veins, in which small arterio-venous con-
nections are present, are satisfied Their work is impressive, but as yet un-
confirmed.

Venous pressures and hydrostatic effects,—The measurement of venous
pressures has always presented a problem to the physiologist Indirect

methods 1n which the pressure required to obliterate a vein by means of a
cuff is recorded, arc incaact.
though climcaily the simple
tests of Sir Thomas Lewis and
of Gaertner arc in cvery-day
use The former measurcs the
height of external jugular
venous distension above the
suprasternal notch or * heart
Fic 54 Ievel ” in the erect man and 1
Efficet of lymg and siung upon the * heart fevel,”  MOSE qommon]}' 0‘_350"‘":‘] mn
the es<entinl point of reference 1n the measurement  congestive heart failure  The
of venous pressure (affer Bureh) latter test determines the level.
again relative to the heart. at which a distended vemn of the dorsum of the
hand collapses

Direct methods are difficult to perform by virtue of the narrow cahibre of
the smaller vessels and resultant effects of fricion  In the larger vessels, how-
cver. such mensurements are possible and 1t is only n this way that an
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accurate recording of venous pressures can be obtained. All methods are
based upon that of Montz and Von Tabora (1910) 1n which the vemn under
study 15 punctured by a needle connected with tubing, preferably polythene,
to a glass rescrvorr containing 1sotonic sodium chlonde The position 1s found
when the meniscus comes to a standstill and the level above the  heart level ”
represents the pressure within the vein This method has been much
claborated by Burch (1950) and an accurate phlebomanometer constructed
(Fig. 54)

His findings have confirmed those of Landis (1934) and the normat
pressure gradient of a man lying at rest 1s shown below

Artery 130 cm water
Artenole 70 cm water
Capillary 40 cm. water
Venous capillary 25 cm water
Venule 20 cm water

Medium-sized vein (average) 10 cm water

The venous capillary pressure however vanes greatly depending upon
the activity of the part under
mvestigation.  Arteriolar dilata
tion, as with muscular exercise
or the local application of heat, 10 cus. il circuLaTioN TO
raises the capillary pressure and WATER UPPER PART OF BODY
blood flow whilst the apphication
of cold lowers both Thus the
“ visatergo depends  largely {GRAVITY) -
upon the activity of the part 1
under consideration

The pressures set out above
were  found wath  hydrostetic 120 cM8 CIRCULATION TO
fﬂ.l.‘tors cxcluded. It 15 ﬂ]mfm WATER LOWER PART OF BODY
pecessary to examune the effects
of gravity upon the amimal, and
m particular of the erect posture

GRAYITY AND THE VENOUS RETURN

HYDROSTATIC HEART LEVEL
PRESSURE

1 man (Fig 55)

Both the arterial and venous U
Systems may be regarded as a
vettical  system  of tubes (HIlI Fia 55

g:?e;rgalmn:an standing crect Represeotation of hydrostatle peessuro jn maa
ertal pressure will

be greater than the brachial pressure by an amount depending upon the
difference 1n height of the two vessels As the capillaries are distensible and
permenble other things being equal there will be a tendency for blood to
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collect in the more dependent parts, such as the legs and splanchnic area
Compensatory mechamsms thercfore come into play and these vary
in different animals In some they are non-eaxistent and the animal
held with head crect may rapidly die from cerebral anaema Normally. how-
ever, the distribution of blood 1s under central vasomotor control while venous
tone and the postural contraction of the leg muscles will ensure an adequate
venous return In man there 1s a great variation in such postural compensa-
tion largely depending upon habits and general health It 1s known that in a
healthy individual 500 ml of blood may be diverted to the legs after an hour’s
standing and that the volume of the lower imb may increase by 3 6 per cent
under these conditions. Such an increase can be reduced rapidly in the normal
subject by lying down or walking In patients long recumbent. these hydro-
static effects are even more marked and the rate of recovery less rapid (Atzler
and Herbst, 1923)

Again, 1n the healthy individual moving from the lying to the standing
position there 1s little change. erther 1n brachial pressure or in heart rate, and
a drop in pressure associated with a rise in pulse rate, together with a feel-
mg of faintness indicates a diminished power of compensation Such may be
seen not only in cases of heart failure, but 1n patients after long rccumbency

Effects of muscular exercise on venous pressures.—It 15 now necessary
to return to the effects of muscular exercise on venous pressure  Carrier and
Rehberg (1923) showed that the venous pressure 1n the superfictal veins of the
dependent leg could be reduced by muscular contraction Recently Walker
and Longland (1950) have confirmed this by cannulating a dorsal vein of the
foot with polythene tubing connected to a simple manometric system and
have recorded the pressures 1n various positions A typically normal finding
1s given below *—

(1) Lying 20 mm. Hg

(2) Standmg . 90 mm Hg
(depending on height of right auricie on
heart level from the foot )

(3) Marking time 30 mm. Hg.

A fwmlure of the pressure to fall with exercise was considered to indicate
an incfficient venous return  If no varices were visible. such mcompctcpcc
wits probably situated 1n the decp vens. Pressures were taken m 2 stmilar
manner 1 otherwise healthy patients with superficial varices only. On marh-
me ume there was a drop of venous pressure, on an average to 40 - 50
mm /fHg .

Agmin, Pollack and co-workers (1949) with the more scnaifive strinit-
pauge manometer have taken pressures in the internal saphenous vein at the

70



THE PHYSIOLOGY OF YEINS

ankle m patients both standing and walking on a treadmull at 17 mph
Thesr results are tabulated below —

Time taken to regam
Type of patient Decrease of pressure | “standing” pressnrs
on walkmg on cessation of walk
ing
i
Normal. 64 mm Hg. 31 secs.
Vancote veins, 37 mm. Hg. 28 secs.
(0 sy venous 1
venous 11 mm. Hg sec,
boms,

In this way the effect both of varices and deep venous thrombosis upon
the venous cfficiency of the hmb can be measured, and the vast importance
of the action of the venous valves 1n comunction with muscular contraction
in the maintenance of an adequate venous return s demonstrated. It was
long believed that these valves were primarily an  antigravity mechamsm
though they occurred 1n parts of the body where such effect was reversed.

In a recent comparative study Williams (1954) has shown that the valves
are most plentiful where the musculature is greatest and are quite independent
of posture Nevertheless in the human being venous valves are most numer
ous In the deep veins of the lower Iimb and upon therr mtegrity the venous
return largely depends A recent venous thrombosis will present an obvious
obstruction and 1f 1t occurs 1n the decp veins, blood may well be temporarily
directed to the superficial system On resolution of the clot, the delicate
valves not only in the deep veins but also in the communicating vessels may
be made permanently defective In this case the full desp venous pressure
will be transferred to the unsupported superficial vessels with the probable
lormation of varices Further increased capillary pressure will result and
Bive tise to oedema, which only recumbency or the application of external
Pressure can control  As can be seen 1n the above table muscular contraction
15 only partially successful 1n eiding the venous return from the superficial
veins when the deep veins are defective.

At the same time it must be realised that muscular contraction per se
Gantot effect a venous return. It 15 necessary that there should be an adequate

Vis atergo or pressure at which blood 1s fed into the venous system This
latter probably unaffected by gravity as hydrostatic cffects on the venous and
artenal side are balanced depends upon the actvity of the part 1m question
the degree of capillary dilatation or the number of arterio-venous shunts.

Presyures In varlcose veins.—In the absence or failure of the anatomically
vanable valves 1n the femoral vein 1t can be seen that both the hydrostatic
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and intra-abdominal pressure will be transferred to the deep veins of the leg
Further, if the valves in the communicating veins are faulty there will be
similar changes n the superficial veins

Delbet (1906) found the apparently enormous pressure of 200 mm. He
in the prouimal end of a divided internal saphenous vein in a patient who was
straimng  W. Turner Warwick (1931) made observations upon recial
pressures, which accurately reflect intra-abdominal pressures, during various
activities, and his results are shown below —

Rest —Resting rectal pressure 1s 20 mm Hg.

Breathing—With ordimnary inspiration this reaches about 30 mm. Hg ;
with deep inspiration the pressure reaches 100 mm Hg. With violent cough-
ing the pressure peak reaches 200 mm Hg or more During violent
paroxysmal coughing the pressure is sustained at 185 to 190 mm Hg.

Defaecation—With hard straining, as in defaccation, the pressure
reaches 100 to 130 mm. Hg

Work.—On Ihifting against weight, the pressure reaches 100 to 130 mm.
H
. Some of these readings are of the same magnitude as that obtained
by Delbet, and if 1t 1s assumed that the femoral valve 1s absent, the accuracy
of his observation need not be questioned Even if the femoral valve is
competent, blood from the femoral segment must at times be returned from
the limb in the presence of these high abdominal pressures, and thus the
results recorded by Delbet would not be impossible for the femoral scgment.
and therefore for an unprotected saphenous system ”

Venous flow in the lower limb.—Hitherto. the term “ venous flow ™ has
been used rather loosely in the sense of total volume flow and this has been
taken to vary inversely with the venous pressure. Volume flow may also be
taken as a component of linear venous velocity, and the recent mtrocfucnon
of radio-isotopes has cnabled study upon this aspect of venous physxolog_:y.
Payling Wright and Osborn (1952) using radio-active sodim have studicd
the effects of posture and simple movements under standard condmone.upon
the rate of flow from the ankle to the grom. Regarding the rate of flow in the
horizontal position of the leg as normal, they found that t.hc rate was halved
when the subject stood and doubled when the leg was raised to an angle of
10° above the horizontal, or when the foot was vigorously dorsi—and plantar-
flexed Previous studies of the speed of flow n pregnancy showed cor:s}nnl
slowing, which rapidly returned to normal in the puerperium (Payhng Wright
et al., 1949, 1950), The importance and application of these findings 1n the
udy of venous thrombosis and varicosis is obvious. .

Stanton and others (1949 have studicd the effects of local compression
on the venous velocity, Using * pressurised suits ™ they f-hm\cd.t'hnt ‘th‘c
appheation of a pressurc of 20 to 35 mm Hg. to the lower extremitics gave
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an increase 1n venous velocity measured by fluoroscopy radiography or foot
to-tongue arculation time, Further there was no alteration in the distribu
tion of the contrast medium (diodrast) between the superficial and deep veins
They drew the conclusion that this increased velocity was due to a duminu
tion In the total cross-section area of the venous bed. It may well form the
basis of the rationale of treating the vancose or post-phlebitic ulcer the
results of a poor venous return, by the application of support in the form of
extensible pressure bandages or elastic stockings treatment—Ilet 1t be added,
advocated by Galen and in common practice m England 1n the fourtecnth
century!

As far as the actual venous pathways are concerned, W Turner Warwick
in some classical expenments showed that in the normal young adult free
from varicose veins blood 1n the superficial system continued to flow 1n that
system or reached the deep veins through the communicating vessels There
was however no flow from the deep to the superficial vems provided the
valves 1n the communicating veins were competent, and indeed on retrograde
jection 1nto a deep vein the vein would burst before the valves gave way
His anatormcal findings have stood the test of time and have been confirmed
by phlebography 1n the Living person.

No direct companson however 1n either venous velocity of volume flow
between the deep and superficial vessels of the lower mb has been made.
Technically by any method this 1s difficult and uncertain For the moment
it 1s tacitly assumed that the normal saphenous flow 13 approximately 10 to
20 per cent. of that 1n the femoral vein (Franklm 1937) and 1t 15 probable
that this percentage remains constant both during exercise and at rest.

Indeed that the saphenous systems are physiologically unimportant 1s
shown by the fact that they may be obliterated almost with impumty It 15
only when a massive deep thrombosis occurs thet blood 1s temporarily and
sometimes permanently deflected to the superficial system with resultant
swelling, possibly varicosities and later ulceration
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Incompetence of the nternal
saphenous vern with fair skin
condition at the ankle
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Internal saphenous incompetence
with skin changes at the anlic
unsightliness and loss of hur
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pletely controlled by a tourm-
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CHAPTER V
THE SYMPTOMS OF VARICOSE VEINS

ARICOSE veins are prone to appear spontaneously throughout hfe,

cven to the age of seventy but especially from adolescence onwards

Women are more conscious of thelr vancose veins at menstruation
and duning pregnancy These are times of increased endocrine activaity which
suggests that hormones play a part in their activation,

To many varicose veins give no trouble they are but a disfigunng (Fig.
56) Other paticnts complain of varying degrees of discomfort, disability
itching, pain, swelling, skin changes, eczema or ulceration These are symptoms
and complications.

The explanation of the difference between patients with apparently the
same condition hes 1n the extent of the venous disorder for it may involve
only the saphenous veins or mclude the perforating and deep vems. With
the former there may be little superficial change beyond the presence of the
varices, with possibly attacks of phlebiis With deep venous incompetence
and failure of the valves of the perforating veins in the lower half of the
leg, patients complain not of the varicose veins but of unsightly skin changes
swelling, eczema ulceration pamn and impaired function

Some patients assert that their varncosities don t bother them although
they are often gross but when they have been treated usually for aesthetic
and precautionsry reasons they admit that their legs feel better One of
us recalls a man who sought operation because his large varicosites were an
anxiety to his wife he was emphatic that they were causing him no trouble,
After ligntion he reported that his legs were easier and lighter he could walk
better and farther and was no longer tired and reluctant to take excrcise
1 the everung (Fig. 58)

Some seek treatment because their varicose veins prevent them obtaining
in appointment 1n the navy army air foree, police or other service

Fear of the unsightliness, swelling eczema ulceration and ncapacity
that they have seen afflict their parents, relations or friends, frequently causes
patients to seck advice,

DISFIGUREMENT —Varicosities are an annoyance to theic owners and ta
others  Vamity plays some part here, but early treatment may be desirable
Variconties give many persons an infenor and asocial feehng, causing them
to be solitary preventing them from weanng summer clothes and from
participating 1n recreation including bathing

SEIN CHANGES —A hmb with vancose veins s subject to harmful and
disfigunng changes as their degree and extent increases with time
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The leg and foot are usually somewhat cyanosed on standine

Yellowish-brown discoloration is frequent over recently dcvclof);‘d \QrIces
and around those ingected with sclerosants It follows after su c;ﬁ c?
phlebitis. The friction of clothes over protruding veins causes . S

| TAY

Grow vancose veins due to ncompetence of the nternal and
oxternal saphenous vems (hefore and after operation)

Pigmentation appears in patches or in spots, especially above the internal
and external malleoh, ¢ ¢. in the vleer areit when 1t may encircle the part.

Scaliness (Fig. §9). cezema or uleeration are later developments

Aching und for pamn the legs ranging from shght to severe is posibly the
commonest complant, It is noted in several forme  Aching an the day or
w the evemng or both The discomfort mas be priching and pulhny in the
lower hmbs during exercire  Fatigue and undue trednows at meht are

commman



THE SYMPTOMS OF VARICOSE VEINS
Pain 1n the thigh from varncose veins seldom occurs although we have
seen a few nuthentic cases one patient said the thighs felt wooden

The lower imbs, especially the legs may be tender to touch One man
stated that lus entire limb was * uneasy ”

P, 59
Scaliness of the skin over varicose velns.

Varicosity of the internal saphenous vein, especially of the posterior arch
or anterior leg tributanies, gves discomfort such as aching, tightness and a
“heavy ” feeling 1n the ankle and front of the leg on prolonged standing and
towards the end of the day

Varnicosity of the short saphenous system causes pain and aching 1n the
calt which may also be felt 1 the heel and foot. Pigmentation cczema and
ulceration 1n the post malleolar grooves is fairly common.

The long saphenous vemn 1s accompanied by the saphenous nerve and
the short saphenous vein by the sural nerve. Any inflammatory changes
about these vessels as 1n phlebitis (spontancous or chemical from mnjections)
may give pain either continuonsly or in paroxysms of intense burning in the
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leg. heel, dorsum or sole of the foot If these nerves are injured durine the
injection or operation for varicose veins patients complain repeatedly of the
resulting impaired sensation

Incompetent ankle commumcating veins are a fertile source of pan and
tenderness below the knee They are associated with varying degrees of deep
venous incompetence, and varicose vemns  They cause carly tredness. sensa-
tions of weight and weakness in the foot and ankle on walking and standing
The dorsum of the foot is swollen and the retro-malleolar grooves are
obliterated, with loss of shapeliness of the ankle and leg. Discoloration, itch-
ing. eczema and ulceration follow in an incvitable and orderly sequence in
one to thirty years after the inception of the incompetence

Patients with varicose vemns who complain of bursting sensations and
pan 1n the calf frequently have had deep phicbitis Tt 15 always suspected
if 1n addition there are skin changes n the lower leg and ocdema of the ankle
and foot Venograms will confirm the diagnosis, for there may be no history
of decep phlebitis Myers and Cooley (1954) conclude from their study that
*in a certain number of cases definitc injury to the deep veins by thrombo-
phiebitis occurs without recognition.” We accept this opinton.

Hacmorrhage may be spontancous or follow a blow. It may be closed
or open * the former is due to a ruptured venule and causes an arca of black
cutancous staiming  Bleeding from a ruptured varicose vein may be torrential
and frightening to the uninformed who arc unaware that sustained direct
pressurc or raising the limb would stop it It may be the starting point of an
ulcer or cczema. Considering the size, number, and pressure in varicose veins,
haemorthage is rarc  In March, 1955, a patient was brought to one of our
hospitals fatally exsangwnated by hacmorrhage from a ruptured vemn in the
base of an ulcer

The function of the limb is noticcably affected, especially in those with
incompetent ankle perforating veins It becomes weak and readily fangued.
It may feel heavy: onc man said Ins leg was “ like dragging a load behind
me." Muscle spasm and cramps may be expericnced by day or by mght.
Bursting fechngs n the leg muscles and sensations of heat or of Fold OCLur,
The unsteadiness of patients with varicose vems and uleerated legs is apparent
during the climical examination  Walking up and downstairs, standing and
carrving is an effort or is limted,

Obesity.—This is someumes pronounced ; it results partly from the
inactivity imposed by the discomfort from the varices and their complicitions
and also from the prolonged periods of rest which are often' crronconly
advived far these persons  The lower limbs may become escessively fut wnd
oedemutous, so obscuring the varicose veins

Hair—A hmb with marhed varicose veins often Jones its h:nr: This 18
particulasly so i the pre-ulcerons, eczemous sages d“‘}“*“"’il}‘; in ulceru
o So conshint i this that we generalice and iy that a hairy Tep tv o halthy
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eg One patient after hus operation for varicose veins remarked with satis-
action that the leg was no longer *“ bald
Swelling —At the outset we would emphasise that swelling 15 not a

ymptom or sign caused by uncomplicated superficial vancose veins It 1s
ssentially a sign of deep venous thrombosis or post-thrombotic perforator

Fwo. 60
Ocdetna and ubceration of the legs after bilateral deep thrombosis.

;::lll:dmpﬂcncc (Fig. 60) but 1t 1s often present with vanicose veins and
o elxt conditions It varies according to the age of the patient, the duration
‘mcg: of the varices It 1s worse during menstruation and pregnancy
bukehou.;ec end of the day 1n warm weather and 1n hot places, eg. in a
then e or dknchen It is first located at the dorsum of the foot
extend ‘hunk behind the malleoli and later above the ankle, and may
and bt ¢ hnee. Comparative measurements around the ankle, mid-calf

ow the knee are illuminating and valuable for a record of progress
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Swelling 1s a frequent complamnt that may or may not be associated
with venous disorders Patients seek advice in the hope that such a cause 1s
present and 1s amenable to treatment

The causes of swelling of the legs are mamfold Sometimes they are single
and at others composite The explanation may be a local or a general one, or
a combination of the two It is not our purpose to include a dissertation on
this vast subject, but the following are Iikely to be seen 1n a leg clinic

1 Congemital, unilateral or bilateral, Milroy’s disease (Fig 61) and

lymphoedema praecox

2 Congenital arterio-venous fistula

3 Post-traumatic swelling as after a wound, fracture, burn, or poisoned

bite Swelling after trauma 1s prone
- to be a composite condition with
changes 1in the bones, soft tissues,
veins (thrombo-phlebitis, deep and
superficial) and lymphatics

4 Post - infectional states 1n
the skin, fat, fascia, muscles and
joints These are linked up with
the previous group where 1nfection
1s frequent Again, the changes are
in the tissues, vemns and lymphatics
to varying extents

5 Deep venous thrombosis or
its sequelae of defective deep and
communicating veins

6 Legs grossly ulcerated from
venous disorders (Fig 62)

7 The various mantfestations
of erythrocyanoid affections of the
legs (Fig 63)

8 Lymphatic disease obliter-
ative lymphangitis, or obstruction
to the lymphatic drainage

9 Constitutronal diseases. such

Fic 61 as cardiac, blood. respiratory. renal
Left Milroy's discase ard nutritional conditions.

10 Postural (prolonged sitting positton), due to heart and joint discase
11 Mechanical pressure on the abdominal veins as by a prcgnant uterus.
a huge abdominal tumour, an impacted swelling in the pelvis or abdominul

carcinomatosis ’ ' ] 4 g
12. Endocrine imbalance, adiposa dolerosa, myxocdema, prolonged ad-

mimistration of stilboestrol

e o e ey o
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Fa. 62
Swellng and ulceration of the left leg
duzlo:prcviauvvcv‘hhzkgnndndoox
ns.

Fra. 63
The erythrocyanold limbs showing the stight swelling.
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Swelling 1s a frequent complaint that may or may not be associated
with venous disorders Patients seek advice i the hope that such a cause 15
present and 1s amenable to treatment

The causes of swelling of the legs are mamfold Sometimes they are single
and at others composite The explanation may be a local or a general one, or
a combination of the two It 1s not our purpose to include a dissertation on
this vast subject, but the following are likely to be seen 1n a leg climc

I Congenital, unilateral or bilateral, Milroy’s disease (Fig 61) and

lymphoedema praecox

2 Congenital arterio-venous fistula

3 Post-traumatic swelling as after a wound, fracture, burn, or poisoned

bite Swelling after trauma 1s prone

—— to be a composite condition with

changes in the bones, soft tissues,

veins (thrombo-phlebitis, deep and
superficial) and lymphatics

4 Post -1infectional states 1n
the skin, fat, fascia, muscles and
joints These are linked up with
the previous group where infection
1s frequent Again, the changes are
1n the tissues, veins and lymphatics
to varying extents

5 Deep venous thrombosis or
its sequelae of defective deep and
communicating veins

6 Legs grossly ulcerated from
venous disorders (Fig 62)

7 The various manifestations
of erythrocyanoid affections of the
legs (Fig 63)

8 Lymphatic diseasc obliter-
ative lymphangitis, or obstruction
to the lymphatic drainage

9 Constitutional diseases, such

Fic 61 as cardiac, blood. respiratory. renal
Left Mifroy's disease and nutritional conditions

10 Postural (prolonged sitting position), due to heart and joint discasc
11. Mechanical pressurc on the abdominal veins as by a pregnant uterus,
a huge abdomnal tumour, an impacted swelling 1n the pelvis or abdominal

carcinomatosis. d ad
12 Endocrine imbalance, adiposa dolerosa, myxoedema. prolonged ad-

ministration of stilboestrol

— et S sy o o s
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The ey thro-cyanoid limbs showing the slight swelling.
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Swelling 1s a frequent complaint that may or may not be associated
with venous disorders Patients seek advice mn the hope that such a cause 15
present and 1s amenable to treatment

The causes of swelling of the legs are mamfold Sometimes they are single
and at others composite The explanation may be a local or a general one, or
a combination of the two It is not our purpose to include a dissertation on
this vast subject, but the following are likely to be seen 1n a leg clime

1 Congemital, unilateral or bilateral, Milroy’s disease (Fig 61) and

lymphoedema praecox

2 Congenital arterio-venous fistula

3. Post-traumatic swelling as after a wound, fracture, burn, or poisoned
bite Swelling after trauma 1s prone
——— e to be a composite condition with
changes 1n the bones, soft tissues,
vemns (thrombo-phiebitis, deep and
superficial) and lymphatics

4 Post-1infectional states m
the skin, fat, fascia, muscles and
joints These are linked up with
the previous group where infection
1s frequent Again, the changes are
in the tissues, veins and lymphatics
to varying extents

5 Deep venous thrombosis or
its sequelae of defective deep and
communicating veins

6 Legs grossly ulcerated from
venous disorders (Fig 62)

7 The various manifestations
of erythrocyanoid affections of the
legs (Fig 63)

. 8 Lymphatic discase obhter-
22 T ative lymphangitis, or obstruction
to the lymphatic drainage

9 Constitutional diseases. such

FiG 61 as cardiac, blood. respiratory, renal
Left Mlroy’s discase and nutritional conditions

10 Postural (prolonged sitting position), due to heart and joint discase
11 Mechanical pressure on the abdominal veins as by a pregnant uterus,
a huge abdominal tumour, an mmpacted swelling 1n the pelvis or abdominal

carcinomatosis 1 ad
12 Endocrine jmbalance, adiposa dolerosa, myxoedema, prolonged ad-

ministration of stilboestrol

N ar - N
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Fra. 62

Swelling and unlceration of the left kg
due to a previous v:Ihm feg and vancose
ns.

Fia, 63
The erythro-cyanold lrmbs showing the slight swelling.
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Other ailments causing pain in the legs.—When superficial varicositics
are present, discomfort felt in the lower limbs 1s liable to be attributed to
them, but many other conditions can cause this symptom Further, there may
be multiple pathological processes for example, varicose veins, icompetent
deep veins and arteriosclerosis may affect the same leg Likewise affections
of the skin, fat, fascia, muscles, bones, joints, nerves and lymphatics may be
present 1n the lower limbs and factors suggesting them should be remembered
in routine examinations The diagnosts of varicose veins with the patient lying
down and getting up for the tourmquet tests gives an opportumty for assessing
the condition and function of the limb such as muscular strength and range
of joint movements

Leg symptoms may be caused by general disorders such as diabetes,
pregnancy, intervertebral disc lesions, and arteriosclerosis

Pain may follow the resumption of duty after influenza, tonsilitis. or
other toxic conditions, and 1t may be due to loss of muscle tone or unnoticed
venous thrombosis

Obliterative or spastic arterial disease, seen more often 1 men, causes
pain on walking, intermittent claudication, and especially rest-pain on going
to bed

The complaints of heaviness, weakness, weariness, excessive perspiration,
itching, eczema, or excruciating pain, besides being associated with venous
disorders may arise from strained ligaments and joint lesions of the foot. ankle.
knee and hip Patients with painful osteo-arthritis of the hip and knee may
attribute this to their slight varicose veins, rheumatoid arthritis especially
exercises a bad effect 1n venous disease by Immting the calf-muscle pump
action

When conditions concurrent with varicose veins and therr allied aillments
are recognmised and treated, the beneficial results are enhanced.

CASE-TAKING AND EXAMINATION OF THE PATIENT

The effective treatment of varicose veimns depends 1n a large part on a
correct diagnosts, for their treatment, 1 ¢, the operation or injection for them.
although requiring scrupulous attention to asepsis and to detail, are clementary

surgical exercises ) ‘
Attention 1s paid to the patient’s complaint and reason for secking treat-

ment: jt may range from vanity to incapacitation

History.—The history 1s always sigmificant  The duration of the varicosc
veins and the incident which the patient thinks caused them may be helpful.

DcFp THROMBOSIS —It is essential to enquire for an uprcportcd. or
unreahised attack of deep thrombosis that has been associated with an mjur)t
such as a fractured spine, pelvis, femur, tibia or ankle: an operation below
the diaphragm. such as on the almentary canal. kidneys, pelvic viscerd or
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Fi, 64
Bilateral deep thrombophicbitis after a Pott s fracture, before and after
ligation of the ankle perforating veina,
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legs. ¢g a young man had a cartilage of the knee removed, and developed
a white leg in the opposite limb, another had Pott’s fracture and deep thrombo-
phlebitis ensued in both legs (Fig 64). Phlegmasia alba dolens may have
complicated parturition or a medical illness Prolonged immobihsation for
any reason 1s noted Further thrombosis, deep or superficial, may occur
spontaneosly during health. Swelling of the foot and leg, persisting for several
weeks, are suggestive of 1t, e g after trivial injuries like a scald, gnat bite or
graze

Previous 1njections of varicose veins, or operations for them are asked
about. and their effects immediately and later

SUPERTICIAL THROMBOPHLEBITIS — Former attacks of spontancous
thrombophlebitis are enquired for Leading questions are occastonally neces-
sary The deep veins may have been affected similarly at the same time, with
valvular incompetence developing on their recanalisation

DiABETES —Diabetes 1s occasionally a predisposing and continuing factor
in ulceration and eczema The patient may know of 1t but be unaware of 1ts
relevance, and therefore not report it Every patient with an ulcerated or
eczematous leg must have the urine tested for sugar several times 1ts detection
facilitates recovery and avoids clinical humihations

ULCCRATIVE coLITIS —The bowel action 1s checked, for the patient may
have, or may have had, ulcerative colitis, which he does not associate with the
leg condition and 1s therefore not mentioned This disease can be complicated
by recurrent ulceration of the legs (Fig 289)

ANAEMIA —Chronic ulceration often causes marked anaemia due to the
daily discharge and sepsis One of our present patients 1s a woman wnlh
pernicious anacmia and varicose vems whose chronic ulceration of the leg is
prone to reappear, especially in the winter  The blood count has always shown

a considerable anaemia with the re-ulceration

THE TAMILY HISTORY —In 100 consecutive cases of varicose veins, 79 per
cent had a definite farmly history. 17 per cent had none and 4 per cent did
not know Thus varicose veins appear to be famihal in approaimatclv 79 per
cent of cases Therefore their existence  the mother (especially). father. and
family 1s enquired for. Occasionally patients are ignorant of the tendency
until questioned, and on a subscquent visit they will report that a refative or
relatives suffer from the condition Piles are a frequent enough assoctation
to reward the enquiry of them

In respect of the hereditary tendency to varicose veins King (19500 says.
“ In view of the frequency with which 1t (¢ varicosis) 1s found 1n thF gc;:p%m!
population such fanmly ncidence wquld be expected to (?cmr!r, hL‘
hypothests of the weakness of the vein .\'anl of' d hcrcdtmr»‘ t:p; IQ"Pf!rL‘
specutfation without any dadequate support In spite of these remorks we are
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. RECTAL EXAMINATION.—Digital exammation of the rectum may reveal an
impacted tumour, thus explamning a umlateral oedema of the lez. On the
examuning finger blood. pus and mucous of ulcerative colitis or carcinoma,
may be noted The character of the prostate will be noted

FFic 69

Examination of the abdomen, A fibraid tuntour 1s present
The patient complained of vancosc vewns and eczema al
the ankle,

SkpTIC roci —In patients with spontanteous recurnng thrombophlebinis,
recurrent or intransigent ulceration or eczema of the legs, a retarding cffect
on recovery may be exercised by a septic focus, such as by an infected nasal
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tis
dead and 1nfected tooth septic tonsils or thewr remnants, cholecysti
sclcr::m::JS and ulcerative colitis  Their detection and chmination {mproves the
general health the healing and the permanence of the recovery

Fia. 70 Fra. 71
Fra. 70 X nay of a tibia with intransigent eczema of the ley and ulceration at the ankle after
osteomyelrtis of the tibla, A pure growth of tubercle bacilli was enltured from this Brodie s
abscesy,

Fia. 71 An osteoclastoma of the tibla, which was caunng swelling, etzema and ulceration
af the ankle,

Other investigations

BLOOD PRESSURE AND HYPERTENSION —The blood pressure 1s tahen
because about 50 per cent, of middle-aged women with chronte ulceration of

the legs are hypertensive which 1s of astiological sigruficance (Valls Serra
1946 and Anning, 1954)

OscrLLomeTeR—The average swing of the oscillometer needle when the
cufl is distended to the patents systolic pressure 15 1560 calibrations.
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It is often mmpaired 1n the affected thigh and/or leg, and may be widely
different 1n the two imbs The oscillometer reading indicates the distensibility
of the artersal wall A nigid artery 1s mcapable of varation 1n 1ts calibre. and
hittle or no movement 1s recorded by the mstrument, despite the fact that there
may be some blood flow mn the vessel A distensible artery can carry
more blood as the limb needs 1t A nigid artery has a limited capacity, and
when the demand exceeds this, 1schaemia with pamn follows The readings are
taken at the middle of the thighs, below the knees and above the ankles.

THE URINE —The urine 15 examined especially for sugar as glycosuria
1s frequently overlooked and 1s not uncommon with ulceration

THE BLOOD —The blood is investigated, surprising degrees of anaemia
are sometimes present, occasionally pernictous in type In one instance, a
high blood sugar was found, although the urine was normal The patient had
an intransigently ulcerated leg and an abnormally high renal threshold for
sugar Suitable dieting restored the normal values, and the ulcer healed

The Wassermann reaction 1s determined, especially in those cases where
the ulcer 1s on the outer calf, or 1s suspect for other reasons

X-rRAYS —The pelvis, thighs and legs are X-rayed as the chmcal findings
indicate They may show calcified arteries, a Brodie’s abscess (Fig 70),
Paget’s disease, or a new growth of the tibia (Fig 71), osteo-arthritis of the
joints, or periostitis 1n the region of the ulcer, a foreign body, etc After a
fracture or osteomyelitis of the tibia, persistent swelling, eczema or ulceration
of the leg may present years later as sequelae of an associated thrombosis
of the deep veins or a residual focus 1n the bone, e g osteomyelitis.

Special investigations

PHLEBOGRAMS AND ARTERIOGRAMS are invaluable and necessary in
obscure cases (see Chapter XIIIa), but for most patients clinical tests are
adequate Phlebograms are done when the chnical findings remain mdefinite,
and when data 1s required of the state of the deep vemns, and of the site of
mcompetent communicating veins

VENOUS PRESSURES —The measurement of the venous pressure gives an
idea of the venous efficiency of the limb (see Chapter XIIIB), 1t 1s comple-

mentary to a phlebogram
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CHAPTER VI
THE DIAGNOSIS OF VARICOSE VEINS

prehensive diagnosis 1s an intrigwing chinical exercise and leads to
effective treatment, satsfymg alike to patient and doctor
At the outset, 1t is pertinent to say that we must be aware of the whole
patient as well as of the lower limbs
The following table gives the diagnosis of varicose conditions which one
of us operated on during 1954 Therr vanety will be noted.

THE elicitation of physical migns and their integration into a com

Right Left Right and Left
Diag gatclil II:‘otdl Total
Aalo| Fem.|Total| 3tats | Fem. | Totat] atate| Fem. [ Totar| 21018 e | Pate
VVilo
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v ecurre!
Vo aReemment 1 9 |10 |19 ) 8 | nn |19 FA 4] 8 ]2t |25 |4

VV & short
aphenous in- 4 3 7 6 6 12 1 1 2 n 10 21

Returrent ankle i

communnl‘c’aum

veins a s 3 14 {LL or RL not recorded) 6 8 14
sphenons veln

Varicose veim In

!

| L

Sapheno-femoral
tigation for
)

thrombophlebiis |
Touls |49 {68 (07 | 57 |71 |13 | 35 | 41 | 76 |41 |iss |o27
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Fic 72

A diagrammatic rendening of the veins of the lower imb
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description of the dragnoshic tests o w2 TII
rsulg and ul:tcrprctnnons will be gven. & el
and repetition occurs, but it is hoped that £+ & —mmer
of the basic pninciples. Systematic testing Wil T sm e
diagnosis we strongly urge it
A review of the venous anatomy of == rv— - =
72,15 suggested.

INSPECTI(T

The complete scrutiny of the abdomem = o oy, . o
descnbed 1n the section on the exAmInAOT = 102 t1 s (0

PALPATION OF VARITOST \png

After the inspection the veins are palpez=?.

The “ cough Impulse ™ fest.—In thrs t=z £ fray) o
of the enlarged internal saphenous vem -
below the foramen ovale. Upon coughung, ﬂ
1t 18 usual to feel an expansile impulse 1n
a grossly vanicose long saphenous trusk.
This 1mpulse 38 communicated to the
varnicose tributanes down the leg, and ~
occasionally 18 50 marked that 1t gives a
thrill The “ cough impulse " test x5 legs

-

delicate than the tourniquet test, but 1t 15 Ry

rapidly performed. - T
TECHNIQUE — The pulps of the

fingers are placed on the prominemt ¢ —6

enlarged veins in the leg or thugh the |

patient 13 ashed to turn the face to the ; Z

cerling and cough vigorously The regult r - e o

varies from no impulse being felt to an \

expansile impulse and to a coarse thrill ~
with the grosser valvular defects ‘The

mnpuise is best felt one to two inches

below the termination of the internal T

saphenous vein the landmark for the my,

latter 15 a pomt 1} inches outude and e - -
below the pubic spine (Fig. 73) Some- e -
times o vanx 18 visible or palpable here,

or In an average varicose internal saphenous |
seen or palpated and rolled under the fingertps .
saphenous glands may conceal it.  Many hegj~

97
1




THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

and the husky clearing of the throat, which they produce, might be mustaken
for lack of co-operation

EVALUATION OF THE “ COUGH IMPULSE” TEST —When a cough impulse
is present 1t sigmfies that the long saphenous vein 1s grossly defective and that
only a sapheno-femoral higation and stripping will be effective 1n treating the
varicosities Further, a thrill in the vemn on coughing indicates not only in-
competence of the terminal saphenous valve, but also that there 1s no com-
petent valve between the sapheno-femoral union and the right auricle, i e. that
the valves 1n the common femoral and ihac veins are absent or mneffective At
operation on gross nternal saphenous varicosity, the transmitted venous pulse
and collapse with inspiration can be observed in 1t

This test, to be truly positive, must give an wmpulse in varices n the
thigh At the foramen ovale an unpulse can occur in the normal femoral
vewn, due to the absence of valves in it and the external iliac vein (in 30 per
cent of persons) although the ternunal valve of the internal saphenous vemn
1s sound (F1ig 73)

A further error with the “cough ™ sign 1s to regard the shight jerk of
the muscular contraction that occurs in the lower limbs when some patients
cough for an expansile impulse

The percussicn test (Schwartz’s tapping test).—This test described by
Chevrier (1908) and assoctated with Schwartz’s and Homans’ name (1922) is
carried out as follows —

The examuner places two fingers lightly on the region of the foramen
ovale whilst with the index finger of the other hand the varicosities above
or below the knee are tapped smartly The test 1s also carried out in reverse
If the internal saphenous ven 1s imcompetent, an impulse 1s discermble by
the lower or upper palpating fingers It denotes a column of fluid unbroken
by valves, extending from the sapheno-femoral junction to the varicosities
below The test 1s used only in those with obvious varicose veins
In a person with an incompetent internal or external saphenous vein, an
impulse can be made to pass up and down the defective vessels with the
same rapidity that a vibration can be felt 1n a taut wire It 15 especally of
service for rapid approximate diagnosis in the gioss varicosities It 1s help}.‘ul
i determuung whether a group of varicosities are i direct connection with
the long saphenous system or with the short saphenous catchment area. If.
while the sign 1s elicited, the patient 15 asked to shut the mouth and blow,
in a varicose vein the mmpulse 1s accentuated We regard the percussion test
as more sensitive than the cough mmpulse test, but less so than the tourniquet
test

TOURNIQUET TESTS

For these tests, a tourniquet of soft, thin-walled rubber tubing 1-1} cm 1n
diameter. secured with a large pair of artery forceps. 1s satisfactory The
band 15 apphed tightly enough to occlude the superficial veins
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Fro 74
The test (or an {ncompetent communicating vefn by a single
tourniquet. Flgores A to D the Incom communkcat

ing vein is 10 the mid thigh.
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Technique of tourniquet tests.—The patient lies on a couch and the leg
to be tested 1s raised vertically The veins are emptied by stroking them ﬁrml}
with the hand to the grom The tourmquet is put on sufficiently tight to
compress the superficial vemns (Fig 748) The patient stands Some, especi-
ally the obese, find difficulty in doing this with a pamful, constricting band n
position, so that it should not be tightened too much

The single tourniquet test (Brodie-Trendelenburg test).—The single
tourniquet test will be described first because 1t demonstrates basic principles.
Routinely we use the double or treble tourmquet according to the patient’s
veins If they are massive and widespread, more than one filling source 1s
likely and the three tourmquets are used If they are moderate 1n extent, only
two bands are applied, for the diagnosis 1s often a single one 1n such cases

The Brodie-Trendelenburg test was described by Sir Benjamin Brodie
in 1846. Later, in 1891, Trendelenburg established 1ts significance Since that
time its application and usefulness have been increasingly realised The test
forms the basis of the diagnosis of superficial varicose veins Sir Benjamin
Brodie wrote the following instructions for it —

“If I put on a bandage and squeezed the blood out of the veins below
and then put my thumb on the vena saphena magna above so as to stop the
circulation through 1t, I found on taking off the bandage, the patient being
in the erect posture, that the cluster of veins below filled very slowly and
only from the capillary vessels, but if the patient being 1n the erect position,
I removed the pressure from the vein, the valves being of no use, the blood
rushed downward by 1ts own weight contrary to the course of the circulation
and filled the varicose clusters below almost instantly

More accurate results are obtainable if 1t 1s carried out by tourmquets
The levels on the limb at which they are applied vary according to the veins
under examination

STAGE 1 (UPPER THIGH) —The patient, undressed up to the abdomen.
lies supine The affected leg 1s raised vertically, the veins are emptied and the
soft rubber band 1s held by an artery forceps round the upper thigh The
patient then gets up e g on the couch or on a stool, and the limb below the
tourniquet 1s watched 1n a good hight Five results are possible —

With the tourniquet n position

1 If no veins refill within twenty to thirty seconds, the short saphenous
and communicating veins below the band are sound (Fig 74¢)

2 If within twenty to thirty seconds the verns refill visibly and are felt to
contain blood on palpation, there 1s a defective perforating or short saphenous
vein below the the tourmquet, and further localisation 1s required (Fig 74p)
W hen the tourmiquet 1s removed after thirty seconds

1 Negative 1If no obvious immediate filling of veins follows, the valve
at the sapheno-femoral junction is efficient and the test 1s judged to be
negative
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2 Positive 1f the vens clearly distend from abovce-fd‘:c(r:s,livnv.'art:l.'.,mc f;j;:vs
sndicates that the terrainal internal saphenous valve is d ?;1 fow
through the 1ternal saphenous vein 1 reversed during the vert1 4 post! .
and the test 1s positive, The filing vanes from a barely perceptible downwar
wave to an impressive distending cascade (Fig 75)

Fra. 75
The test for the incompetent internal sphenous vein.

3 Double-positive  When the vances fill somewhat withun thirty seconds
while the band 1s 1n position and when 1t is released they visibly become more
promunent and on palpation more tense, a double-posttive finding 15 declared
These signs indicate defective valves n the nternal saphenous vein and mn
the external saphenous or a commumnucating vein below the band.

STAGE 2 (LOWER THIGH) —When defective veins have been detected
below the constaiction the veins are emptied, the band 1s applied at the lower
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third of the thigh This controls the communicating vein passing into Hunter s
Canal The patient stands Three findings are possible — )

1 Negative 1f the varicose veins below the band remain empty, this
signifies (a) that the faulty vein or veins lie above the band, and (b) that the

Fic 76

* Single " tourniquet test above the Lnec, indicating
that the communicating veins below the band are
sound

external saphenous vein and the perforating veins below the constriction are
sound (Fig 76)

2 Positive If the veins distend distal to the band, the fault must he
below 1t, and may be due to an mefficient short saphenous vein or a defective
perforating vein of the leg, lower fourth of the thigh, or to both

3 If vemns soon appear above the band, the filing 1s from the internal
saphenous vein or a faulty perforating vein or veins in the thigh When the
band 1s released a distending wave will be seen from these faulty vesscls

Stacr 3 (UPPER LEG) —The vemns are emptied, the band 1s apphed
immediately below the knee, 1t constricts both the internal and external
saphenous veins The patient stands There are four possible results —

1 Negarne If the vemns of the leg remamn empty for thirty seconds,
the communicating veins below the band are sound
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e If the veins reappear below the band, the leak 35 from a
fuulty% pi?frg;avnng vein 1n the leg 1t cannot be from the nternal nor lthe
external saphenous vein for these are occluded unless the latter has a low
ending (nearly 10 per cent. of cases) Frequently the incompetent perforafung
vew lies at the lower third of the leg on the internal surface or less o i;l;s
at the middle or upper calf Systematic palpation of the limb may locate t
vein as a fluctuating and sensitive spot (Fig. 77)

Fro. 77

The “ Double ™ tourniquet test, lncﬂutina incompetence of a com-
municating vein 1n the leg

3 Positive external saphenous vein  On releasing the band if the veins
fill forthwith from above downwards, and provided that the internal saphenous
system and commumicating veins 1n the thigh are already proved efficient,
the external saphenous vein 1s at fault,

4 Double-positive  If the vemns have filled before the tourmiquet 1s
released but they distend still further (either visibly or palpably) when 1t 1s
temoved 1nefficiency of both the externe! and snternal saphenous or com
municating veins of the thigh 1s indicated (The state of the last two is
already known from the previous tests at higher levels )

Thus 1t is apparent that the single tourmquet 1s barely adequate for a
full diagnosis.
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The double tourniquet test.—A double tourniquet test 15 used routinely

for the average presentations of varicose veins, the triple tourmquet test being
reserved for the extensive varicosities

The patient lies down, the limb 1s raised and the veins are empticd,
Two tourmiquets are applied, one at the gromn and the other immed:-
ately below the knee, the internal and external saphenous veins are thercby
controlled. The patient stands The limb
1s watched for thirty seconds: 1f no varices
appear below either band, the commun:-
cating veins of the thigh and leg are
efficient If varicosities do reappear and
blood under pressure in them is confirmed
by palpating with the fingertips, then there
1s a defective perforating vein below the
lower band (Fig 77¢) The palpation of
varices 1s essential, the pressure of therr
contents can vary from nothing to consi-
derable Some varices are thickened like
india-rubber tubing and are incapable of
collapsing although empty, but palpation
reveals their flacaidity (Fig 78)  Faulty
communicating vemns fill varices imper-
ceptibly without a wave A low termina-
tion of the external saphenous veins 1nto
the vemns of the calf, if mnefficient, could
fill the varices whilst both tourmquets are
in position  Palpation of the trunk of the
short saphenous vemn would give supple-
mentary evidence, 1t would be tense and
enlarged if nefficient—the percussion test
would give an impulse

FiG ,
Gross varicosities from the nternal RIMOVAL OF THE LOWER TOURNI-

saphenous vem visible although empty QULT —In order to observe the mamn
varices closely, their position may be marked previously by a skin pencil - After
about thirty seconds the lower tourniquet 1s released, taking carc not 0
obscure the field by the hand or by crossing the light As the external saphen-
ous ven 1s particularly m question, the calf of the leg will be watched (Fig. 79)
A downward flow from a faulty wrernal saphenous vein 1s excluded by the
upper tourniquet

The results may be as follows .—

1 The veins remain empty, mdicating efficiency of the external saphenous
vemn. and of the perforating veins below the band round the upper thigh
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2. The vances 1n the leg may fill from above downwards as the knee
tourniquet is removed 1if so they do so from a defective short saphepous
vein (Fig- 79¢) or perforating vein in the thigh The varices may be distended
by a shght wave grading to an obvious cascade. This 15 a positive
response Communicating veins at the posterior border of the medial condyle
of the tia and at Hunter s canal gre farly constant and are occastonally
defective and may be the source of filhing

The ™ Double " tourniquet test, indieating varlcomty of the external
saphenous veln,

3 The vemns may reappear so slowly that 1t 1s difficult to say how the
g\g;fnm 1hlu ;nust be regarded as n negative result for thye external
n b e ncu tts often necessary to repeat the test to obtain a definute
tcmwcrnnon . fmmre 0 cmlpty the veins fully and to apply the bands at sufficrent
Pl wouldnnm ly fill imperceptibly from below any obyious filling

Whow aaad :;x“%ﬁest u;‘compct:nt valves n the short saphenous system
oud Gugh the o wms:zﬁl tt:irlmlous vein emplies to the deep veins at the
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REMOVAL OF THE UPPER BAND
I Nothing clearly discernible may be observed , observation, the long

saphenous vein 1s competent
2 Clear filing from above-downwards follows, thus the internal

saphenous vein 1s probably varicose
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Fic 80

The procedure to exclude the external saphenous vein, whilst testing the
internal saphenous vein

3 The vemns of the leg and thigh fill still further and become tenser,
observation, the ternal saphenous vein 1s mncompetent 1n addition to other

lower defects
4 The vemns fill unconvincingly ; observanion, the veins were incom-

pletcly emptied. or a small incompetent communicating vein 1s present The
test must be repeated
FURTHER TI'STING WITH THE TWO TOURNIQUI'TS —The tests are continued
placing the upper tourniquet at the middle of the thigh, and then at the lower
third (Fig 80).
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MID-THIGH COMMUNICATING VEIN —The site of an mcompetent rud thigh
communicating vein can be pi-pointed by moving the lower tourniquet up
and down the thigh and observing the level at which filling from nbove stops

The three tourniquet test.—After long use the three tourniquet test has
been found to be desirable for patients with the grosser presentations of
varcose veins (Fig. 81) It 1s litle more trouble than the single or

Fio. 81
The * Triple ” tourniquet test,
C.V's = communicating veins. ES.V = extermal saphenous veln.
1SV = nternal saphenous vein,

double bands and saves time 1n those with marked veins. Cooper descnibed
the use of multiple tourmiquets 1n 1934 The three constrictions are pawnful
and 1t 1 not always easy for the older and obese patient to get up and stand
with them thus the test 1s for the more difficult legs After thorough
emptying of the veins the tourniquets are applied as follows —

The first band 18 immediately below the knee 1t compresses the external
saphenous vein and the communicating vein at the mner border of the upper
tibla The second 1s about the lower third of the thigh this easily falls into
posttion for there 1s & shight groove on the inner surface at this level 1t con
trols the perforating vein pasung mnto Hunter s Canal The last 1s immedi
ately below the groin it controls the internal saphenous vein and those rare
varices from snefficiency of the panetal tnbutaries of the internal iliac vemn
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The patient stands and the leg 1s mnspected for thirty seconds for filling
of veins which are noted The person 1s asked to stand a moment on the tocs
This powerful movement brings the calf-muscle pump 1nto forcible action and
if the ankle communicating veins are defective, varices 1n these areas will fill
to an extent corresponding with their number and size This filling 1s con-
firmed by palpating the veins and forming an estimate of their contents

(u PO UTP R SR H I e

e 82

The triple tourmquet test and the exclusion of
the external saphenous vein by digital pressure
The lower band 1s then removed and any
filhpg would be from an incompctent com-
municating vein below the thigh tourmquet

THE LOWEST TOURNIQUET.—
After thirty seconds, the lowest
tourmiquet 1s removed to observe
the external saphenous vemn or a
possible 1ncompetent communicat-
mng vewn arising at the posterior
border of the inner tuberosity
of the tibia or lower thigh (Fig 81c).
These vessels drain different terri-
tories and are unlikely to be con-
fused, the external saphena 1s the
commoner defective vessel The calf
1s watched especially and distension
of varices will suggest the inefficiency
of these veins If there 1s obvious
filing on the release of this band
and 1ts source 1s not clear, the patient
lies down again and the bands arc
reapplied and the erect position 1s
resumed The fingers are pressed
over the external saphenous vein 1n
the popliteal space (Fig 82) immeds-
ately above the lowest band, which
1s then removed Any filling of veins
that follows 1s from the incompetent
communicating vein at the nternal
tibial tuberosity If no distension
follows, the fingers controlling the
external saphenous vemn are with-
drawn and this vessel and its tribu-
taries 1f defective will be seen to
distend

Should there be no apparent
filling on removing the knee tourni-
quet, then thc communicating veins

below the lower third of the thigh and the short saphenous vemn are sound.
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THE MIDDLE TOURNIQUET —The tourmiquet around the lower thigh 15
next released and any further veins appearing would declare 2 faulty com-
municating vein between this level and the band round the upper thigh the
usual faulty vesscl being that passing 1nto Hunter s canal (Fig. 8Ip and
Fig. 41 p 54) Occasionally one goesn through the adductor muscle (Fig. 83)
rectus femons or tensor fasciae femons (Fig. 84)

Fo. 83
A large communicating veln from the § thi,
cawing varices and an oicer at the mklllgcrthhﬂll;
unorml

THE UPPER TOURNIQUET —Finall
y the highest band 1s released and this
flshv:alt; the imtc of the internal saphenous vein as already described (Fig. 81E)
Obmmerdce ourniquets often need to be repeated before a full diagnosis 1s

PALPATION OF INTRAVENOUS TENSION AND

TOURNIQUET TEST —Sometimes
ltzlux:];l no:s: patient the varices are not clearly visible and tourmquet observa
frons assumr:lm:l?—h For these persons palpation of the vems by the finger
i ce. c vessels having been emptied the tourmiquet 1s applied
ond U e xﬂtlcnt stands The fingers are placed lightly on the vessels being
n estimate of their contents 15 made after twenty to thirty seconds
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When the constriction 1s released, mature varicosities can be felt to distend
with a downfilling and expansile wave

Sometimes the varices look full, but palpation reveals them to be flaccid
their full appearance could lead to an erroneous deduction On other occasrons:
varices will be found to be fluctuant before the band is released and are,

Fic 84

A * blow-out " from a faulty communicating vein passing
through the tensor fasciae femors

therefore, connected with a filling source. below the tourmquet On release
of the constriction a further increase of the pressure may be perceptible m
the alrcady partly filled vanices In these patients the percussion test 1s of
assistance

The Mahorner-Ochsner (1936) comparative tourniquet fest (also hnown
as Perthes' test).—This test 15 based on the asprrating effect of muscular
action on the contents of the superficial veins, via the perforating veins When
the valves of the latter are sound, they will not allow blood to regurgtate
outwards and therefore superficial verns empty during exercise
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The types of mefficient superficial
veins which occur 1n the lower limbs are
as follows —

1. Early varicose veins

A single varicose vemn, a cluster or
clusters of localised tortuous varices m
the thigh or leg, are frequent, they vary
1n size at the menstrual period, 1 warm
conditions, at the end of the day or dur-
Ing extra activity they may ache They
are often described as “ trivial,” “ vamity »
or “nylon” vems and may overlay an
incompetent perforating ven They are
not clearly connected with the saphena
groups which are often 1nconspicuous
and the tests prove them to be efficient

2. The incompetent internal or long
saphenous vein (Fig 85)

The signs of an internal saphenous
vein whose valves are incompetent are —

1 In the event of a considerable
enlargement and in a thin person, the en-
larged saphenous trunk 1is palpable from
the groin to the internal malleolus, and 1t
may be wvisible, but often 1t 15 not seen
The trunk may be palpable from the
ankle to the knee, or to the rmd-thigh,
and 1t often disappears above these points
suggesting filling from a faulty perforat-
mg vemn here, but the tournmgquet will
usually prove that the internal saphenous
vemn 1s faulty at its termination (Fig 94)

The saphenous trunk 1s much
stronger than its tributaries; it remains
straight and distends but slowly com-
pared to these The numerous varices
vistble about the course of the internal
saphenous trunk are its enlarged tribu-
taries and not, as they may suggest, the
enlarged and tortuous principal vessel
This fact 1s the basic 1eason why the
stripping operation 1s possible
Fie 93 At the foramen ovale in the groim,

Varicosity of the internal saphenous
vemn affecting the external saphenous the vessel may be rollable as a tense

vein
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Fia. %4
Varices apparently
arisng  from an
incompetent  com-
muniating veln In
Hunter s canal The
teats dhproved thls
posubility they
are due to an in-
competent intermal

aphepons vein.

Fia. 95
A case of apparent
simple  varicosity
of the intermal
saphenous vem, but
the external saphen-
ons it also jncom-
petent  (see  Figs.
110 and 111}

Ba
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elastic cylinder, and a saphena varix may be visible or palpable (Fig 95)
It may be concealed by ingumal adentis There may be other globular
dilatations or blow-outs visible along 1ts trunk One about the knee 18 frequent

When the patient coughs, an
expansile 1mpulse or thril 1n the
grosser examples 18 palpable n the
vessel trunk and its varices from the
groin to the leg

The tourniquet test 15 positive
The mcompetent external saphenous
veln 18 excluded from filling the varices
by digital pressure over the sapheno-
popliteal junction after the veins have
been emptied, so that the backflow
can only be from the internal saphen-
ous or a defective perforating vein
(see Fig 80)

Its principal tributanies, the
antero-external (Fig 96) or the postero
internal vewns 1n the thigh (Figs 97
and 98) may be grossly varicose, whilst
the main trunk may appear to be un-
affected. Likewise the anterior vem of
the leg (Fig 99) and posterior arch vein
(Figs 100 and 102) 1n the mner calf
may be prominent The varices on the

Fic 96 outer leg might suggest incompetence
Recurrent varicosity of the internal of the external saphenous vein, but the
saphenous vemn largely affecting the  tests will determine thuis Varices in the
antero-external vemn Figure 139 illus- upper and 1nner thigh and 1n the labia
trates the same feature suggest varicosity of the superficial
external pudic vemn, possibly the residue of a former deep phlebitis or var-
costty of a perineal tributary of the internal 1liac vern These unusual presenta-
tions emphasise the need for an open mund and systematic examnation
(Fig 101)

The percussion test from the ankle or knee to the grom and vice versa
1S positive

In a faulty internal saphenous vein any blood aspirated from the varices
of the Iimb through efficient perforating veins 1s immediately replgced fron’l,
above and walking does not entirely relieve the back pressure A “ private
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FIas. 97 and 98
Vancosity of the postero-
internal tributary of internal

saphenous veln.

Fia. %
Bilateral Intermal saphenous
incompetence  with marked
varicosity of the anterior
tributary in the left leg.



Fic 100
Varicosity of the posterior arch vein of the leg

Pubic varices from incompetence of the superficial external pudic vein, part
of mcompetence of left internal saphenous vein, a remnant of a former deep
thrombo-phlebitis
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Fia. 102

Gross mternal saphenous incompetence but
with good ankle skin. A, Band C.

circulation 15 1n existence down the
long saphenous vemn then through
the perfornting veins (especially
those above the ankle) 1nto the deep
veins,

The incompetent  nternal
saphenous ven 1s by far the com-
monest varicose presentation

Symptomless or morbld varl
cosity of the long saphenoos vein,—
Patients with nternal saphenous
varices fall into two classes. There
are those with obwvious incom-
petence and who suffer no discom
fort beyond the unsightliness of the
large vessels. They are active and
it is sigmificant that their ankles are
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- Fic 103

Congenital venous abnormality of the nght leg showing extensive shin staining
and a difference 1n the length and girth of the imb This suggests the possibility
of arterio-venous fistulac (congenital)



THE DIAGNOSIS OF VARICOSE VEINS

shapely and that there 15 no detenoration of the skin about the foot, ankle
leg (Figs 97 and 102) Unusua) skin changes are occasionally seen on
thigh and leg in young people the possibility of an arteno-venous fistu
must then be considered 1n these (Fig. 103)

v Fo. 104
wricose [nternal and externsl sapheno
with gross skin changes at \h‘e’hnnkl‘: e

By contrast there are patients with similar d
egrees of internal saphe
;,ml‘lhcosiety but whose legs, ankles and feet are manfestly 1n poor cgnd:
u]cemum-‘(’f discomfort, dissbihity swelling, pigmentation eczema
e ig. 104) These contrasting conditions occur at all ages
1eve that they often result from combined mefficiency of the ankle o
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municating veins and the internal saphenous vem, thus there 1s a doub]
source of venous hypertension (see Chapter XIV) ’

The varicose external or short saphenous vein (Fig 86)

This vein drops like a plumb-line from the middle
of the poplhiteal s
to the outer border of the tendo-Achillis and passes behind zll)ng belowp?}(;:

b
i

t
1]
¥
b3
r

Fic 105
Bilateral varicosity of the external saphenous

vein, the same patient as Figure 104
external malleolus (Fig 105) Even when varicose, the trunk 1s not obvious
except m the thin person, as 1t is better supported and concealed by apo-
neurosis than the long saphenous vein This 1s one reason why its diagnosis
1s often overlooked It usually causes varicosities about the centre and outer
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Fro, 106 Fio 107
Fras. 106 and 107

A varicose exterml saph veln, icated by an y situated

uleer of the oalf

aspect of the calf and the external malleolus the hollow behind the latter 1s
often partly or completely filled by oedema and vanices It may fill vessels on
the wnner surface of the leg through the connecting veins with the internal
saphenous system (Figs 108 and 109) A faulty short saphenous vein can
enlarge the veins in the lower third of the thigh, whilst the great saphenous
vessel 1s sound. Both the internal and external saphenous vessels anastomose
freely especially above the ankle and below the knee these connections may
be defective and give varicose veins 1n the termtory of a system which has a
sourd] terminal valve The external saphenous vein is varicose only one-tenth
as often as the internal saphenous vern whilst even less frequent 1s 1ncom
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A

Fic 108 Fic 109
Fiss 108 and 109

A varicose external saphenous vein causing varicosities and eczema on the wnner
leg In Figure 109 the thumb 15 occluding the termunation of the external
saphenous vein after emptying 1t

petence of the long and the short saphenous veins in the same himb (Figs
110 to 112) Varicosity of the internal saphena mn one hmb and of the
external saphena 1n the other 1s quite common, 1t 1s a diagnosis which adds
piquancy to the examination of a patient with bilateral varices (Figs 113 to
116)

The distended enlarged trunk of the external saphenous vemn 1s only
visible 1n some patients, but 1s usually palpable throughout 1ts course from
behind the external malleolus to the popliteal space In some 1t 1s felt morc
easily when the examiner 1s 1n front of the patient Palpation 1s thc most
important method of detecting 1ts possible incompetence
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- e——

Fic 108 Fic 109
Figs 108 and 109

A varicose external saphenous vein causing varicostties and eczema on the 1oner
leg In Figure 109 the thumb 13 occluding the termunation of the external
saphenous vein after emptying 1t

petence of the long and the short saphenous veins 1n the same Iimb (Figs
110 to 112) Varncosity of the internal saphena i one limb and of the
external saphena 1n the other 1s quite common, 1t 1s a diagnosis which adds
piquancy to the exammnation of a patient with bilateral varices (Figs 113 to
116)

The distended enlarged trunk of the external saphenous vein 1s only
vistble 1n some patients, but 1s usually palpable throughout its course from
behind the external malleolus to the popliteal space In some 1t 1s felt more
easily when the examner 1s in front of the patient Palpation 1s the most
mmportant method of detecting 1ts possible incompetence
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Over sixty per cent of the external saphenous vein
vemn behind the knee one to three inches fbove the levsellcc);iEl tgtlee jgfnpthltf:;
(Kosinski. 1926) As approximately the last portion of the vein lies under the
deep fascia of the popliteal space, this part 1s inconspicuous, but when it 15
clearly varicose, 1t 1s occasionally visible and usually palpable by the finger

Fic 112

Combined varicosity of the internal and external saphenous vein 1n the
same imb  Before and after operation

tips as an elastic cylinder, until 1t dips deeply into the popliteal space (o join
the popliteal vein 1In fat femimine calves, the vessel 1s concealed and may be
completely missed

Gross incompetence of the external saphenous vein does not necessarily

indicate that the valves in the femoral and popliteal veins are incflicient
The “ cough 1mpulse ” 1n external saphenous vcin mncompetence is rarcly
present This sign could mean the incompetence of the valves 1n the pophtcal
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Fia. 113

The left internal saphenous is incompetent (veins palnted with lodine) The short saphenous
18 defestrve (1 ght)

and femoral veins, but a cough impulse may also occur 1n the varicose external
saphenous vein when 1t 1s connected to an nefficient internal saphenous vein
through the latter s posteroanternal tributary

The double tourniquet test 1s positive /e when one band 1s around the
thigh and another around the knee and the latter 1s removed a down filling
wave promptly fills the varices (Figs 117 and 118)

On the contrary when the varices are emptied and the termnation of
the incompetent external saphenous vein 1s controlled by digital pressure
(Fig. 1140) and if the internal saphenous and communicating veins are
sound then although both tourniquets are removed the vances will remain
empty Filling of the varices immediately follows the release of the short
saphenous vein. In external saphenous mcompetence discomfort 1s occasion
ally felt in the back of the thigh and buttock
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Fo. 115
A varicose right external aa phcnoux and nncou left intermal nphmom veln, Saperficially
these legs are allke and a “spot” diagnosis would probably have been wrong. A. Front
oot

ice the left saphema varx snd left varcocele. B. Renr view  note the level of
Int (hJ ) and the point where the external saphenous dips down into the popliteal
mpace (right leg). See Fig. 116.
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Fic 116

C The veins have been emptied. a tourniquet applied round the right thigh and hnee. the

latter has been replaced by thumb pressurc over the end of the cxternal saphenous vein

D The upper tourmiquet has been removed, and the veins remamn empty by the thumb pressure

only. so proving that the varices arise from incompetence of the short saphenous yvein
Note the small internal malleolar ulcer on this mb
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Fra. 117 Fro. 118
Fias. 117 and 118

The varicose external saphenous vein diagrosed by the two toumiquet tests.

The external saphenous vein resembles the internal saphenous in that 1t
can be grossly varicose without symptoms or skin changes about the ankle
whilst other patients will show pre-ulcerous skin changes or ulceration Here
again the defective communicating veins about the ankle are often the add:
tional destructive factor

Figures 119 and 120 show a somewhat unusugl external saphenous vari
cosity

The percossion test.—This 15 positive 1n the varicose external saphenous
vein from the popliteal space to the ankle and vice versa

We would emphasise that varicosity of the short saphenous vein is in
our experience frequently overlooked it must be looked and felt for and the
taurniquet test performied to avoid this mistake

Prend

ternal saph Inc —A collection of varnces in the
lowtr fourth of the thngh, popliteal space and upper leg mainly on the outer
aspect will give the signs of external saphenous incompetence inasmuch as

133



THE PATHOLOGY AND SURGERY OT VEINS O THE LOWER LiM

Fic 119 Fics 119 and 120 Fic 120
A somewhat unusual presentation of the vancose external saphenous vein with
a localised cluster of varices mn the upper and outer surface of the leg

pressure over the centre of the pophteal space after emptying, maimtamns them
collapsed and they fill immediately the occlusion is released

Whilst these varices are occasionally filled from the external or mternal
saphenous vein, they are at times fed by a large faulty vein which penctrates
the popliteal fascia and winds through the lateral part of the pophtcal space to
join the outer side of the popliteal vein Somctimes the vessel joins vemns 1
the semi-membranosus muscle (or biceps) At operation the external saphenous
vein may be seen to be normal in the centre of the pophteal space. The
exposure of course 15 planned to include a sapheno-pophteal hgation if neces-
sary (see later how to test a vein suspected of incfficiency at operation)
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Internal and externat sapl vein incompetence differentinted —
Varicose veins in the leg only and not in the thigh may be due to a defect
1n o perforating vein 1n the internal or external saphenous vemn or to a
combination of these The dulerentiation s as follows —

The state of the perforating veins in the thigh and leg and of the external
saphenous vern 1s already hnown from the two or three tourniguet test.
The question remawung 1s, what 1s the efficiency of the internal saphenous
vemn is 1t filling the leg varices? The external saphenous vein must be
excluded to answer this (see Figs 115 and 116)

The varices are cmptied and the tourmquets are reapphed to the upper
thigh and knee The patient stands. The observer precisely controls the short
saphenous vein by presaing the thumb over it just above the centre of the
transverse crease behund the knee and then the lower band at the knee is
removed (Fig 116) Ths step prevents filling of the varices from the external
saphenous vein but will allow filling from the internal saphenous when the
upper thigh tourniquet holding any backflow from 1t 1s released. If the leg
vances dilate from above-downwards while the digital pressure 1s excluding
the small saphenous vein then the internal saphenous vein must be defective
(Figs 110 and 111) If there 1s no change 1n the varicosities the long saphen
ous and perforating veins of the thigh are sound (Figs 113 114 and 116)
Release of the thumb will with an inefficient short saphenous vemn fill the
varices promptly

The results vary from being clear cut to doubtful and they often require
repetition. The varable tension of the tourmquets and partial preltminary
emptying of the veins will sometimes cause this Some degree of internal
saphenous fault 15 often present in many defective short saphenous and per
forating veins. Bearing 1n mind that 1n about 30 per cent. of cases the short
saphenous vein empties 1nto the long saphena, either 1n the thigh or calf this
18 not surprising.

When the test is done and the filling 15 not obvious enough for a firm
decision palpation of the varicosties during and after release of the band
will sometimes confirm that they have become more tense, indicating retro-
grade venous flow  The percussion test will also assist, especially if the patient
15 asked to blow with the mouth closed.

If they continue inconclusive a phlebogram will throw additional light
on the problem (Chap X111

4 Simultaneous incompetence of the internal and external
saphenous veins (Fig. 87)
Two pnmary diagnoses have been described 7e mcompetence of the
internal and external saphenous systems They may occur together in the
same limb (Figs 111 112 and 121 to 124)
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Fic 123 o 124
Fics 121 122 123 and 124

A casc of combincd interpal and external saphenous sancosity (right) showing

bilateral cxternal saphenous varicosity  Fig 122 an unusual patch of cczera below the inrer

knee Tig 123 the calves after operatton Fig 124 the rnight mh after operition, and

disappearance of the eczema  Note the scars terminal higation and sinpp ng of the saphenous
trunks was performeld

g 121,
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I and external
The diagnosis of sumultancous meompetence of the interna

saphenous vglns has been outlined by the specific tourmiquet tests. It 1s
associated with extensive varicoss m the thigh leg and ankle The mam
trunks of these two vessels may be seen or felt to be distended throughout their

Fuo. 1.5 Fa. 126

Fras, 125 1 6 and 127
Showing recurrent varfcose veim due to an dl

Fia. 127

d exteral h veln, The
intermal saphenous vein has already been tied and stripped. Notice also the probable incom-
petent ankle perforating vein and pre-ukcerous skin changes,

course and this 1s suggestive of their varicosity On coughing there wll
probably be an impulse in the internal although rarely in the external The
tnibutaries of one system may be filled by the incompetence of the other
especially the external from the internal saphena whilst the former has an
efficient terminal valve The possible ** high ™ termination of the short saphena
18 kept1n muind (Fig. 94)  The short saphena can fill some of the varices when
the long saphena 1s excluded and vice versa The frequent mistake 15 to
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overlook the short saphenous mcom
petence, because 1t 15 less conspicu
not varicose so frequently (Figs 125 to 127) piesots and

Fic 128
Showing a “ blow-out ” close to an ncompetent upper ankle communicat-
ing vein following deep thrombo-phlebitis which comphcated haemorrhoid-
ectomy twelve years before The * ankle flare ™ of ankle perforating ven
mcompetence 1s dotted on the ankle (gee Chap XV)

5. Incompetent perforating veins (Fig 88)
Incompetent perforating vemns allow blood to flow outwards from the
deep to superfictal veins instead of only inwards They occur alone or n

combination with defects 1n the saphenous systems
With an incompetent perforating vein only, because there 15 o dawi-

ward filling from the saphenous veins during walkmng, some of s contents

are rcmoved through these systems and other competent perforating veus,
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and there may not be the same fecling of weight as when an internal or external
saphenous ven 1s mefficient  but 1t 18 ther number and size which determines
the mgns and symptoms. Further the deep veins are usually damaged to some
degree and these add thar quota to the patient s discomfort.

INSPECTION —Incompetent perforating veins are suggested by * blow
outs ” (Figs 83 84 128 and 131) ie spherical dilatations on vemns under
the skin of the thigh or leg A locahsed cluster of tortuous subcutancous
varicose vemns will hunt at 1t as will also a shower of cuticular naevoid-hke
dilated vancules with a vague mass of vances palpable 1n the fat beneath
The shin 1s often blotchy and pigmented especially when the veins are 1n
the lower leg.

THE TOURNIQUETS —On testing with tourmquets placed to exclude the
nternal and external saphenous veins, vances from incompetent perforating
vewns fill appreciably 1n about thirty seconds, especially if the patient is asked
to stand on the toes once or twice thus causing the muscles to eject the blood
through the incornpetent perforating veins On palpating the hmb after
emptying the veins, a tender hole 1n the deep fascia may be detected. If the
faulty perfornting vessel 15 single pressure on this spot will prevent the varices
from filling, whilst 1ts release distends them

In one case of a gross defective perforating vein in the thigh when the
pressure over 1t was released blood was felt pouring through 1t like water
from a tap into the vances below but this 15 exceptional (Fig. 84) It 15 not
often that a convincing example of this digital control test 18 found because
there 1s often more than one vein at fault. Further this pressure could occlude
a defective saphenous trunk too

The common pathological perforating veins are situated at the muddle
thurd of the inner thigh over Hunter & canal (Figs 81D 83 40 and 41) the upper
medial aspect of the leg and especially the lower inner third of the leg These
defective perforating veins are associated with varying degrees of deep vein
failure the history and physical signs wall suggest this in some cases but there
are undoubtedly patients with deep venous fadure who deny anything
resembling an attack of deep thrombo-phlebins. We have to accept 1n such
persons that the deep thrombo-phlebitis was silent (l.e phlebo-thrombosis) or
that the deep vein valves are defective either congenitaily or have become so
during life

We have sectioned over fifty incompetent communicating veins Almost
oll of them showed gross changes in the wuma musculans adventiia and
penvenous tissues,

The following is a typical report on hgation of ncompetent ankle com
munteating veins —
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Fic 130
Figs 129 and 130

due to vanicosity of the external saphenous

Fig 129, ulcernted ankles of thirty years’ standing,
Note the obliterated nkble grooses

veins and sncompetent ankle communicaling veins

The crosses indicate tender dimples outside of the tendo-Achilhs where the lateral communt

cating vemn is incompetent and duplicated  Fip 130 after pperation . he can now atandd on
his toes although his tarsal joints are permanently ankviosed
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Man aged 68 February 1955
Lateral communieating vein Obliteration apparently due to hyptertrophy of
media.
Lower communicating vein  Great thickening of walls with enormous hyaline
thromboss.

Middle commumcsting vein  Lumen largely obliterated by cushion of fibrous
tiesue growing 1n from media

Upper communicating vern  Similar to lower communicating vein.

Fa. 131
An incompetent upper ankke communicating vein with an overlylng var. The “ blow-out

flis after the velns have been emptied and a tou ppeT
riquet licd. The varkces

e L e e o e e S
ankle  only a littke skin speckling and the bep.nnl;l of Mnro?ué:lmct‘oﬁf?m

Signs of incompetent “ ankle ” perforating veins (Fi
g. 88) —The fi
presence of incompetent perforating veins above the malleol has been ;?x':tc:(;

4



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMR
out by Cockett and Jones (1953) Ordinanly they are not vistble on inspec-
tion Their presentation depends on their degree of development, when they
are seen When established, they cause a mass of varices during standing
erther visible or palpable behind the lower fourth of the tibia and fibula and
ankle The skin here 1s dusky and contains many tiny dilated varicules The
grooves ordinarily present behind and below the 1internal and external mallcol;
are obliterated by oedema and dilated tortuous veins (Figs 129 and 130)
Occasionally a varix or blow-out develops over one of these communicating
veins (Fig 131).

These ankle varices persist after an efficient surgical elimination of an
mcompetent long or short saphenous system The pre-ulceration features of
oedema, duskiness, pain, induration, and pigmentation of the lower third of
the leg and ankle are present

Ulceration and eczema are frequent, either threatened. prescnt, healed
or recurrent

The posterior arch tributary of the internal saphenous vem starting at
the internal malleolus and joining at the knee 1s often prominent and varicose,
1t can, of course, be distended by filling from a varicose internal saphenous
vein (Fig 100) as well as from these defective perforating veins, or both

In some cases, the incompetent perforating vein which is the root of the
trouble cannot be seen or felt, because 1t 1s covered by scar tissue or a plaque
of indurated, sometimes reddened tissue consisting of fibro-fatty tissuc honey-
combed with distended veins These structures are occasionally the seat of fat
necrosis or superficial thrombo-phlebitis

There are four perforating veins that may be defective 1n the lower leg

THE INTCRNAL ANKLE PLRFORATING VEINS (see Chap III) —There arc
usually three, they lie on a line 1 cm behind and parallel to the posterior
border of the lower third of the tib1a They are approxmmately two. four, and
six inches above the tip of the internal malleolus. Their pits are sometimes
palpable but insensitive in a normal leg but when pathological they are tender
on pressure, probably due to former phlebitis They are tenscly fluctuant
whilst the patient stands Usually one or two of the three are defective

THL LATERAL PCRTORATING ANKLE VEIN 1s five to seven inches above tl71c
tip of the external malleolus at the outer border of the tendo-Achillis (Figs 129
and 263) and 1s also tender on pressure when it 1s incompetent A distended vein
may be apparent running over the tendo-Achilhs connecting 1t 1o the mnc(;
ankle veins When icompetent it is surrounded by varces. ocdema ..;m
skin changes The gutter behind the external malleolus 1s obht'crz}tcd W lcn-
it is well developed The lower part of the external saphcnous vein 1s promin
ently dilated ; this vessel 1s fairly frequently varicose too '

y]f an obese or swollen lcé is rmsed vertically and palpated. the emply
tracks of varicose veins sometimes not visible are readily felt The ;’mm'l
where they stop or disappear may be the site of penctration of the deep fasci
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by a perforating vein The sign 15 not absolute for a similar hole 13 made
in the fat by a “blow-out” on a vancose vein but 1t 15 not usunlly tender

We sought for an explanation of therr tenderness. In no case was nerve
tissue found In most, the evidence indicated previous thrombosis, sometimes
recent and at others old. We think that the sensitvity of these faulty perforat
1ng vessels to pressure can be explained by this former thrombo-phlebitis and
their state of constant over<listension to which they are subjected, subsequent
1o their recanalisation

6 Slmultanecus incompetence of the long saphenous and
perforating veins (Fig 89)

In this combination the appropriate tourniquet tests give negative results
when applied to the external saphenous vein and positive reactions for the
internal saphenous and perforating veins in the leg or thugh. Inefflcient per
forating veins at the lower third of the leg are common, but less often of the
upper third Occasionally the perforating vein at the lower third of the thigh
15 defective The discomfort is worse on standing and 1s not rehieved by
walking. This type develops oedema skin changes and later nicerntion and
eczema

7 Simmultaneons incompetence of the short saphenouns and
perforating veins (Fig. 90)

Simultancous ncompetence of the external saphenous and a perforat
ing vein or veins is detected by the tests with two constricting bands
around the lower thigh and upper leg described for these vewns, and by finding
pathological results in respect of each The vances occur mainly 1n the outer
leg, but they may be found in the inner calf and somewhat unexpectedly mn
the fower third of the thugh, suggesting a faulty internal saphenous vein The
internal saphenous vein will not be palpable throughout its course  there
will be no mmpulse 1n 1t on coughing, no vanx on it, and the tourniquet and
percussion tests for it will be negative.

Probably the most sigmficant perforating vein which may become
wefficient 1n association with a vanicose externsl saphenous vemn 1s the lateral
one already described, five to seven inches above the external malleolar tip
(Fig. 32) With thus combination of external saphenous and perforating vein
mcompetence ankle ulceration 15 frequent (Figs 132, 133 and 134)

Warwich (1931) says that the main upper perforator of the short
saphenous vetn usually communicates with the medial upper gastrocnemial
vei. Qur experience 1s in accord with thus  In the upper (muscular) part of
the calf the perforating veins are indirect, f.e they connect with muscular
vemns from which vemns pass to the postersor tibial or pophiteal vemns Such
a vessel when incompetent 13 usually associated wath an mcompetent muscular

vein and an aching bursting pamn in th 1f
Standimg g p: e calf occurs during walking and
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Iigs 132 133 and 134

Shin chinges at the ankle and exceptional ulceration of the dorsum
of the foot due to varicosiy of the external saphenous veims AN
sicompetent ankle communicabing weins
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8. Triple incompetence, { ¢ of Internal and external saphenous and
perforating veins (Fig. 91)

This tnple combination 1s rare and a iimb with gross vancosities can
be expected Myers and Janes (1955) write of these extensive presentations.
It 1s revealed by applying the  three tourmquet test ™ at the groin lower third
of the thigh and knee levels (Figs 135 136 137 138)

When the patient stands with the bands in position some of the varicos-
ities 1n the thigh or leg or both“will distend withun thurty seconds especially
after the patient has stood on the toes thereby exercising the calf muscle
pump—thus establishing defective perforating veins of the thigh leg, or both
Palpation of these prominent veins will reveal that they are filled with some
tension On systematic palpation of the deep fascia by the fingertips the
tender opening or opemings through which they pass may be felt this search
1s made when the patient 1s standing and also lying down with the leg raised
The control of filing of the varices by pressure on the suspected point by the
fingertip will supply contributory evidence

THE EXTERNAL SAPHENOUS INCOMPETENCE —If when the lower tourmiquet
s removed obvious downward distension of the veins occurs then the external
saphenous is incompetent It may be necessary to reapply the tourmquets
and to release the lowest as soon as the patient stands, 1n order to be sure
that a distension wave does descend from the external saphenous vein before
the filling from a defective communicating vein obscures the picture,

THE INTERNAL SAPHENOUS INEFFICIENCY —The bands are re-applied, the
external saphenous vein 1s excluded by pressure of the thumb on 1ts ending
before the lowest tourmquet 1s removed the second one 15 released and some
filling of the veins by an inefficient perforator of the thigh usually at Hunter s
canal may be apparent. Lasily the upper band 1s detached and with a tnple
defect, 2 downward wave of distension will indicate & diseased 1nternal
saphenous system

This triple fault 15 often associated with defective deep veins (see Chap

vy 9 Internal fliac vein ineficiency

A rarer type of varicosity occurs 1n the veins of the upper and posterior
surface of the thigh which empty 1nto the internal ilinc vewns  These tnbutanes
comprise the sciatic gluteal pudendal and obturator veins and they may take
partan the general vanicosity of the superficial veins of the lower limbs (Fig.
139 Unless their incompetence 13 considered a complete dingnos:s is unlikely
The volume of blood carmed by the internel tliac system is larger than 18
generally realised

Varkes of these veins are prone to appear 1 patches over the back of
the upper thigh petineum, gemitalia popliteal space and calf The last two
Suggest mefficiency of the external saphenous vein but the tourniquet tests
will demonstrate 1ts efficiency A charactenstic of mternal 1hac varices
ally dunng pregnancy s that of purple naevoid patches on the skin of the
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Fics 135, 136, 137 and 138
A casc of tniple incompetence, € varicosity of the internal and externid saphenout
veins and of a communicating sein n Hunter s canal
FiG 136 shows the vemns at the front controlled by two thigh bands which oceluded the
internal saphcnous ven and the perforating vein of Hunter's cnal
Fic 137 shows the result after hgation of these two veins and siNpping of the long

i saphenous trunk
Fi 138 shows that the varicose short saphenous veins had heen overlooked
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back of the thigh and calf, overlying clusters of varices a presentation which
is seldom seen with the saphenous varicostties.

The internal ilhac vein and its tnbutanes may be the only source of
venous incompetence, i.e the mternal and external saphenous veins and com-
mumeating veins of the thigh and leg are sound

Interns] N Incompeteace,
Varkcose velns due to Incompetence of a
peripheral tnbutary of the Internal fliac vein.

Ordinanly these varices are not unduly prominent although Martorell
(1951) says that they comprise  a very smportant percentage  of the cases of
varicoss that he sees. He further remarks that * generally clinical localisation
of the commumeating vessel 13 difficult and phlebography reveals the existence
of multiple wefficient communications whose ligation 1s practically impossible
or at least not to be recommended.”

Test for Internal iliac vein incompetence —The distribution of these
varices rases the possibility in the chucian s mind, because it 15 not tvpical

of these from an incompetent wnternal or external saphenous and communicat
ing veins (Fig. 139)
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Fic
135

T
137

FiGgs 135, 136 137 and 138
A case of triple incompetence 1e. varicosity of the internal and externi waphenous
veins and of a communicating vein 10 Hunter < cinal
Y16 136 shows the vemns at the front controlled by two thigh bands which oveluded the
internal saphenous vein and the perforating vein of Huntet s canal
F1o 137 shows the result after higation of these two vewns and stappmyp of the long
saphenous trunk
165 138 shows that the vanicose short ssphenous veins had heen overlood ed
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thirty two were on the night and one on the left. The vessels 1n each were
gross causing repulsive disfigurements. They appeared first on the vulva
the affected side was more distorted, but the mons labia majora and 1ntroitus

were greatly enlarged bilaterally (Fig.
140) The veins of the perineum 1aner
and upper thigh merged and were much
enlarged Large cuticular and sub-
cuticular varices disfigured the back of
the thigh popliteal space and calf
wregularly In all the internal and
external saphenous veins were efficient
to the tourniquet tests, one beng con-
firmed by operaton After emptying
while the saphenofemoral junction was
occluded the varices filled promptly

The filling vessels appeared to
emerge from the deep fascia at the 1nner
fold of gluteus maximus a larger one
appeared one inch below this groove
on the postero-nternal aspect of the
thigh. In two patients the veins were
kept collapsed after emptying by press-
g the curve between the fully abducted
thumb and index finger on the wnner
fold of the buttock, indicating that filling
was from an incompetent penpheral
tributary of the internal 1liac vein  One
patient was relicved by ligation of these
veins 1n the gluteal fold (Figs. 140 and
141) The vulval veins were injected
and thrombosed to reduce the risk of
haemorrhage during delivery which was
normal The other two women stayed
1n bed for the last two months of their
pregnancy One delivery was unevent
ful and the vances subsided. The third
had a severe haemorrhage during the

Fuo, 142

After  old deep thrombo-phlebitis,
vancouty of the internal saphenous vein,
especally of the superfichal external
padic veln and 113 tributaries and antero-
exterml vein of the thigh. Note the
slight swelling of the affected limb

second stage of her labour but 1t stopped with the completion of partunition
and her varices had disappeared two months afterwards

In these rare presentations, the

cause of the varices was the pregnancy

and the mechanical pressure on the internal ihac ven by the advanced gravid

uterus,
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The .cough impulse and percussion tests for the internal saphenous vein
are negative.

Three tourniquets are applied. round the knee, lower thigh and groin
These are released 1n turn and will probably show the external saphenous and
communicating veins to be sound The 1nternal 1hac varices and the internal

Fic 140 Fic 141
Figs 140 and 141

Varicositics of peripheral tributanes of the internal ihac vein during pregnancy
Fic 140 Before operation FiG 141 After operation in the gluteal fold and exploration
of internal saphenous vemn (negative)

saphenous varices will fill when the upper one 1s removed 1f filling of the
internal saphenous vein 1s excluded by digital pressure and the test repeated
it will be possible to sec any retrograde distension of the ternal ihac
tributarics Backflow from the internal saphenous vemn is prevented as
follows —

The upper tourmquet is applied and the patient stands Pressure with the
thumb 1s apphed to the sapheno-femoral junction 1} inches external to and
below the pubic spine  The tourniquet 1s released  Any varices due to internal
ihac insufficiency steadily distend

On palpating the varices, one or two may be found larger and morc tense
than the rest, this would suggest secking nearby for the site of their penetration
of the deep fascia  1f direct pressure over such a pomnt controlled the filing
of some or all of the varices, this would 1ndicate exploration of the arcd for
an incompetent perforating vein and 1ts igation  Such points have been found
on the postero- mternal aspect of the upper part of the hamstring musclf:s.

Three striking cases of umlateral varicosity of the peripheral tributaricy
of the internal shac veins during pregnancy hase been scen in women unler
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The vessels i cach were
thirty two were on the right and one on the left

gross causing repulsive dusfiguremeants They appeared first on the vulva
the affected sde was more distorted but the mons labia majora and 1ntroitus

were greatly enlarged bilaterally (Fig
140) The vens of the perineum inner
and upper thigh merged and were much
enlarged Large cuticular and sub-
cuticular varices disfigured the bach of
the thigh pophteal space and calf
irregularly In all the internal and
external saphenous veins were efficient
to the tourniquet tests, one being con-
firmed by operation After emptying
while the saphenofemoral junction was
occluded the varices filled promptly

The filling vessels appeared to
emerge from the deep fascia at the inner
fold of gluteus maximus a larger one
appeared one inch below this groove
on the postero-internal aspect of the
thigh In two patients the veins were
kept collapsed after emptying by press-
ing the curve between the fully abducted
thumb and index finger on the inner
fold of the buttock indicating that filling
was from an incompetent peripheral
tubutary of the mternal iliac vein One
patient was relieved by ligation of these
veins 1n the gluteal fold (Figs. 140 and
141) The wvulval veins were snjected
and thrombosed to reduce the risk of
hacmorrhage duning delivery which was
normal The other two women stayed
in bed for the last two months of their
pregnancy One delivery was upevent
ful and the vances subsided The third
had a severe haemorrhage during the

Fa. 142

After  cld  decp  thrombo-phlebitis,
vanicolity of the Internal saphenous vein,
eipecially of the wuperfical external
pudic vein and jts tributancs and antero-
extornal veln of the thigh, Note the
slight swelling of the affected bmb

second stage of her labour but 1t stopped with the completion of parturition
and her vanices had disappeared two months afterwards

In these rare presentations the cause of the varices was the pregnancy
ond the mechamenl pressure on the internal ihiac vein by the advanced gravid

uterus.
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The cough impulse and percussion tests for the internal saphenous vein
are negative

Three tourniquets are applied, round the knee, lower thigh and grom
These are released 1n turn and will probably show the external saphenous and
communicating vemns to be sound The internal 1hiac varices and the internal

Fic 140 Fig 141
Fics 140 and 141

Varicosities of peripheral tributaries of the nternal iliac vein during pregnancy
Fi6 140 Before operation FiG 141 After operation 1n the gluteal fold and exploration
of internal saphenous vein (negative)

saphenous varices will fill when the upper one 1s removed If filling of the
internal saphenous vein 1s excluded by digital pressure and the test repeated
it will be possible to see any retrograde distension of the internal 1liac
tributaries Backflow from the internal saphenous vemn 1s prevented as
follows —

The upper tourniquet 1s applied and the patient stands Pressure with the
thumb 1s applied to the sapheno-femoral junction 1} inches external to and
below the pubic spine The tourniquet 1s released Any varices due to internal
iliac insufficiency steadily distend

On palpating the varices, one or two may be found larger and more tense
than the rest, this would suggest seeking nearby for the site of their penetration
of the deep fascia If direct pressure over such a pomt controlled the filling
of some or all of the varices, this would indicate exploration of the area for
an imcompetent perforating vein and 1ts higation Such points have been found
on the postero- internal aspect of the upper part of the hamstring muscles

Three striking cases of unilateral varicosity of the peripheral tributaries
of the nternal iliac veins during pregnancy have been seen in women under
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lse
The diagnosis follows the lines already detmiled by the cough 1mpul

percussion test seeking for the filling source by emptying the veins and mamn
talning pressure (with the tourniquet or thumb) at first one and then the other

sapheno-femoral junctions by pressure (Fig. 145)

Fia 145
Varkcosity of ihe wlpaﬁchl gastnc veing following acute perforated appendicitis and left
- 4 s, t::r:oqthe ph e 'junalou"’plh:" ton of

deep thrombo-phleb Pr

w

11 Caoticular naevi

*“ Showers ” of fine cuticular varicules, spider or naevoid in form present
in the buttocks thigh and upper leg, especially in women. Although disfigur
1ing they are of Iittle account chimcally They may be associated with faulty
small perforating veins beneath them They appear with pregnancy and often
dusappear after it. They may become permanent ecspecially 1n mddle-aged
obese women, perhaps associated with vancosity of the saphenous systems
They are eyesores to patients but seldom call for direct treatment.

12. Varicose veins and arterio-venous fistnlae

This condition 1s becoming more frequently recognised now that the
possibility 15 realised It may be congemtal or acquired 1t 1s not proposed to
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10. Varices of the lower abdominal wall

A few patients are seen with varices of the lower abdommal
wall especy-
ally affecting the vemns of the pubis (Fig 142) or the superficial eplgagxlc
veins (Figs 143 and 144) Occasionally the pubic dilations are considered to

Fic 143 Fic 144

Fic 143 —Abdominal varices mainly of the superficial epigastric vemns and bilateral varicose
internal saphenous veins following acute appendicitis with general peritonitis and deep thrombo-
phlebitis
FiG 144 —After bilateral sapheno-femoral ligation, internal abrasion and sclerosing injection
of the long saphenous trunks Note the mncisions

be a hermal protrusion especially mn the female In some instances these
varices are solitary, in others they are associated with varicose internal
saphenous veins, either uni- or bi-lateral (Fig 143)

In both groups there has usually been a previous deep thrombosis The
solitary vessels probably follow a segmental thrombosis of the femoral and
external iliac vemns, but where the varicosity 1s more widespread then the
deep venous involvement has been greater
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ton An arterio-venous ancurysm was present in the tiblm  He remarks
“ the difficultics 1n treating arteno-venous fistulae 1n the extremities are due
aither to the multiplicity of the fistulac m the soft tistue or to an arteno-
venous fistula 1n bone, or to a combmation of both.” He concludes that
congenital arterio-venous fistulae 1n the extremities are an intractable discase

A further case 135 described by Brasthwaite and Tibbs (1955) of vancose
vemns of the buttock and posterior thigh being caused by a double arterto-
venous fistula between the internal pudendal vein and artery Division of
these cleared the veins

We have treated a bov aged twelve whose arterio-venous fistula caused
(1) gross overgrowth of the tibia and fibula (4} inches) and foot, (2) gross
atypical vanicose veins maimnly in the internal saphenous area (3) gross
oedema of the foot and lower half of the leg, (4) scaliness about the malleoh
and ulceration with secondary haemorrhages

An aftempt to clear the vancose veins falled others appeared The
ulcerntion persisted and bled. His general health was impaired. An attempt
to locate the fistula above and below the knee failed The leg was amputated
below the tbral tubercle and a remarkable improvement in hus mental and
physical health followed quickly

13 Indefinite findings and the variability of veins

INDEFINTTE FINDINGS —Perhaps no clear diagnosis is forthcoming when
the tests have been performed carefully The possibility of defective smaller
communicating veins should be conmdered, Occasonally when the constnc
tions are 1n place and the person 1s standing the veins appear to be full but
palpation reveals that therc 1s no pressure 1n them or they are but slightly
distended, possibly due to thickened veins, incomplete emptying or to too
tight or too slack a constniction band Repetition of the tests three or four
umes may be necessary to make a diagnosis  Assistance may be gained by
the patient standing with the bands on and watching what happens when a
vigorous cough 15 made and also when the patient stands on his toes once
or twice  The lower veins may fill which would suggest incompetent deep
and commumcating veins. The obscure diagnoses are the exception rather
than the rule. A partial diagnosts 15 not difficult but a complete explanation
of the varices is sometimes baffing.

Many patents will be examined before clearcut examples of each
diagnosis are found A previous history of a persistently swollen foot and
leg after an accident, eg a broken leg, operation pregnancy or illness 1s
suggestive of an attack of deep thrombo-phlebitts (which may be bilateral too)
recanalisation of which will be followed by defective deep nnd perforating
veins

A feature which will modify the findings and perhaps confuse the
diagnosis 15 that shown by both Warwickh and Dow pc'rl‘hegs demonstrated
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deal with the latter because the history of injury to the limb will usually lead
to the diagnosis and point the way to treatment

Congenital arterio-venous fistula caus.
ing varicose vemns was hinted at by King
(1950), whilst Prulachs and Vidal-Barraquer
(1953) consider that all varicose veins have
this basic aetiology We have read this
detailed work and cannot accept 1t

Nevertheless there are arterio-venous
fistulae associated with varicose veins Their
presentation varies with the size of the
fistulae When large the varicosities present
in boyhood and are associated with an
increase 1n size and growth of the leg and
foot, usually unilateral

The veins are gross and atypical They
often pulsate, there may be a murmur
audible 1n them The skin has various
naevoid staining and this may be the factor
which causes the patient to seek treatment
In the vicimty of the fistula, the skin s
markedly warm The lower leg, ankle and
foot often become the seat of swelling
eczema and ulceration The skin 1s colder
beyond the fistula In the established case,
the oscillometric reading 1s increased above
the fistula and reduced below 1t

Fic 146 When the fistula 15 small, then the vems

i yencose vems due 102 appear later mn Iife and the diagnosts 1s based

popliteal space, they pulsated on the warm skin atypically distributed veins

shghtly which pulsate and give the responses which

are characteristic of communicating veins

Figure 146 1llustrates innocuous varicose veins at the knee which pulsated, and

were associated with warm overlymg skin and an ulcer at the external

malleolus Exploration of them revealed an enormous pulsating plexiform

mtramuscular aneurysm, which surrounded the condyles of the femur The

operation was not continued into the popliteal space, where 1t was considered
the fistula probably lay

An illummating case was reported by Nisbet (1954), where a large
aberrant artery was found passing into the tibia, having caused 1t to overgrow
Ligation reheved the woman of ulceration of the ankle and foot with
enlarged veins for several years, but ultimately the condition recurred and
amputation was necessary to give relief from pain, haemorrhage and ulcera-
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14 Compensatory veins to thrombosed decp veins

Before the treatment of varcose superficial vemns of the lower limbs is
adered thought 15 given to the question whether they are pnmary of
\pensatory to past of present thrombosis or obstruction of the posterior
il popliteat femoral or fhac veins
Following deep thrombophlebitis untl the deep vewns recanalise the
m circulation may be 1n part transferred to the superficial veins These
enlarge and possibly become varicose 1n appearance, although not
wsarily vancose 1 fact. The tests will imdicate their true state. To
terate distended subcutancous compensatory vessels as if they were varl
ties would be a disservice to the sufferer The history and examination,
11d suggest the decp thrombosis while the lmb swollen 1n part would
cate a deeper lesion and contra-indicate any procedure on the legs at any
: for the time being (see Chap XII)

Degrees of varcosity
Of recent years for chinical purposes it has been found useful to put
tcose veins of the internal saphenous vein into three classes

Class 1 ~—This includes those veins which give no defimite response to
tourniquet and  cough impulse ™ tests. It includes varices that are
erally referred to as the “trivial ” “vemty” or nylon™ veins 1e the
Ie prominent vein or 1solated cluster

Class 2 —This compnises those varicose veins which give a positive result
he tourniquet test, but a negative response to the cough impulse  test.
aghtly varices and aching leg are the complaints with these they seldom
se swelling skin changes cczema or uleeration

Class 3 —This contamns the gross presentations of varicose veins where
results of the “cough impulse and tourmquet tests are indubitably and
matically positive  Varncose veins comphicated by swelling, ulceration or
tma are almost invanably of this class Readers will recall that a positive
vugh impulse * test indicates that there 15 a column of blood unaterrupted
valves from the leg and thigh through the saphenofemoral junction to
heart and therefore the pressure m such vancosities during coughing and
aming may reach 200 mm of mercury (Warwick, 1931)

Test for the efficlency of a vein at operation
QOccasionally at operation for varicose veins it 15 necessary to determine
efficiency or otherwise of a saphenous trunk. Examples are —

t An operation for varices 1n the perineum  genitalia or upper thigh
ang {rom inefficiency of the superficial external pudic vemn a tnibutary of
internal saphenous vein or from a defective petipheral vein of the internal
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thhac vein The efficiency of the internal saphenous vein must be tested, if
1t 1s faulty a sapheno-femoral tie will be needed ,

2 A varicose vemn was found to enter the popliteal space and to jomn
the popliteal vein The external saphenous was somewhat large but had been
mconspicuous at the chmical examination, and the question of its efficiency
angl the necessity of doing a sapheno-popliteal ligation and external saphenous
stripping arose

Fic 147

Testing a vein at operation for the competence of 1ts valves by a rapid
retrograde 1njection of 20 ml of saline

3 In a few instances (see Chaps XIV and XVII) a patient may benefit
from ligation of the popliteal or femoral vemn Direct evidence of their
defective valvular state before proceeding with such a ligation 1s needed

The test 1s carried out as follows (Fig 147) The vemn 1n question 1s
defined for 13} inches A strand of thick catgut or tape 1s passed round 1ts
proximal part twice and held with a heavy haemostat, 1ts weight will hold
the higature tight enough to occlude the vessel and yet not to damage 1t

A syringe with a medium-sized needle 1s filled with 20 ml normal saline
which 1s 1njected rapidly nto the vein in a retrograde direction Two results
are possible —

1 The vemn distends immediately and the saline squirts out, alongside
of the needle This vein 1s efficient, for 1ts valves are preventing a retrograde
flow

2 The syringe can be discharged repeatedly as quickly as 1t 18 possible
and the vemn 1s unaffected 1n size This vessel has effictent valves and can
be dealt with, as such a defect seems to require

156



THE DIAGNOSIS OF VARICOSE VYEINS

REFERENCES

BRATTIWAITE, F, & TiBp8 D (1955). Brit. J Surg 174, 442,
BroDre, Sik BENJAMIN COLLINS (1846) Lectures illustratire of rvarows subjects 1
pdflm&'o and mrg:ry (London. Lonﬁmnn.
E Texamin aux reflux veincux dans les varices superficlelles. Arck
gén. Clur 2.

44 54

F B, & Jonea D P.E.(I953) Lancet1 17
CooPER W W (1934). Ann. Swrg 99 799
Dow J D (1951) J Fac. Raduwl. 2, 180
Hossws 1 (1922) Boston med. surg J 187 258
—— (1934). Arck Snrg.. Clncaya 9 794-300
Kmng, B 5.1 (1950). Anst. NI Sury 20, 126,
Masorwew, H R., & OCHANER A (1936) Arch. Surg., Chicago 33, 479
MaxrorelL, F (1951) 1 erwcose } eins p 75 Barcelona, Editorml Labor S Al
Mrees, T T, &JANES J M (1955). Surgery 37 2, 184
Nisser N W (1954) Brit. J Swrg 41 658
PrxrEE8, G (1895) Disch. med. TWachr 21 253

Wazwick W TurNER (1931). Rational Treatment of Varicose 1 emns pp 81 89 and 103
London, Faber and Faber

157



CHAPTER VII

THE TREATMENT OF VARICOSE VEINS
BY INJECTIONS

sclerosing agent 1nto a varicose vein 1s to destroy its endothelum, as a

result an aseptic chemical phiebitis follows and the blood clots in the
affected section Granulation tissue from the subendothelial coat grows mto the
thrombus formed, and in swtable circumstances 1t 1s converted into fibrous
tissue, the vemn becomes a solid fibrous cord which 1s sometimes palpable as
a fine string 1 a thin imb This 1s the 1deal and 1n suitably selected and
correctly treated vessels 1t does occur, as instanced by numerous limbs so
treated and inspected for years afterwards without a return of the varicosities

It 1s not achieved when the varicose vessel 1s 1n direct connection with
blood circulating under high pressure, as for instance from an incompetent
mternal or external saphenous or a faulty communicating vein When these
are nefficient, the circulation both in pressure and volume 1s so great during
activity that even if thrombosis 1s induced 1n an injected varicose vemn re-
canalisation almost always takes place A potent agent at work about the
clot, 1s that of cellular activity arising from the mtima and from the cells in
the blood These remove the thrombus by their digestive power, so that the
vemn recanalises 1 three to twelve months, its wall remaming merely
thickened by an increase in fibrous tissue and 1its lumen honeycombed
by criss-cross residual fibrous strands, especially at the valves It 1s emphasised
that thrombosis 1n varices 15 a result of the sclerosant’s action on the venous
mtima (possibly due to intimal dehydration), and 1in some cases on the medxa,
and not to 1ts effect on the blood in the vein The older techmique of mjecting
a caustic fluid that also produced clotting, such as that of pure carbolic acid,
has been abandoned because of 1ts tendency to produce bulky painful clots
mn the superficial, perforating and perhaps the deep vems with occasional
embolism The fundamental effect of a good sclerosant 1s destruction of the
venous mtima and possibly of the media, localised to the varicose veins
njected

SCLEROSANT fluids and their actien.—The purpose of an 1mjection of a

OTHER LFFECTS OF A SCLEROSANT —In addition to the effects on the vein
wall 1n the vicimty of 1njection, the sclerosing medium may exert its rntating

action on — em
(@) The endothelium of a varicose portion of the same superficial system,

remote from the injection which may also become thrombosed ol
() The perivenous tissues of the mjected vein, either because of aut 21,
techmque (1 ¢ a perivenous injection), or because the solution has permeate
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the vessel wall, or leaked through the needle puncture varying degrees of
periphlebitis follow

(c) The communicating veins between the superficial and deep vemns in
the area which are possibly sclerosed and thrombosed

(d) The adjacent deep veins and their valves which may be similarly
affected and thrombosed and permanently damaged, if the sclerosant is
sufficient in amount and concentration

(¢) The person as a whole The sclerosant by mungling with the circulat
g blood produces a general effect to an extent depending on 1ts composition
the amount and speed of 1ts introduction and on the susceptibility of the patient
to 1t, e g cinchonism after an injection of qunine end urethane, an allergic
collapse after sodium morrhuate or ethanolamine (ethamolin)

The history, progress and safety of sclerosant therapy

THE HISTORY OF SCLEROSING INJECTIONS —The 1njection of varicose veins
developed shortly after the introduction of the hypodermic synnge It arose
out of the chimical observation that an attack of spontaneous thrombophlebitis
1n varicose veins was occasionally followed by their cure. Pravaz (1857) used
sclerosant therapy 1n 1851 when he injected a solution of ferric chlonde into
an aneurvsm 1n the hope of causing permanent thrombosis 1n 1t. This was
used by Chassaignac (1855) 1n 1853 for injection treatment of varicose veins
since when many substances have been tried.

In 1904 Tavel of Berne combined the operation of higation wath the
mpection of carbolic acid 5 per cent. and made a convincing case for his
method. Schiass (1908) wmnjected ! per cent. 10dine 1 1 per cent. aqueous
potassium fodide From 1912 onwards mercunc chloride was tried for this
purpose by Linser (1916 and 1921) but the general toxicity of this drug as
shown by transient alburmnuna and the gross damage that resulted from
leakage 1nto the pertvenous tissues prevented this from making a general
appeal  Srcard (1922) introduced sodium salicylate njections giving 2 ml
of a 20 per cent. solution s the first dose and 2 3 ml of a 30 40 per cent
solution after two to three days. Sicard stated that it was effective, harmless
and painless He had tried salvarsan and soditm carbonate but had found
them too caustic K Lanser (1925) used a 15 20 per cent. solution of sodum
chlande  sugar n vanious forms was also tried (Kausch 1917 Nobl 1926)
Quinine as a varicose vein sclerosant was first used in 1913 (Hanschell 1928)
and later urethane was added as a local anaesthetic (Génévrier 1922) Subse
quently it was used synchronously wath lithocaine (ithwm salicylate 30 per
cent. tutocaine 1 per cent) as the “ twin ” injection (Mawngot and Carlton
1928 Harvey 1n 1936) Other remedies have been tred since

PROGRESS OF INJECTION THERAPY — The fear of fatal embolism 1s so
ingrained 1n anyone who has observed the tragedy of 1ts occurrence n a patient
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who has reached the pleasant state of convalescence after a major but successful
operation, that the almost universal and unquestioning belief 1n the danger of a
deliberately induced thrombosis generally deterred the medical profession as a
whole from attempting to cure varicose vems by mjection 1n the period
1880-1920 ” (Warwick, 1931 )

In spite of this fear, however, individual efforts continued to be made
to develop the method 1nto a safe yet sound remedy Gradually 1ts effectiveness
was established and confidence i the method was won, until 1n the period
1920-35 the injection of varicose veins was the method of choice for therr
treatment

Since 1935, 1ts scope has narrowed from its erstwhile use for every
case of varicose veins, because a high percentage of recurrences followed
(Howard et al, 1931, Faxon, 1933)

It 1s still a useful remedy with the correct selection of the varicosity,
material and techmque, although 1ts use has greatly contracted In expressing
this opimon, however, the disapproval of sclerosing injections by other workers
must be stated in order that readers may be assisted to a fair evaluation
(Fratkin, 1951)

EMBOLISM AND THE SAFETY OF INJECTION TREATMENT — The question of the
theoretical danger of embolism as a complication of the mnjection treatment must
be considered The practical answer to the question lies 1n the immense number of
cases that have been treated and the few fatal cases found in the hiterature”

“If the absence of records of death be regarded as somewhat negative evidence,
the fact that very large series of cases have been recorded with no death shows that
the risk of embolism 1s neghgible Thus, Payne quotes Linser’s records of 6,000
cases and Nobl’s 2,950 cases without a death ”

“ Forestier (1928) 1n a discussion on varicose ulcers, reported that Sicard
and his co-workers had made over 300,000 injections of sodrum salicylate, and
nearly 25,000 mjections of quimne, and they had not one case of pulmonary
embolism to report ” (Warwick, 1931)

A personal series on our records 1s of about 30,000 injections given Since
1940, without known embolism or fatality

The 1njection treatment of varicose veins 1n careful hands may therefore
be regarded as free from danger

The explanation advanced for this freedom from embolism after mjection
treatment 1s that the thrombi that form are closely adherent to the vessel wall
by the associated phlebitis They are never soft and loosely attached, as are
the much-feared ones of phlebothrombosis that result m a post-operativc
embolus

We have never seen embolism after the injection of a varicose vemn
Embolism could arse from the thrombus n the superficial vemns becommdg
detached, or from 1t propagating via a perforating to the deep vemns agn
breaking off into the main venous stream This 18 possible when a pers ’
who 1s 1mmobilised for a considerable period after njection starts to mov
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her an incumbrance  When the incompetent communicating veins have
divided 1njections may be carried out cautiously 1f the varices require 1t.

{ged and debilitated persons —Elderly persons and unstabilised diabetic

«ts are examples of those 1n whom caution and prelimipary treatment 1s
i «d for before a course of sclerosing injections No person who is umvell
{ inactive should be injected as movement Is the protection against a deep
rcad of thrombosis

Fibrosed varicose veins —Fibrosed varicose veins are like india rubber
ubing, therr ngd walls tend to kecp patent, they are unlikely to close
pormanently Because of this these vessels are better excised, as by stripping,
or failing this sustalned pressure for a month must be made on them by a pad
nd compression bandage for the purpose of kecping them collapsed and
inducing their walls to adhere permanently after the sclerosant has scanfied
thelr endothelum An enarcling band of emplastrum-saponis (Diachylon
strapping) 15 easily tolerated for three months by most people

Vanices In scar tissue above the ankle —These are better not injected for
three reasons. First, there 1s often an mcompetent ankle perforating ven
beneath them which transmits high intravenous pressure through them so a
sclerosant injection 1s unlikely to cause an obliterative thrombosis m these
vessels or if 1t doss 1t will be rapidly recanalised.

Second tissue where ulceration 18 or has been 1s impoverished and the
reaction following an injection mught precipitate tissue necrosis for an
appreciable area caumng a slowly healing ulcer

Third, a thrombus here can quickly extend to the posterior tial venae
comttes because the commurucating veins here are short and direct.

Proved sclerosants,—The sclerosants detailed here have been used by
many operators for years with safety and effect, and we can vouch for their
usefulness under the conditions mentioned

THE STERILITY OF THE SCLEROSANT —Most of the sclerosing solutions
used are strong antiseptics and are selfsteriising but they should be
chemically stable and sterilisable by autoclaving, No dependence should be
placed upon a solution s scif-sterilising powers and throughout 1ts preparation
2nd use 1t should be handled with aseptic technique The salicylate and the
phenol glycerine solutions are self-sterilising. The sclerosant should be drawn
from ampoules rather than from rubber-capped bottles although such a con
tainer 18 permussible 1n a clinic where several are used during the course of a

\few hours and the partially empty ones are discarded afterwards

The components of the sclerosing solution must be pure chemically and

~ocally r"l]':xc water must be triple dustilled and pyrogen free or nigors
oliow
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pregnancy, the menopause or advancing age These may be classed as
recurrences, but in our experience this 1s not entirely so, many are fresh
varices, being developments of the above incidents In any case, the gospel
that effective treatment for varicose veins 1s available 1s spread

(c) When operation 1s undesirable for reasons of concomitant systemtc
disease or old age Some patients are unable for social reasons to give the
time required for an operation In such circumstances, injections performed
by a surgeon experienced in this therapy, combined with efficient elastic
stockings, pressure bandaging, etc, assist these persons, although as a rule
only for a matter of months, recanalisation 1s almost mnvariable

(d) Spontaneous superficial thrombophlebitis and injections In a patient
suffering from spontaneous superficial thrombophlebitis of gross varicose
veins, we perform sapheno-femoral or sapheno-popliteal ligation as soon as
possible, followed by sclerosing injections

If the veins are not such as to require the strategic ligation, then provided
the patient 1s steadily ambulant, we give sclerosing injections into the adjacent
patent varices The objective 1s to provoke such a destructive reaction 1n the
varices that they will fibrose and permanently obliterate instead of the usual
recanalisation in the following three to six months We have practised 1t since
1940 without mishap or regret A firm pressure bandage or elastic stocking
1s maintamed over the thrombosed vessels by day and might for at least four
to six weeks to keep the veins flat and ribbon-ike during orgamsation and
fibrosis (Chapter XV)

CONTRAINDICATIONS TO INJECTIONS —Sclerosing 1njections are madvisable
1n the presence of the following conditions —

Cardiac disease —Where there 1s uncompensated heart disease the
injection should not be given If the disease i1s compensated and the patient 1s
capable of some positive activity and the veins are painful, or eczema and
ulceration are threatening, the treatment may be attempted

Peripheral arterial disease —The presence of an inadequate peripheral
arterial circulation means that caution must be exercised with these limbs as
the tissues are able to withstand only a shght reaction before necrosis 1

precipitated

Asthma —Lutton and Grant (1953) suggest that asthmatic patients should
be mnjected with care

Old phlebitis of deep veins was formerly held to be a contraindication 1tlo
the njection of superficial varices This cannot now be accepted While
superficial veins may occasionally be compensatory, the usual state of aﬁalr}f
1s that the venous circulation 1s hampered by the superficial varicosities \;gllfll
are comparable to the varicose veins of the primary type The superiicia
dilatation. therefore, 1s usually of no value to a hard-pressed deep circulation,
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but rather an incumbrance  When the incompetent communicating veins have
been divided, injections may be carrnied out cautiously if the varices requrre 1t.

Aged and debilitated persons —Elderly persons and unstabilised diabetic
subjects are exemples of those in whom caution and preltminary treatment 18
called for before a course of sclerosing injections No person who 1s unwell
and inactive should be injected as movement Is the protection against a deep
spread of thrombosis

Fibrosed varicose veins —Fibrosed varicose veins arc like indra-rubber
tubing, thewr ngid walls tend to keep patent, they arc unlikely to close
permanently Because of this these vesscels are better excised as by stripping
or failing this sustained pressure for a month must be made on them by a pad
and compression bandage for the purpose of keeping them collapsed and
inducing their walls to adhere permanently after the sclerosant has scanfied
ther endothelum. An encircling band of emplastrum-sapoms (Diachylon
strapping) 13 easily tolerated for three months by most people

Vances 1n scar tissue above the ankle —These are better not injected for
three reasons First there 1s often an incompetent ankle perforating vein
beneath them which transmuts high intravenous pressure through them so a
sclerosant njection 1s unlikely to cause an obliterative thrombosis 1n these
vessels or 1f 1t does 1t will be rapidly recanalised

Second, tissue where ulceration is or has been, 15 impovenished, and the
reaction following an inmjection might precipitate tissue necross for an
appreciable arca causing a slowly healing ulcer

Third a thrombus here can quickly extend to the posterior tibial venae
comutes, because the communicating veins here are short and direct.

Proved sclerosants.—The sclerosants detailed here have been used by
many operators for years with safety and effect and we can vouch for their
usefulness under the conditions mentioned

THE STERILITY OF THE SCLEROSANT —Most of the sclerosing solutions
used are strong antiseptics and are self-sterilismg, but they should be
chemically stable and sterilisable by autoclaving. No dependence should be
placed upon a solation s sclf-sterihising powers and throughout 1ts preparation
and use it should be handled with aseptic technique The salicylate and the
phenol-glycenine solutions are self-sterilising. The sclerosant should be drawn

ampoules rather than from rubbercapped bottles although such a con
tainer is permissible 1n a clinic where several are used during the course of a
few hours and the partially empty ones are discarded afterwards.

The components of the sclerosing solution must be pure chemically and
bﬂdc‘no]oglmlly The water must be triple distilled and pyrogen free or rigors
and pyrexia may follow
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PHENOL-GLYCERINE —Of the solutions to be mentioned the phenol-
glycerime fluid has been found the most satisfactory It 1s based on Riddoch’s
(1946) solution of phenol 2 per cent, glycerme 30 per cent One of us began
to use 1t 1n October, 1946, and has continued to do so simce In the period
October, 1946 - December, 1952, 1n the consulting room at least 2,000 - 3,000
patients were mnjected annually personally, one to four njections per session
being given to each No immediate or late local 1ll-effects have been observed
Very rarely a patient has felt faint and needed a glass of water. An injection
ulcer has occurred 1n only four persons 1n seven years

By a process of trial and error, a fluid of the following composttion has
been found to be effective and safe, viz, phenol crystals 23-3 per cent,
glycerme 25-30 per cent It 1s tinted with a trace of methylene blue to
distinguish 1t from saline, methylated spirits, water, adrenalme and other
colourless solutions, such errors have been made and have attracted publicity
at the inquests which have followed the mistaken imjection of these solutions,
not to mention claims 1n the Courts for damages The weaker solution 1s used
for cuticular varices and naevi, where the vitality of the tissues 1s suspect and
in older persons

Phenol-glycerine 1s a fair sclerosant The resulting thrombosis 18 moderate
and not bulky The ensuing tenderness lasts for one to seven days It seldom
gives rise to pamn, periphlebitis or extensive swelling, and it 1s exceptional for
a patient to be incapacitated by 1t for even a short period, or for local necrosis
to occur

Sterilisation —The phenol-glycerme solution, although a self-stenlising
fluid, 1s prepared from the purest phenol crystals, glycerine and apyrogen
water, and 1s autociaved before use

Risk of thrombosed deep veins —Phenol-glycerine sclerosant does not
tend to affect the deep veins, for no case of this has been seen since 1ts use was
begun 1n 1946 The solution fails to thrombose when 1t 1s diluted by a quarter
of 1ts volume, 7 e to less than 2 per cent phenol, which rapidly occurs 1n deep
veins

Tissue necrosis—When phenol-glycerme is mjected into the tissues, a
swelling 1s immediately apparent and an instant sharp warning paimn follows,
causing mvoluntary movement and an audible mspiration The surgeon stops
mjecting promptly and checks that the needle point 1s 1n the vein, by exercising
suction with the syringe plunger, before proceeding The pain passes qff
within a minute, due to the anaesthetising effect of the phenol When the fluid
has been nserted paravenously, an injection ulcer rarely follows; ffour cases
have been seen 1n over ten thousand patients to whom 1t has been given

Dosage —The volume of solution used 1s 1-2 ml and, if requmeczi
three to four such insertions may be gtven at a session The aim 15 to avot :
causing the patient so much pan that he is unduly inconvenienced, mcapaci
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{ated or prevented from following his occupation because enforced rest is
conductve to the spread of the thrombi decply

The constitutional effects of phenol glycerine solution —In a few patients
temporery giddiness has followed an mjection but no patient has fainted or
collapsed a few have needed a sniff of smelling salts or a drink of water
Some 1ntelligent persons have stated that they could taste the carbohc acid
shortly after the 1njection had been given to them

Bleeding after injection —The only shight disadvantage of the injection
of the phenol-glycerine fluid 1s one that 15 common to all sclerosants that of
bleeding from the puncture for a minute or so It 1s easily overcome by the
light pressure of the patient s finger on a swab for two minutes as he sits or
reclmes on the couch this pause 1s tn any case essential 1n order to give the
sclerosant time to act on the endothelium before 1t 13 swept away by the
crculation which restarts the moment movement begins (Fig. 152p)

QUINDNE AND URETHANE.—In 1921 Génévner introduced the injection of
qune hydrochloride 13 3 per cent (4 grammes) and urethane 6-6 per cent
(2 grammes) 1n distilled water as a sclerosant This combination is still in
use though quiune hydrochlonide 115 125 per cent w/v and urethane
55 65 per cent. w/v are the usual strengths It 1s an analgesic solution
The urethane exerts an anaesthetic action and also raises the solubility of the
qumne salt 1n water The solution 1s stable 1s strongly antiseptic and can
be boiled or autoclaved When 1t 1s cold 1t deposits crystals and, therefore
1t requires inspection and perhaps warmung before injection, otherwise the

;]les jam the synnge and block the needle as well as the solution being
ate

Dase —After an mtial dose of 4 ml to test the patient s sensitivity to
quinine 1t 13 injected subsequently in amounts of § 2 ml using a maxyimum
of 6 ml. per session

Effect —It does not cause immediate discomfort. A slight burning pan
may be felt spreading along the vein injected The patient may have a bitter
taste in the mouth shortly afterwards The quinine acts on the endothelium
and subendothelial tissues A hard pamnful thrombosis follows sometimes
associated with local swelling. When 1t 1s injected paravenously instant pamn
occurs and a necrotic uleer develops if it is continued. When it is given duning
g!?gmncy the quimne may induce abortion or tnduce labour or if the patient

menstruating 1t may stimulate a colicky uternine hypogastric pamn or restart

A recent period  On the whole 1t 15 & dependable and safe sclerosant, although

;I:llil:edlate famnt symptoms of cinchonism may follow 1n scnsitive persons

8 useful alternative to the phenol-glycerine solution when this is not
avatlable or ieffective in the varices under consideration.
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PHENOL-GLYCERINE —Of the solutions to be mentioned the phenol-
glycerine fluid has been found the most satisfactory It 1s based on Ruddoch’s
(1946) solution of phenol 2 per cent, glycerine 30 per cent One of us began
to use 1t 1n October, 1946, and has continued to do so since In the period
October, 1946 - December, 1952, 1 the consulting room at least 2,000 - 3,000
patients were injected annually personally, one to four 1njections per session
being given to each No immediate or late local 1ll-effects have been observed
Very rarely a patient has felt faint and needed a glass of water An injection
ulcer has occurred 1n only four persons 1n seven years

By a process of trial and error, a flud of the following composition has
been found to be effective and safe, viz, phenol crystals 21 -3 per cent.
glycerme 25-30 per cent It 1s tinted with a trace of methylene blue to
distinguish 1t from saline, methylated spirits, water, adrenaline and other
colourless solutions, such errors have been made and have attracted publicity
at the 1nquests which have followed the mistaken injection of these solutions,
not to mention claims in the Courts for damages The weaker solution 1s used
for cuticular varices and naevi, where the vitality of the tissues 1s suspect and
1 older persons

Phenol-glycerine 1s a fair sclerosant The resulting thrombosis is moderate
and not bulky The ensuing tenderness lasts for one to seven days It seldom
gives rise to pain, periphlebitis or extensive swelling, and 1t is exceptional for
a patient to be mncapacitated by 1t for even a short period, or for local necrosis
to occur

Sterilisation —The phenol-glycerine solution, although a self-sterilising
flmd, 15 prepared from the purest phenol crystals, glycerme and apyrogen
water, and 1s autoclaved before use

Risk of thrombosed deep veins —Phenol-glycerine sclerosant does not
tend to affect the deep veins, for no case of this has been seen since its use was
begun 1n 1946 The solution fails to thrombose when 1t 1s diluted by a quarter
of 1ts volume, 1 e to less than 2 per cent phenol, which rapidly occurs 1n deep
veins

Tissue necrosis —When phenol-glycerine 1s mjected nto the tissues, a
swelling 1s immediately apparent and an instant sharp warmng pain follows.
causing 1nvoluntary movement and an audible nspiration The surgeon stops
injecting promptly and checks that the needle point 1s 1n the vein, by exercxsmtgf
suction with the syringe plunger, before proceeding The pam passes O
within a minute, due to the anaesthetising effect of the phenol ‘When the flud
has been inserted paravenously, an injection ulcer rarely follows; four cases
have been seen 1n over ten thousand patients to whom 1t has been given

Dosage —The volume of solution used 1s 1-2 ml and, if TCqulre(ii.
three to four such nsertions may be given at a sesston The aim 1s 10 av;);r
causing the patient so much pamn that he 1s unduly mconvenienced, mcap
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urethane 1s necessary to precipitate fully the hthium solution but excellent
results follow their use 1n equal doses

Effect —An extenstve pamnful thrombosis with considerable periphlebitis
results When the vanicose internal saphenous vemn is mjected the entire
trunk may thrombose from the ankle to the saphenous opening although this
is not an objective Occasionally after the procedure of sapheno-femoral
ligation internal abrasion and wnjection of the internal saphenous vein at the
groin and ankle a section of the main vein remains patent at the knee In
a few mstances injections of phenol-glycerine solution have failed to close 1t
but the twin” injection, with a pressure bandage afterwards, has always
occluded 1t.

Administration —The admunistration of the * twin ™ njection 1s by one
or two techniques, both designed to keep the flurds apart until they are in the
vemn. Should they make contact 1n the syringe the tacky precipitate will make
the piston stick and block the needle

(a) The single puncture method —One syninge 15 charged with 1 2 ml of
quinine-urethane another with lithocaine 1 2 m! and a third wath 05 m!
of stenile dustilled apyrogen water (ordinary boiled water 1s unsuitable because
1t contams pyrogens) Only one needle 13 required The first mjection of
quinine 13 given slowly into the centre of the vanx 1t 15 wished to sclerose
Before the synnge 1s gently detached from the needle, suciton 1s apphed to
check that the needle 1s clearly in the vein The second syringe containing
| ml of sterile water 1s connected and emptied 1nto the vein this clears the
needle of quirine Agamn asprration 1s made to confirm that the point 1s still
1n the lumen The third synnge containing lithocaine 1s applied to the needle
and slowly discharged mto the vein after once more withdrawing blood to
check that the needle point 1s 1n the vein The weakness of this method 1s that
the change of syringe may move the needle out of the vessel and a paravenous
tngection of lithocaine made which causes necrosis With practice however
the method 15 satisfactory because 1t is usually reserved for the larger
vanices and there 1s little dufficulty in mamtaining the needle 1n place The
administration 1s made slowly so that there 1s time for the sclerosant to spread
superficially without ereating eddies and not to pass deeply

(b) The two-puncture method (Fig. 149) —The second technique requires
two syringes and the instillations are given through separate punctures The
PRuent sits or lies wath the leg shghtly dependant or honzontal The lithocatne
1 njected at the upper end of the length of vemn 1t 1s wished to sclerose and
h quinine at the lower convemently prominent vessels are chosen The

uids slowly intermingle and an effective thrombophlebitis results in the
:;tmn of the vein between and around the punctures It may spread con-
merably up and down and cause an acute chemrcal periphlebitis which
tdes the overlying skin Ideally two operators are required for this tech
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mique, the injections being made synchronously, although they are always

successful if the syringes are filled ready and discharged one after tge

other, especially with the legs 1n the horizontal or shghtly dependant posttion

in which circumstances the circulation 1s mmmimal Patients stt or hie with thé
legs on the couch for at least five minutes afterwards

In this way 1t 1s possible to block

temporarily an unligated faulty internal

saphenous vemn and to accelerate healing

of an ulcer so that an earlier radical

operation can be performed We have

never seen thrombosis of the deep vens

Blood tighter than 0T 410 embolism follow one of these

Lithocaine “twin” jections made in the consult-

mg-room  Superficial pain of some

severity in the leg s usual for several

days Patients are warned of this, aspirm

and codeine are prescribed and they are

mstructed to take them as necessary in

Lithocaine order to “ carry on as usual ” by day and
Blood to assist sleep at night

The two methods are used for
different presentations of varicose veins
the single puncture for a cluster and the

e e aaac double one for a length of varicose vessel,
e g the posterior arch vem from the ankle

T“d to the knee
AETHANOLAMINE (Monoethanolamine
N 5 per cent with Benzyl Alcohol 2 per
K cent ) —Various proprietary preparations
are Ethamolin, Monethan, Neovaricane,
Fic 149 ete.
The principle which underlies the “twin Acthanolamine 1 sterlised by auto-

ingection  Sclerosing fluids like lthocaine

which are heavier than blood are claving

ingected at the upper end of the vem to

be sclerosed and the highter agents such Dose—It 1s given 1n 1-2 ml doses

as quinine and urethane at the lower end with a total of 6 ml per session

Effect —It 1s a good sclerosant of varicose veins, but causes a pamful
thrombosts We have not seen an injection ulcer follow 1fs use

Toxic effects —Sensitivity reactions may occur One form 1s violent
backache, pam in the neck and headache Occasionally collapse follow?
its injection, although 1 mimm of adrenahne hydrochloride per 2 ml Oh
Ethamolin prevents this—Kirkland (1947)  Shelley (1939) reports a dc?l
after an njection of 4 ml of monoethanolamine oleate 1n a woman of fifty-
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seven years of age. Foote (1944) reports a collapse with recovery 1n twenty
four hours after an mnjection of ¢-5 ml The authors have received personal
reports of other collapses after injections of this substance but none of them
were fatal

Death after an injection of Ethamolin —An instructive fatal casec was
reported by Lutton and Grant (1953) A marned woman aged forty three was
given ethanolamune oleate 6 ml into her varices whilst standing this was her
first injection  She collapsed became unconscious and died. She was a chronic
asthmatic patient and death was considered to be due to an allergic reaction
to the wmjection The sclerosant was cultured and found to be sterle

We suggest that three errors of injection therapy occurred 1n this case
first, the standing position (the patient should be sttting or lying) second, the
excessive dose of agent (it should never bo over 2 ml) and last, the omission
to make a first trial dose of 4 ml for sensitivity purposes.

SODIUM MORRHUATE 5 10 PER CENT —Thus substance 15 still widely used
i Bntam and America since 1t was first published by Higgins and Kettel
(1930) It 1s but a temporary sclerosant, and it 1is mentioned here
to condemn 1t strongly because syncope and death may follow its use One
of our patients died 1n 1930 almost immediately after an mjection of 1 ml
of 10 per cent in the standing position Other workers have reported
anaphylactic reactions following its use (Zimmesman 1934 Lewis 1936
Dale, 1937) Praver and Becker (1935) reported 3 per cent. of unfavourable
reactions with this substance It i1s of varniable chemical composition and
certamn specimens contain toxic fractions (e ¢ fish proteins) which cause these
unpredictable morbid reactions Clay and Jackson reported a death n 1955
following an 1njection of it.
‘MB)SOTREDECAL (sodium 2 tetradecyl sulphate) (Retner 1946 Dingwall

This remedy 18 strongly recommended 1n the United States but 1t 1s not
tvailable 1n Britain It 1s a synthetic surface-active substance It 1s highly
spoken of by Linton (personal commumcation) and Orbach (1950) whose
technique is interesting  He uses the empty vein techmque, taking a small
quantity of sodium tetradecyl sulphate 0-5 m! in a syringe and shaking 1t up
to make 1t froth. He njects a bubble of air into the vein this clears the
selected segment of blood and then the frothed sclerosant 1s inserted This
i followed by a compression bandage (we agrec that this 1s essential) He
Teports good results from this technique with small doses of sclerosant

CONCENTRATED SALINE SOLUTIONS (SODIUM CHLORIDE) 20 30 PER CENT
—Strong solutions of sodwum chlonde are farr temporary sclerosants. They
Cause severe pan on injection but this can be ncutralised by including
procaine 1 2 per cent A large volume, 3 20 ml 1s required Paravenous
tajections are followed by extensive tissue and skin necrosis. Neither saline
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nor concentrated fructose (50 per cent aqueous solution) have been per-
manently successful as venous obliterating agents with us Saline and glucose
are safe constitutionally, being physiological constituents of the blood, but
if mnjected rapidly their concentration may damage the deep vein endothelium
Salt solutions are 1nadvisable because of the danger of skin necrosis ; large
volumes are needed and their sclerosing power 1s only moderate

EQUIPMENT FOR SCLEROSING INJECTIONS

A PNEUMATIC TOURNIQUET —A narrow band pneumatic tourniquet is
comfortable and convement Connected to a blood pressure manometer,
accurate and steady pressures can be maintained The pressure 1n the cuff
should be releasable without a jerk that could displace the needle pont from
the vein Alternatively, a piece of soft thin-walled rubber tubing, 1 cm
diameter, held by a large artery forceps, 1s efficient

NEEDLES AND SYRINGES —The needles are selected carefully and are of
the finest quality They should be stamless, with a short bevel Record sizes
Nos. 14, 15 or 16 are suitable, but they are chosen by the surgeon. Small
needles make the least puncture 1n the vessel and are followed by a minimum
of perivenous oozing, but they withdraw blood slowly, their lumen s quickly
blocked and some operators find them difficult to use

Syringes of 2-5 ml capacity with an eccentric nozzle are convenient
These, too, must be of the highest grade, as a leaking piston makes this dainty
work tiresome, time-consuming and difficult, to inject a half-empty, soft-walled
vern successfully 1s more difficult than injecting a tense, firm vein, as at the
elbow

The steritlisation of needles and syringes —The needles and syringes are
sterihised by boiling in distidled water or by autoclave, and laid out dry for use
Immediately after an 1njection, the syringe 1s washed through several times with
1 1n 20 carbolic acid and 1t is then dismantled Similarly, the needle 15 squirted
through Prompt cleansing 1s essential to exclude the danger of transmitting
infective hepatitis by means of a trace of blood remaming 1n the syringe Oi
needle-cone The latter 1s regularly cleaned mechanically to remove smal
blood clots that are prone to lodge here If the used syringe and needle are
not quickly squirted through, the blood in the needle-cone clots, wh.wh may
block 1t 1n spite of a stilette, or act as a valve and prevent suction or dlschar%f
A stilette is threaded imto the needle to ensure its patency and to profect the
point

Syringe-transmitted hepatitis — The virus of serum hepatilis has bccl!;
shown to be destroyed by heating at 60°C for ten hours, and no vn'utsi1 Iy
known to withstand boihng It 1s reasonable, ther_cfore, to suppOS; "
botling for five minutes will render a syringe safe in this respect, thoug
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absolute proof requires human volunteer expeniments which have not yet
been made. In any case the sterilisation of syringes by boiling represents the
pearest practicable approach yet devised to a theoretically perfect technique
If there 1s any risk that a properly boiled syringe can remain infected with
frepatitis virus  the tisk is probably small enough to be ignored The use of
the same syringe for more than one patient, without intervening sterilisation
presents a much greater rish of transmutting hepatitis ™ (Brr med J 1951)

Fa 150

Instrument table lakd ot for the tnfection of varicose veim,
A. Bow! contalning | In 20 carbolic acid.
B Gallipot contalning weak rodine.
C. Sterile swaby, D Spare bottles of sclerming solution.
E. Boiled gc awaiting assembly prior to filling.
F Two nges charged with sclerosant.
G Needles contalming stilettes, They have been boiled and are laid out

H. Rubber-capped bottle of sclerosant, ready for charging syringes.
¥ Small peces of plaster cut ready to cover the punctures,

We are unaware of this complication r.e serum hepatiis having occurred
a vanicose vein injection but we think that with defective techmque
itis possible

VARICOSE VEIN nuECTION cLINIC (Fig 150) —In a varicose vein clime six
Syringes are prepared by boihing or auteclaving  After therr use, two tech
Tuques are available to restenlise them, preferably by boiling immediately
or by chemical rmmersion the former 1s safer  One of us used the chemical
method from 1930 without traceable incident but since 1950 boiling after
E¥ery wnjection has been practised

Boiling —The synnges and needles are used in rotation and after
'mmediate cleansing they are dismantled and boiled for two or three minutes.
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Chenucal sterilisation —The chemical method of re-sterilisation i as
follows .—

After flushing the syringe and needle with 1 1n 20 aqueous carbolic acid,
the syringe 1s filled with the carbolic Jotion and completely immersed 1 a
bowl of the same hquid, so that the inside and the outside are 1n contact with
the antiseptic  The syringes are used i turn, so about five minutes elapses
between successive usage A freshly-boiled needle 1s taken for each person
The phenol-glycerine used since October, 1946, 15 compatible with the 5 per
cent carbolic acid technique for cleansing and sterilissng The mterior of
the syringe 1s never bacteriologically infected, but 1t 1s admittedly contaminated
with the blood which 1s sucked into 1t from the patient’s vein Herein lies the
faint danger of the transmission of the virus of infective hepatitis from the
munute trace of blood lingering about the syringe, although 1t will have been
1n contact with the phenol for five to ten minutes If a sclerosant incompatible
with carbolic acid 1s used, e g quinine, then chemical sterilisation 1s not usea
and the syringe 1s washed i water and boiled

TECHNIQUE OF INJECTION

The position of the patient

SITTING OR HORIZONTAL POSITION —The basis of this method 1s to
take advantage of the static blood-stream which occurs 1n varicose veins in
the supine and sitting posttion to avoird undue dilution of the caustic flud
by blood and to enable 1t to act directly for an adequate period on the venous
endothellum and possibly to penetrate to the omddle coat The effect of the
sclerosant 1s thus localised superficially The possibility of its spread nto the
communicating vems and deeper systemic circulation with concurrent deep
venous and constitutional effects 1s mintmised The imperceptible dispersal
of the sclerosant into the deep vemns and general circulation protects the
former from thrombosis and the patient from the toxic effects of the agent
Kinmonth and Robertson in 1949 showed that an injection 9f radio-opaque
sclerosant 1nto the superficial veins of the leg, with the patient supine and
immobile, stayed there for several minutes, but that any movement promp’tly
swept the fluid into the deep vessels Dow (1951), mnjecting from the ankle,
showed that 1t was difficult to make a radio-opaque flmd pass from superficial
varicose veins to the posterior tibial vems of the leg when the person was
suptne, although 1t usually passed nto the popliteal and femoral veins , he wats'
however, using volumes of 20-30 ml With doses of 2 ml. the tendency 10
invade the deep vessels 1s slight or negligible

The “ empty ” vein techmque —Although the volume'and‘movcmcnthof
blood in the veins in the sitting or lying down position 15 minimal, ralt c(;
surprisingly, the veins remain sufficiently full to allow t!le aspiration of bIC:Or’
from them, to ensure that the needle pomt is really within the lumen )
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y possible to make an injection into a vein safely and without difficulty
while the patient enjoys a position of comfort and relaxation
Some assistance 1s available for keeping the vein filled by a tourmiquet
placed above the site of injection while the patient 1s standing  The prone
of supine position 1s assumed, the needle is mserted and when blood 15 {recly
withdrawn the band 1s released, a pause 15 made while the full veins subside
and the fluid 18 1njected. Care 18 taken lest the release of the constriction
dislodges the needle point from the interior of the vein (Fig. 151)

Fio. 151
Post-operative injectlon of velns (note scar of incamon at knee). The leg
has been mark

u nearly horizontal, the selected vein ed with = cross, a
Light tourniquet is applied around the leg until blood appears In lhex:lyﬂnse
and venfies that the needle i in the veln  the tourniquet {s then relcased.

Clean and sharp needles are wital for effective and safe work The cause
of failure to enter o vein may lie in the needle which may be blunt, and the
soft vessel wall can be mmpaled on 1ts point. A small fragment of blood clot
may be 1n the needle cone from a previous mjection

INJECTIONS IN THE STANDING POSITION —When varices are injected in the
standing position Kinmonth and Robertson found that the sclerosing fluid
passed downwards towards the ankle In numerous veins about the ankle
this factor can be made use of although they are often due to incompetent
perforating verns above the ankle, when injections are useless and dangerous

Patients injected whilst standing frequently experience unsteadiness,
tpprehension sweating, fainting and gddiness on the whole 1t 15 a second
best method, frequently 1neffective and unsafe

SELECTION OF vaRICES —The prominent vancosities requining injection
are marked with a cross (+) on the skin in ik whilst the patient
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1s standing (the varicosities largely disappear when the patient sits or lies)
The Jong arm of the cross 1s centred over the longitudinal axis of the vem

and indicates the direction of the thrust of the needle The mtersection of the
cross 1s the point for the puncture

THE POSITION O THE OPERATOR —The assumption of a comfortable
convemient and relaxed position by the surgeon before each mjection 1s
valuable 1n giving that delicacy of touch that 1s essential for consistent safe
mjections, each one of which demands full attention The light must be good
and the part easily accessible

THE INJECTION.

Skin preparatron —The skin over the punctures 1s cleansed with 10dine
1 per cent. 1n spint The injections are made only where the skin 1s dry and
healthy, and not into inflamed or eczematous areas

Fic 152

Technique of mjecting a varicose vein,
A The vein 1s transfixed B The needle has been withdrawn wihilst
exercising suction C The needle 1s 1 the vein and has also been
rotated to ensure that 1t 1s not half in and half out

THE PUNCTURE OF VARICOSE VEINS —The injection of a varicose vemn
differs from an intravenous injection in the arm where the vemns are firm-walled
and tense with blood Varicose vemns are soft, thin-walled, often extremgly
mobile and but shghtly filled When the needle pomnt makes contact with
them, as for the average mnjection, they contract, empty and flatten from the
needle pressure and the prick Because they are tortuous and lie i fat, they
may recede impaled on the needle point, without being punctured. Thus, to
penetrate the varicose vein, a sharp needle resolutely directed 1s essential, The
depth at which the vemns e 1s estimated and also therr moblity; i the fat
thigh this can be considerable

The plan one of us has practised for years 1s that of transfixing the shin
and vein by one vigorous jab, while the skin over the vessel 1s steadied with
the finger (Fig 152a) This quick thrust has the advantage of bemng almost
painless, which 1s valuable for nervous patients, the quicker the penetration,
the less 1s felt, usually only a touch The vessel 1s certainly punctured and 1t
only remains to adjust the grip on the syringe to permit conlinuous aspiration
as the needle 1s withdrawn, until blood appears n the syrnge to cnsurc that
the point 1s 1n the vern lumen (Fig 1528) As the needle orifice re-enters the
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vessel blood appears in the syringe a pause 1s made, the hands are relaxed
momentarily steadied and the suction is re-apphied A further slight with-
drawal or rotation of the syringe 1s often necessary to obtain a free flow confirm-
1ng that the needle 15 1n the vein and not half in and half out (Fig. 152c) The

Fio. 153
A. The veln to be Injected has been marked with an X, and the
needle inmerted. Note the leg s in the slightly dependent position.
B Thai:ujtctbonhubn:nﬁ:d:uvdlhekghmr:nlnlou
1l couch.

injection 18 given slowly After five seconds the needle 1s removed and a swab
18 held lightly over the puncture to stop the temporary free bleeding (Fig.
1532 and B)

A question anses with this  transfixion ™ technique  “ But doesn t some
of the fluid leak through the puncture of the deep aspect of the vein wall?
Possibly a Dittle does but the swelling pain or after<ficcts that would
Fuggest 1t have seldom been observed The njection being made slowly the
Puncture soon seals and 1t 15 easier for the fluid to flow along the vein lumen
than through a small pnick 1n the wall and so nto tissues which offer more
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resistance. When the needle 1s truly 1n the vein, the effort to effect the Injection
with a well-made syringe 1s slight and the plunger runs easily; when 1t 1s half
in and half out, the mcreased resistance to make the insertion is discernible
to sensitive fingers In addition, a swelling appears and the patient feels the
pain which follows a paravenous injection of sclerosant

An air-bubble 1njection —A useful method when the 1njection 1s made
n an upward direction 1s to have 1n the syringe a bubble of air § - 1 ml floating
on the surface of the sclerosant When the insertion starts, the air goes m
first and 1f the needle point 1s 1 the vemn nothing happens, but if 1t 1s partly
outside, then distension of the perivenous tissues follows and the position
1s corrected before any caustic fluid passes extravenously and perhaps irritates
the vein into spasm, making re-entry difficult

If a swelling appears about the vein during the mjection, it 1s the signal
to stop and re-asprrate, for the mjection 1s going paravenously Unless blood
can be withdrawn, a new puncture 1s advisable

Very rarely blood may pulsate into the syringe, one of us has seen this
three times, 1t may be due to a small arterio-venous fistula or to an artery
being accidentally entered The 1njection 1s stopped and the chinical diagnosis
reconsidered

THE FIRST INJECTION FOR SENSITIVITY —Enquiry is always made‘ of
patients concerning their previous experience of 1njections, especially regarding
sensitivity to a substance The first mjection of a sclerosant 1s a sensitivity
trial, and 1s a single one and small in volume, say half the average dose,
1e 05-1ml The local and general effects are observed and noted If a person
reacts to a solution, alternatives are tried, the allergy 1s explaned to them in
case treatment should be needed elsewhere, an anaphylactic collapse 1s thus
avoided Qunine and sodrum morrhuate require particular care 1n this respect

CUTICULAR SPIDER-LIKE VARICES —These are treated with caution. They
are injected when they cause discomfort, as with those on the posterior aspect
of the lower thigh which are rubbed when sitting, or when the possibility of
a rupture threatens Tiny doses are given; the patient 1s warned of the
possibility of an injection ulcer Generally, these varices are symptomlgis
apart from their appearance A syringe 1 ml 1n size and an extra fine needic
with a short bevel 1s used An aqueous solution of phenol 2 per cent glycerine
20 per cent 1s a safe agent for them, the dose 1s ¥ ml In some Instances i
1s possible to discern and inject the central draining vein The sertions arc
made weekly. with the patient sitting or lying, followed by an cncxrglmsg
pressure band of diachylon three-inch strapping for seven to fourteen day
This treatment 1s efficient and trouble-free.

of

THE PLAN AND NUMBER OF INJECTIONS PER SESSION —The ndm?;bcti) ol

injections per visit depends on how many varices need treatment an tﬁgnt o
safe dose of sclerosant The need 1s to avoid incapacitating the pa
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wnterrupting his usual activity 1t 1s our practice to mark out the veins requiring
injection and to select three or four strategically placed ones to give the
maxumum effect. The total amount of any agent 18 limited to 8 ml The
important veins (e g a patent portion of the internal or external saphenous
trunk) are treated first. Injections are gven leisurely with an nterval between
each and without the patient moving for five minutes afterwards When a
vigorous pamwnful reaction follows the dose 15 adjusted and only one or two
insertions are made subsequently Incapacitation must be avoided to prevent
the possible spread of the thrombosis deeply

Varices 1n the thigh generally take precedence over those in the leg, as
vances fill usually from above downwards

After operation upon the internal and external saphenous veins, 1t 15 a
matter of obliterating their residual superficial dilated tributanes These are
usually but half-filled as their source of distension has been closed by the
sapheno-femoral or sapheno-popliteal “ tie ™

Backflow from incompetent perforating veins must also be ehminated
the larger ones require individual ligation but smaller ones may yield to
accurately placed imjections followed by a pressure pad and encircling band
for a month. A hint of the whereabouts of incompetent communicating veins
18 given erther by a “ blow-out ™ 1n their neighbourhood by a cluster of varices,
or by a shower of tiny sub- or intracuticular varices also the gaps 1 the
deep fascia through which they pass may be palpable and tender on pressure
These holes 1n the aponeurosis are sometimes more obvious in the supine
patient with the leg raised for the veins empty and their grooves are palpable

When both legs require injection, 1t 18 a useful plan to do one per session
this gives a person one sore hmb at a time

PROMINENT VEINS ABOUT THE ANKLE AND DORSUM OF THE FOOT —These
are often onfy eyesores and cause little trouble When the radical operation
and stripping has been done followed by sclerosis of the remaining varices 1
the leg, these lower vessels frequently disappear in the subsequent year

Should they permst they may be injected by the techmque already
described. They are not easy to puncture because they are mobule, but with a
sharp needle and the “ stab ™ techmque they can be treated successfully They
are dressed wath a pressure pad held with a circle of strapping round the
foot or ankle for two weeks It is repeated that varices higher in the leg, e ¢
the anteror tnibutary of the internal saphenous vemn, may be filling those 1n
the foot—these are sclerosed first.

NOTES —Accurate notes and diagrams of the site volume and number
of injections are made rubber stamp outlines of the leg are convenient.
The constitutional and local cffects are nquired of the patient and the area
u 50 that an estimate may be made of the response and further
dosage, Especially with older patients 15 alertness necessary because their
hssues will not stand the reactions that can occur with safety 1n those younger
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ally there 15 hyperaemia of the skin. If the pain 1s marked, a compress of
glycenine and belladonna firmly bandaged will give some relief

After the fourth or fifth day the local swelling and tenderness begin o
subside. In one to three weeks the sensitivencss disappears and the solid vein
continues to shrink for three or four months (occasionally longer) and finally
disappears. The brownish discoloration over its course may persist indefinitely
although with time 1t fades.

During the first few weeks there may be some dragging feeling in the leg
In the external saphenous vein this 1s because it 15 intimately associated with
the deep fascia.

CONSTITUTIONAL EFFECTS —The good sclerosant must have few or no
constitutional effects It has been seen that toxic systemic effects and possible
thrombosts of the deep veins are possible complications An urticanal skin
rash may follow mjections Adrensln (1 1 1000) 5 10 mimms ntra
musculadly will give relief to allergic reactions and 1t should always be at
hand where sclerosing injections are being given

Occasionally there are faintness and giddiness during and after the injec
ton. Some are psychological The sitting or reclimng position is ideal for the
mmmum of adverse effects Rarer still an anaphylactic collapse with vomit
10g, spontaneous mcturition and defaecation occurs and more seldom death
These sequelae have occurred after sodium morrhuate and after an excessive
dose of sodium salicylate. Patients as a rule respond to symptomatic remedies
adrenalive 5 10 minims 15 injected intramuscularly should collapse take place

The incorporation of 1 minim of adrenaline (1 in 1000) with each
rm'lgltyrc of ethanolamune to prevent adverse constitutional reactions ts note
wo

The nitting or supine position the volume of sclerosant limited to 1 2
ml. with a three to five-munute rest before moving, 18 the best prophylactic
for reactions which ars extremely rare.

Complications after sclerosing injections

PAIN AND INCAPACITATION —The chemucal phlebitis following the insertion
of a sclerosant must not be too severe and incapacitate the patient either at
the injection from venospasm or later Salicylates and saline 20 30 per cent
Quse 2 pamnful venospasm. Lithocane quinine and urethane given separ
ately of together as a * twin ” myection and Ethamolin are followed by severe

l'I;!l:n!‘uumllthmmboph]ebm.s for one to ten days and for this reason are not used
y

EXTENSIVE CHEMICAL PHLEBITIS —Massive thrombophlebttis occasion
2lly follows an injection 1t alarms and possibly ncapactates the patrent. The
operator usually regards it asa  good result, and gves a confident assurance
After the interna) saphenous trunk has been mjected instead of a portion of
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vein beng involved, spreading phlebitis occasionally follows and the
thrombosis may extend from the saphenous opening to the ankle Such a
result is unusual Local and general sedatives are prescribed, a pressure
bandage is apphed from the ankle to the gromn, and normal activity as far as
possible is urged

If the internal saphenous vein is incompetent, an early sapheno-femoral
ligation should be advised

NECROSIS OF THE WHOLE VEIN WALL —When concentrated solutions have
been used in an empty vemn the whole vemn wall may be damaged, and the
sclerosing substance may effect the surrounding tissue When this occurs
with quinine, the paimn felt at the time persists longer and increases sub-
sequently. The indurated area does not invariably break down and can some-
times be resolved without sloughing An Unna’s paste bandage firmly applicd
may avert such a complication When a salicylate solution 1s the sclerosant,
the chance of avoiding necrosis 1s less

The same risk is incurred 1if “ ordinary > strengths are used for thin-walled
cuticular veins A weaker solution (phenol 2 per cent, glycerine 20 per cent )
limited to 0 5 ml will avoid such dl-effects

INJECTION ULCER —Many 1njection ulcers have occurred after paravenous
injections of quinine and urethane, concentrated saline and sodwum or litho-
caine salicylate The safe agents in this respect are the phenol-glycerine
solutions, and ethanolamine

Areas of 1schaemic tissue-necrosis around the mnjected vein occur and
require up to three months to lhiquefy, resolve and heal, usually leaving a
depressed pigmented scar Shelley (1939) and Barrow (1949) adwise the
immediate surgical excision and suture of these necrotic areas becausc a
quicker and less painful recovery follows When the 1mjection 1s seen to be
paravenous, firm massage of the areas assists the dispersal As necrosis is
prone to occur in scarred and pigmented areas about the lower third of the
leg and 1n the aged, injections are not given 1n these cases .

Selective and accurate work 1s the sovereign remedy to avoid {njCCUOﬂ
ulcers, and most important 1s the prompt realisation that 1f the needle is not 1
the vein, of stopping and trying agam, then or on another day The signs of
an extravenous injection are pain, the resistance to the plunger whilst giving
the injection, and swelling about the ven Their appearance arrests the
insertion and the whereabouts of the needle-point 1s re-determined by aspira-
tion At least one re-aspiration should be made during each injection, this
elimmates painful induration and possibly ulceration, and assists its max1mu;n
effect and safety Necrosis-producing agents are used with vigilance and only
after the phenol-glycerine solution has failed to sclerose The more caus::c
sclerosants are permussible with a large vanx, ¢g a large tributary of 1‘ :13
long saphenous ven after sapheno-femoral hgation in which the m;cctnoP ca
be made with certainty, followed by the pressure bandage for two weeks
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When a penivenous mjection occurs the remedy is to aspirate as much
as possible and to inject the area immediately with 2 5 m! of saline or
procamnc } } per cent and to re-aspirate  The sclerosant 1s thereby diluted
and tissue death may be avoided.

LocAL SWELLING OF THE LEGS —Local swelling of the legs can follow
the 1njection of varicose vens This may be due to a paravenous injection,
sepsis with and without celluhitis, or an excesstve chemical thrombophlebitts
The last 1s not infrequent after the twin admunistration of lithocaine with
quinine and urethane.

Some patients are sensitive to the sclerosing agent and excessive local
swelling occurs. Thrombosis of a perforating vein 1s a possibility with ensuing
muscle swelling and cramps The swelling usually subsides 1n & week A
general swelling of the foot and leg indicates the presence of deep thrombosis.

CRAMP IN THE LEG —Cramp at the time of the injection 1s generally
mild and passes off 1n a few seconds If a scvere cramp persists 1 the
calf for a Jonger period and particularly 1f 1t 1s followed by oedema of the foot
and Jeg, 1t 18 assumed that the solution has affected the intramuscular veins
or possibly the deep veins and the appropriate remedies are instituted (see
Chapter X1I) The oedema usually clears in a fortmght damage to the
closely valved venae comtes and Jower leg communicating veins will show in
the following years

Scdatives are given to relieve the pain generally and locally Glycerine
and belladonna are applied to the pawnful part, and a 33-inch elastic webbing
bandage 15 applied tightly from the toes to the groin and re-applied morning
and evening to take up the slack of wear and tear and of the subsiding
ocdema, The patient is urged to keep about and, when resting, to elevate the
limb above the horizontal by raising the foot of the bed Analgesics eg
codeine, or papaverine gr 3 with quimine hydrochloride grains 5 10 orally
will relieve the muscle cramps

It the swelling spreads or 1s exceptional and 1nvolves the whole mb this
would indicate expensive deep thrombophlebitis (Chapter XIT)

Thrombosis of the deep veins after sclerosing njections 1nto superficial
varcose veins was scen faurly often by one of us on taking over a varncose
vein clinie 1n which promiscuous, large and repeated injections nto grossly
Incompetent varicose veins had been given It 1s a dire complication and its
possibility and Jong term disability menits emphasis as does the uselessness of
sclerosing injections 1n such patients.

SENSITIVITY RASH —In over twenty years of injection therapy one of us
has seen a sensiivity rash only on two occasions both were transient. An
immediate injection of adrenalin mimims 5 10 (hypodermically) may quickly
reverse the process The application of lotio calamine contaiming 1 2 per
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cent phenol assists; failing this, the substitution of ichthyol 1-2 per cent for
the phenol 1s useful An antihistamine drug by mouth 1s invaluable 1n relicy-
ing the 1tching by day and might and assisting its resolution

SEPSIS AT THE SITE OF INJECTION —Injection therapy for varicose veins
15 a service of convenience It is given only when aseptic technique 1s available
Septic mnjections are exceedingly rare An infection could be introduced by
the puncture in an eczematous or nflamed area, and cellulitis may develop,
but injections are not given 1n such parts

The infection 1s treated by parenteral antibiotics and soothing local
applications Incision 1s seldom needed, but 1s made promptly should fluctua-
tion be detected, the pus 1s cultured and the appropriate antibiotic 1s pre-
scribed A sapheno-femoral or sapheno-pophiteal hgation and division of the
saphenous trunk may be needed prophylactically to imit a spreading septic
saphenous thrombosis

SUPPURATIVE PHLEBITIS —Shelley (1939) reports one case of suppurative
phlebitis following a sclerosing injection This was due to the presence of an
ulcer not sufficiently cleared up before the injection was made The patient
died of a resulting staphylococcus aureus septicaemia, although the affected
vein was excised after ligation above the involved area

LATENT THROMBOPHLEBITIS —Another reaction 1s the lighting up of an
unsuspected latent thrombophlebitis This 1s never a serious complica-
tion if the patient 1s kept ambulant and the leg given adequate pressure support

If injections are given in the presence of an active superficial phlebitis
(as one of us does), the patient must be ambulant and the leg continuously
pressure bandaged No 1ll-effects have been seen after such treatments

DELAYED THROMBOPHLEBITIS AFTER INJECTION.—The phenomenon of
spontaneous painful thrombophlebitis several weeks after sclerosing mjections
1s occasionally seen The area 1s usually below that where the treatment was
given It 1s often severe, with pamn, redness, heat, swelling and difficulty 1n
walking As 1t arises without an apparent cause, it provokes considerable
alarm 1n the patient

The sequel has been beneficial, being followed by obliteration of thg
affected veins It 1s treated by a pressure bandage or strapping (Diachylon
for two to three weeks and sedation as required

CALCITICATION OF THROMBOSED VEINS —One patient has been scen wln:
an ulcer of the ankle with a calcified yet recanalised long saphenous vein {€
years after the injection of caustic soda as a sclerosant

Another patient was seen in April, 1953, with a calcificd but recanahsed
external saphenous trunk
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Falled sclerosis and recurrences after sclerosing infections

FAILED SCLEROSIS —Some varices fail to sclerose after several injections
{hus s probably because of the retrograde flow and high pressure withun them
The diagnosis may be wrong and must be reconsidered. Further higation
pethaps of a faulty communicating vemn may be required. The temptation
to use stronger sclerosants 1n greater volume 1is resisted the correct diagnosis
15 the essential not more and possibly dangerous nsertions threatening the
deep veins and the patient s well-being

‘The intyma of some varices may be resistant to a sclerosant and a trial 1s
made of other remedies eg qumne lthocamne ethamolin with the usual
preluminary small dose to test the patient s sensttivity

Some vanices are old therr walls are thickened and fibrosed, and they
narmally gape open. To close these permanently by Injection after the
strategte “tie ¥ requires continuous pressure on them with a pad and
Drachylon strapping.

If there 15 a special reason for persistence with the injections a  twin ™
injection of lithocaine 1 5 ml and quinine and urethane 1 5 ml 15 made with
the patient sitting or lying down and remaimung so for five to ten minutes
afterwards  Before moving from the couch the limb 1s dressed by a Diachylon
pressure bandage whuch s worn for two to four weeks to flatten the vein

walls into appositton The patient, of course, resumes normal activities
forthwith,

RECURRENCES —In our experience recurrences or recanpalisations are
certain when there are inefficient termunal saphenous valves the external
saphenous 15 more likely to be overlooked. If these are mot present, and
patients return, 1t 13 usually with new varices, or a defective communicating
ven somewhere, especially above the ankle If the varices are small to modest
and are properly selected recanalisations are rare when they do occur the
duagnosis is recansidered for varicosis s a progressive malady

On several occasions when reviewing the diagnosis we have found an
unnoticed varicose external saphenous vein after a sapheno-femoral ligation
and injection of the internal saphenous vein and occasionally the reverse
In some persons operated on by us and others one or other of the saphenous
vemns which had already been dealt with operatively had re-opened because
& terminal tributary had been mussed and through it the high deep venous
peessure had passed agamn. Re-operation was therefore necessary

To a lesser extent sncompetent commumeating vemns have been found
Tequnng ligation

The importance of a trustworthy operation technique of a flush terminal
saphenous ligation 15 repeatedly being stressed n our follow-up chinics, other
wise recanalisation 15 inevitable 1n any vein subject to the high pressure of the
deep verns, which may nise to 200 mm Hg during stralning,
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An evaluation of injection therapy.—An accurate diagnosis of the varicose
veins 1s the prerequusite to effective treatment which must be correctly selected:
1njection or operation or a combination of both may be required Corrccll):
used, mjection therapy 1s rewarding

SUMMARY

1 The indications for sclerosing injections are the small trivial or
“vanity ” veins and for residual outlying varices after the operations of hgation
and stripping of the varicose saphenous trunks (Chapter VIII)

2 Phenol-glycerine solution 1s a safe effective sclerosant

3 The patient must sit or he down during the injection and should
continue so for three to five minutes

4 The maximum volume per injection of any sclerosant 1s 2 ml, two
to three such 1nsertions may be given per session

5 Continued pressure to the injected varices 1s adwvisable for two to
three weeks to minimise the resultant thrombosis, to flatten the sclerosed veins
and to facilitate their organisation.

6 Sclerosing 1njections are given only to active persons; movement 1S
the best safeguard against deep or communicating vein thrombosis

(7) Sclerosing injections are never given to patients with untreated in-
competence of the internal or external saphenous veins or of the communicat-
ing vens, especially those at the ankle n such circumstances they are useless
and dangeious.

REFERENCES

BARROW, D W (1949) Clanical 'management of varicose vetns London, H Hamilton

BRITISH MEDICAL JOURNAL (1951) 2, 1414

CHAISSAIGNAC, E (1955) Nouvelle method pour le traitement des tumewrs haemor
rhordalis Parns, Baillhitre

CLaYy, C B, & JACKSON, G (1955) J med Ass Ga 44,25

DAL, M L (1937) J Amer med Ass 108, 718

DINGWALL,(J A LIN,DJTRWd,&}I.,zlzl;or'i',8 .; A (1948) Swrgery 23, 599

Dow,J D (1951) Bnrit adio ,

ERICHSEN, J E )(1864) The science and art of surgery 4th Ed London Walton & Maberly

FaxonN,H H (1933) New Engl J Med 208, 357 y

FooTE, R R (1944) Varicose vemns, haemorrhoids and other conditions then trcatmn
by 1mgection London, Lewis

FORESTIER, J (1928) J Amer med Ass 90, 1932

FRATRIN, L B. & Jackes, H L (1951) Canad med Ass J 65,367

GENEVRIER, M I2/11921) SSOCBMéd 'mdd );m;%zls, 169

HANSCHELL, H 192 rit. me ,

H:R\?E\, R S (193(6) 17)1 Maingot's Post-graduate Surgery, London, Butterworth Medical
PUb“c'Iz'u!ans&.%& ok P B (1930) L t1,68
GINS, , & KITTEL, ancet 1,

giﬁvmn, N J, JACKsoN, C Rd. %7MIAH%I;, ’1731"1 (1931) Arch Swrg, Clacago 22, 353

KausclH, W (1917) Ditsch mec schr 43, 712

KINMONTH, ) B, & ROBERTSON, D J (1949) Brit J Swrg 36, 204

KIRhLAND, G K (1947) Gen Practit Aust 18,40

LEwIs, R M (1936) J Amer med Ass 107, 1298

LiNSER, K (1925) Derm Wechr 81,1345

184



THE TREATMENT OF VARICOSE VEINS BY INJECTIONS

Liverz P (191 Med. Klm. 12, 397
—(1921). 1

Lm-rgu A):.&Gum‘ G H.(l953) Brat. med. J 2,510

McPEETTERS, H. O (1931). Varioose verms with special reference to the injection treat

PrAvaz J oted from Pravaz, J T Sur le traitment des aneurismes par lea

ect de perchlorure t.’wdl Py thesls, 1857
mj LwI:.&BmS,W (lJ}SiL. J Am.cr :Z,&Aum' 7
lmm.l.(1546)
RopocH, I W (1946). Pcmmlcumm

Scrrsar B (1908). Sem. méd. 28, 60

SEriey H. J (193%) Im Yeanan: Selerosing Therapy p 257 London, Baillikre,
Tindall & Cox.

Sicam J A..&GADGIZR.L(IBZS). Pr méd. M4, 689

TaveL, E (1904) arrea-pBL schweir Arz. M, 617

Taxis, F V (1935). Obstet 60 996,

Wirwicx W T (l931n). Tk rational treatment of varicose verns pp 121 123 and 124
A0 Tk 235 T

i pp 253 256, 257 239 262 and 275

ZonmEmuN LM (1934). J iﬂlﬂ med. Ass 102, 1216

185



CHAPTER VIII
THE OPERATIVE TREATMENT OF VARICOSE VEINS

HIS chapter on the operative treatment of varicose vens 1s based mainly
on our personal experience We have concentrated on chinical diagnosis
and performed many operations We have seen the majority of these

patients before and after operation The chart showing the patients operated on
by one of us giving the various diagnoses may be of interest in suggesting
the frequency of the varicose presentations The numbers of recurrent
varices, those occurring during pregnancy, iefficient commumicating veins,
and procedures for ulceration may be relatively high, because they presented
problems and an opportumty for study

The table on the following page analyses the patients operated on by
one of us 1n a five-year pertod It indicates their variety and approximate
proportions

Operations for varicose vemns and their associated conditions are in our
opinion mnportant, and merit the attention of all members of a general surgical
team The practice of deputing the diagnosis and treatment entirely to juniors
1s deprecated.

The procedures exact high standards of diagnosis, investigation and
techmical skill and are rewarding 1n their results They are excellent tramning
for other major operations, which often occupy the senior surgeon but which
do not always contribute so much to the well-being of the patient and
community

Review of operations performed for varicose veins, 1927.53.—The follow-
ing are the types of operation which one of us has performed for gross
superficial varicose veins during the period 1927 to 1953 They are detailed
so that procedures which have been found to be inadequate may be known
because at present the treatment of varicose veins differs widely from surgeon
to surgeon and 1s seldom based on a five-year follow-up of patients opcr;:ttcd on.

1. 1927 Ligation of the internal saphenous vern * somewherc ™ 1n ﬂl:c
groin, no attempt was made to divide the terminal radicles or to locate t c
sapheno-femoral union It was done to assist healing of grossly ulcerated lcgf.
combined with rest in bed It was often successful, but no follow-up \'-"-!’f
done The attitude then was. “ varicose ulceration a tircsome c0n51mon.

2 1932 Terminal saphenous higation combined with retrograde mjcclmr:
of the sclerosant quimne and urethane 3 -5 ml 1nto the mtcrnalﬂ sz(\jp.hfin\(::s
vein through a hypodermic needle This proved to be a step forwar ,‘l ;“
not new. of course—Tavel was domg 1t 1n 1904 Its cffect on the snpu‘:nﬂ )
trunk and tributaries was an unpredictable amount of thrombosis It combine
the older remedy of Iigation with the newer one of sclerosing injections
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ia = intermal saphenods vein
e¢31 = ecxternal mphenous vein

187

Males Females | Total pts |Total limbs
xternal saphenous 474
Internal saph Right 49 83 132
Left 46 97 143
Bilatera] 61 138 199
—474 673
With eczema ngl! - 2 2
Lei 1 4 5
Bilaternl 3 7 10 27
— 17
With uleer Right 6 13 19
Le 13 13 26
Bilateral 5 18 23 . 91
With pregmancy Right — % é
Bilateral - 7 7
Bilateral ¢ nlcer — 2 2 L 2
17 =
— 817
576
External saphenous 66
Right 12 18 30
7 16 pal
Bilateral 4 9 13 & 7
With eczema 2 R!LE“ — 1 1
Biateral —_ 1 1 3
— 2
With ulcer 3 Right 2 1 1 3
— 3
With pregrancy 1 Right — 1 1 1
— 1
n| &%
Internal & external saphenous 20 N
2 — 2
Lisk = 2 2
Lis & e with olcer 1 — 1
Ris&Les 2 2 4
Ris & Les with ulcer — 1 1
Lis & Rea. 3 3 6
Rl Lis & oa. - 1 I
Lixv8cs Res 1 — 1
Rit&er Les — 2 2
— 20
Commumcating vers 1 1 10 11
o —_—11
Re-operation on recurrent or
suient veins after operation. per 39 pa'd 68
SR — 68
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3 1937 Ligation, division and injection of the internal saphenous vein
above the knee was added to the procedure i the grom because varices
persisted in the leg after procedure No. 2.

4. 1938 The “twin” injection of hithocame 3-5 ml (see Chap i1,
p 166) and quinine and urethane 3 -5 ml. was substituted for the quinine
and urethane because 1t was a more potent sclerosant This too was given at
the groin and at the knee The sapheno-femoral junction was specifically
sought and ligated.

5 1940 All the terminal tributaries of the internal saphenous vein were
tied and divided in addition (Dodd and Oldham, 1940) The retrograde
mjections at the groin and knee were continued

6 1941 Sapheno-femoral ligation and a needle ten inches long with a
pear-shaped tip (a development of Lang-Stevenson’s needle) was inserted
retrogradely into the internal saphenous vein from the groin, and this cnabled
the sclerosant to be distributed evenly between the knee and
the groin The extent of the chemical phlebitis was larger and
more controllable

7 1941 ILagation of the internal saphenous vein at the
ankle was substituted for that at the lower thigh and a catheter
was threaded up it to the knee; the aim was to distribute the
sclerosant along the whole of the saphenous trunk with the
object of destroying 1t and its tributaries

8. 1942 (a) Saturated sodium chloride (30 per cent) was
used as a sclerosant instead of quinine and urcthanc and
lithocaine, because it was considered to be constitutionally
safer, although no accidents had occurred with the former.
The dose of salt was gradually nz-eased to 40 ml. at the gromn
and 30 ml. at the ankle An extending needle was made which
occastonally carried the injection down to the ankle, so avord-
ing the second incision there (Fig 155)

(b) The potency of incompetent commumcating vens.
especially 1n the lower third of the leg, was realised and these
were sought for when ulceration persisted after opcration 8a

1946 “ Saphenectomy ”
(@) BY ABRASION AND SCLEROSANTS —In October, 1946

(nspired by Riddoch of Birmingham), in order to destroy the

Fic 155 .
The extending  saphenous trunk more certainly, its interior was abraded by #

needle curcting needle threaded 1nto 1t from the groin and the ankle.

followed immediately by an injection of concentrated saline as a sclerosant

(Fig 156) In January. 1947, Riddoch’s solution—phenol 2 per cent . g‘}'cc"'“(‘;
30 per cent n water—was ntroduced as a sclerosant (The conccnu;_a(;:‘
saline was discontinued because it had occasionally caused sloughing o Htl
fat and skin over varices) Over 700 patients were treated by curctiing ant
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sclerosant injection with 90 per cent. of satisfactory results but there was a
proportion of persistent vanices and recurrent ulceration 1n spite of follow up
snjection care these were nearly all due to incompetent commumicating veins

Fia. 136
The abrasive needle for intermal abrasion and injection of varicose verns,

‘I“ tg‘ ankle, knee or mud thigh. This procedure we call * saphenectomy
n sitn”

(b) By sTrIPPING —From 1949 to December 1951 stnpping of the
internal saphenous trunk and less often of the external saphenous vein was
used occasionally instead of curettage and jection. 1t was done for expert
mental reasons  In January 1952, “ saphenectomy " by “ stripping ™ (Figs 157
and 158) was started 1n all cases to compare 1t with the preceding five vear
senies of “ saphenectomy ” by abrasion and sclerosants  The stripping
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followed sapheno-femoral or sapheno-popliteal hgation. and the division of
faulty communicating veins on e

The last two methods, i ¢ saphenectomy in situ and saphenectomy by
stripping, have been found to be the most satisfactory after three to eight
years follow-up Stripping 1s in our opwnion the better of the two. and we
prefer and advise it.

Figs 157 and 158
An mternal saphenous vein stripped , telescoped and opened out

HISTORY OF STRIPPING

The operation of stripping was introduced by Mayo in 1906, as a varation of Kellers
operation (1905) of extirpation of the saphcnous trunk by threading a wire through 1t Mayo
threaded the saphenous vein nto a loop on a stecl shaft (Fig 159) which he passed along the
outside of the vessel as far as possible down the thigh (Fig 160) He then cut down on to
the end of this stripper through a small incision and took out the mobihised vessel The

Q‘Sc
== = = ({1 e

>

i

FiGc 159
Mayo s stripper (By courtesy of Down Bros)

following ycar Babcock (Fig 161) modificd Mayo's method by inscring long probe with
inob on its end down the saphenous trunk  He took out considerable lengths by higating the
vessel round the bulbous up of the probe, cutting it and pulling 1t out either by inverting 1t
or telescoping 1t on the stnipper

About this time the treatment of varicose vemns by the terminal saphenous higation and
retrograde sclerosing injecion was introduced It was generally adopted and * stnpping " fe

mto disuse .

In 1945, the complications and hmitations of the * ligation-injection method led Hodge,
Grmson and Schiebel to re-evaluate the © stnpping * techmique  They reported 195 operaliom
and followed up 102 patients from ten to twenly-seven months , 71 panents were preatly
improved 24 moderately improved, 7 ummproved, 1¢ 95 oul of 102 were good results
There were no operatine or late deaths and no pulmona complications . half the patients
developed new but small varicosities during the period of follow-up
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In 1947 McElweo “&M'M‘ﬁ“‘“" %ﬂnﬁl&ctedz“m of ;;ﬁlmnlmt u'aln;l by
tive ues between years were up for at least
Emln:cmbaudzhtmmonm The methods used were —
}Egh ligation 103

Multiple ligatlon 121

gatfon and retrogmde jnpection 103
S 3 104
ng?i:phmw: ligation and excinon of vanx 21

Fia. 160
External stnpping by a Mayo s type of stripper

< i

Fia. 161 N
Babcocd & stripper Q Q
(By conrtesy of Dowon Bros.).

Satisfactory results followed in 79 cent,, the best being obtained with multiple I
m::lnbn‘n h;mmlf‘pl.-cﬂﬁg. mhd “sripping,” in that order "Su-lpvtn;"mmocnu peﬂllcpa“lb:c
y o b a ¢ ough the complications following t} were trivial comisting of one

(|
two fheal

embolism—tho only one in the scrics. Complicati were mmd one {2) Feimonary
ligatlon and mors scvere after Hptlcn-ln]ccdopn. by e after multiple

for a general anaesthetic made 1t at that ti rrios gave resulte, but the d
dran vas it matipre igation was the methed of ehaseer 1 OTe 1o #nd the conclurion
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In 1949 Linton reported that because of the recurrences following ligation-nyechion
therapy, he had tried a combination of ligation and * stripping ™ in 500 cases There were na
deaths and only one case of deep thrombosis after the operation, He considered that the
post-operative care was important , his patients were ambulatory with clastic support on the
first post-operative day, but were not allowed to sit on a chair for a week  As a rule,
subsequent injections were necessary and occastonally some further surpical treatment  This
report gave no indication of the length of follow-up of cases In 1950 Thompson in Encland
reported his modification of the Mayo stripper Quattlebaum (1950) reviewed the procedure

and stated that the operation was safer than retrograde mnjection and hgation, but he pave
no figures

Foote (1949) quoted the mortality figures for stripptng given by Bernsten (1927) (embolism
72 per cent, death 07 per cent 1n 376 cases) and Anschutz and Léhr (1929) (death 0519
per cent.), and stated that 1in view of the good results which could be obtained with careful

hgation and 1njection, stripping was not justifiable , but he has since become an enthusmstic
user of this method (1954)

Myers and Cooley (1954) followed up 100 patients with varicose veins and post-
thrombotic legs, for upwards of six years They were treated by sapheno-femoral or saphicno-
popliteal Iigation, division of the terminal tributarics and, since 1948, stnpping Incompetent
communicating veins were ligated subfascially. They state, ” We arc of the opinion that
not only does vein stripping offer a much more complete and thorough procedure, but that
the results are better after this operation At present, all of the operations performed on
varicosc veins at the Mayo Chinic consist of extensive stripping of the involved veins and
hgation of incompetent perforating veins with special attention to the distal third of the

leg A flexible intra-luminal stripper as designed by one of us (Myers) 1s used for this
operation ”

Comment —From the reports of Hodge et al (1945), Linton (1949) Quattlebaum (1949),
Carter (1954), Myers et al (1954 and 1955), Kinmonth (1955), Dodd (1955), 1t 1s apparent
that stripping 1s an effective step 1n the treatment of gross varicose veins

Selection of patients for operation.—If the general health 1s good, the
diagnosis of gross varicose veins firm, and the patient’s need 1s clear, the
radical operation 1s offered to all persons, irrespective of age The youngest
patient we have treated was eight years old, the oldest eighty-two Two cooks
aged seventy-six, with varicose veins and ulcerated legs, received saphenous
ligation and injection, and returned to work much relieved 1n three weeks
Many other septuagenarians who were gainfully employed have been treated
with satisfactory results

In older people, the possibility of peripheral arterial disease and defective
deep veins 1s considered before advising operation on the varicositics.
especially 1n those with cold, thin-skinned, scarred, ulcerated. cczematous. stff
or wasted legs and feet The possible presence of cardio-circulatory discase.
diabetes, renal disorders, anaemia, etc , 1s also checked When ulccration and
eczema are the complaints causing an older person with varicose veins 10 sech
medical aid, care 1s taken to make an exact diagnosis. for although the vari-
cositics are contributory, the other factors mentioned may be as important as
the incompetent veins

If the veins are mefficient, and 1f they are interfering with the p:ﬂignt'«’
acuvity, then their treatment is justified, but some degree of actvity i< 4
sine qua non before therapy 1s advised

The treatment. besides relieving discomfort, will reduce future comphicd-

tions, especially thrombosis, during other immobihising tlinesses. The clci(cg;
can be operated on under local analgesia  All patients get up as
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as they are sufficiently recovered from the operation 1 e the same day Early
walking 1n compressing bandages 1s encouraged

“A frequent question.”—Many patients advised to undergo an operation
for thelr varicose veins ask how the circulation 1n their legs can be carried on
after the obliteration or removal of the affected veins The explanation to the
patient 15 that vancose veins are by their nature degenerate and 1neffective
vessels, and & compensatory venous return by efficient veins has been estab-
lished by the time treatment 1s sought Varicose veins are a burden on the
venous circulation, and 1n the upnight position contain blood which 1s not in
useful crreulation 1t 1s either static in the vances or part of a private ”
crculation from the deep to the superficial veins and back again  The
obliteration of such vessels eliminates their harmful hypertension

A previous white leg.—When there 1s a history of a * white leg ” and the
deep venous return 1s defective the question of operation on superficial vanicose
vews must still be considered  In the past the teaching has been that operation
should not be performed The crux of the matter 1s that a superficial vancose
vein, by 1its failed valves, cannot normally make a useful contribution to the
venous return, and 1s adding to the patient s difficulty 1n returning blood from
the lower limbs. Therefore the sooner clearly mcompetent superficial veins
are dealt with the better Usually nothing more than ligation of faulty
communicating vein or veins and a good elastic stocking is required

In our opinion the trunks of the varicose internal and external saphenous
veins should not be stripped When these vessels are clearly incompetent then
the sapheno-femoral and sapheno-pophteal junctions should be ligated and
divided and incompetent communicating veins tied. This elimunates the high
pressure leak but leaves the superficial venous channels m case the deep
thrombosis recurs.  Stout elastic stockings continue to be worn.

Technique.—For operations on varicos¢ veins impeccable asepsis is
required for consistent healing by first intention  Good assistance a properly
cquipped theatre and the necessary special instruments (Fig. 162) are essential
The procedure 15 often referred to as * only varicose veins,” and 1experienced
personnel with insufficient equipment frequently undertake 1t, wath occasional
dire consequences to the patient, e.g sepsis 1njury or division of the femoral
‘?“ Of artery deep thrombophlebitis etc The precedure needs a good deal
gtu“ﬂﬂc linen, for the entire patient 1s towelled off (Fig 163) Low-grade
tm;lﬂllu and dermatitis readily develop after this operetion possibly from
I g wnfected lymphatics but mamly we think from an inadequate surgical

Yout. Healing of such infection may take up to three months, cspecially

lgm”: obese sepais in the groin 1n these fat patients may be especially ure

. Operation according to diagnosis.—The various chinical presentations of
Upetflcral vances requiring operative treatment are as follows —
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I The mcompetent internal saphenous vein —This is licated at the
sapheno-femoral unmon and ankle and the saphenous trunk between theew
two points 1s removed by stripping

==
—
=
T

[ 33 -

i .
FiGc 162

The 1nstruments for a varicose vein operation, note the self-retaining
retractor

F1c 163
A limb towelled for an operation on the internal saphenous vein

2. The wmcompetent external saphenous vein —This 15 heated at (qu
sapheno-popliteal union and at the external mallcolus, and the intervemng

vessel 1s excised by stripping
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3 The wcompetent communicating vein or yveins In the leg or 1n the
thigh require location ligation and division The gross subcuticular varices
sdjacent to them may be injected with a sclerosant, or excised.

4 Sunultaneous varicosis of the internal and external saphenous veins
these require treatment asin 1 and 2.

5 The faulty Internal saphenous vein with a defective communi
cating vein m the thigh or ankle 15 treated by ablation of the former and
division of the Jatter

6 The defective external saphenous and communicating veins are treated
asmm2and3

7 The tnple combination of varicose internal and external saphenous
veins together with defective communicating veins 18 relieved by ligation and
division of all three, with ablation of the saphenous trunks

8 Recurrent varicose velns usually include one or more of the above,
and are treated accordingly

Thus, the three operations advised for varicose veins are those of —

1 Ligation and division of the suphenofemoral junction, with saphen-
ectomy of the long saphenous vein from the groin to the ankle by stripping.

2. Ligation and division of the sapheno-poplifes] mnion, saphenectomy
of the varicose short saphenous veln from the popliteal space to the ankle by
stripping.

3. The ligation and dividon of a fanlty communicating vein or veins
located usually in the Jower third of the leg or thigh. The act of stripping
does not necessarily destroy Incompetent perforating veins,

Ligation and division of the great saphenous vem at the groin and its
ablation to the anlle 18 the commonest operation the external saphenous
vetn is incompetent in about 9 per cent. of cases (Slevin 1948) In a personal
series there were {303 patients with internal saphenous incompetence 137
with external and 46 with both internal and external vancosities. Failure
ta detect mnefiiciency in the short saphenous ven or the ankle perforating veins
has been a cause of persistent voricose veins eczema and recurrent ulceration
especially of that situated around the external malieolus The following 15
an all too typical case history

Mrs. M S, aged 50 was first seen {n May 1947 when she complained of
vaticose veins of the left Jeg with gross ulceration at the external mnﬂel;lm. The
tourniquet test revealed an Incompetent 1ternal saphenous vein, and on 6/6/47
the operatlon of hgation abrasion and injection was carried out at the left gromn
and ankle By 27/6/47 the ulcer was healed and the leg improved although requir
ing o few further mjections. The ulcer recurred at the end of August, but with
Lastreflex bandapging it was healed by October 1947 In October 1948 re
uleeration occurred following o knock, and fncompetence of the external saphenous
v was diagnosed after a hittle difficulty as it was obscured by an enlarged semi
mlembmnum bursa. Injections were made mnto this veln on two occasfons ‘The
ulcer recurred  Jonuasy 1949 and o “ twan” Infechion was given into the external
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saphenous vein on 3/3/49  The ulcer, however. did not disappear completely and in
April higation, abrasion and injection of the external saphenous vein was carned out
By 7/7/49 the leg had recovered. and 1t remained well unts} 1 Januan, 1054,
following a hick on the ankle, the ulceration re-appeared over the external malleolus,
which healed with compressive bandaging. In May. 1954, the supra-malleolar arcus
were eaplored for meflicient communicating verns. the muddle internal perforatina
vein was found enlarged and defective , 1t was higated  When scen in July, 1955, the
result was perfect, but as she 1s over fifty years, fathful care and protection by a
robust clastic stoching was emphastsed This tedious story could have been avorded
by a complete diagnosis and operation when she was first seen

OPERATION FOR SUPERFICIAL VARICOSE VEINS

The operative treatment advised for varicose saphenous veins consists of
their permanent disconnection from the source. or sources. of high pressure
filing from the deep vemns and the destruction of their trunk and grosser
tributaries These aims are achieved by —

(@) Terminal ligation.—The superficial varicose system 1s ligated and
divided precisely at 1ts deep connection with the high pressure filling source,
¢ g by a sapheno-femoral or sapheno-popliteal ligation. Less frequently the
venous hypertension 1s conveyed by an mefficient communicating vein or veins
between the superficial varices and the deep system in the thigh or leg. and
these must be located, ligated and divided  This ligation procedure to elimi-
nate the lgh pressure filling 1s fundamental ; the other steps winch aim to
destroy the varicose saphenous trunk and its tributaries are subordinate mgd
complementary to it The division of an incompetent communicating vein
above the ankle is usually necessary when swelling, ulceration or eczema arc.
or have been, present or threatening

(b) Elmination of the saphenous trunks.—The main stems of the long
and short saphenous vemns must be destroyed This 1s achicved by the
techmque of total extirpation by stripping

If this obliteration 1s omutted, these defective trunks and their tributarics
fill with blood from other venous sources They are an eyesore and @ possible
site of thrombophlebitis Although they are disconnected from their proximal
high pressure venous filling by the termnal saphenous higation. they rcfill from
normal veins as well as other points, e.g nefficient commumcating vens
present or future  Perforating vesscls vary i size. number, situation :md
efficiency. It 1s impracticable to divide all of them mdividually, nor st
necessary 1o do so. It 1s only the large relatively constant dircet perforanng
veins which need higation when they become incompetent.
rely removed

SAPHLNICTOMY BY STRIPPING —The saphcnous trunk s enti e ped
its be

from its source to its termunation by tearing or telescoping it out ©
with an mnstrument called a vein stnpper (Figs 157 and 158)

196



OPERATIVE TREATMENT OF VARICOSE VEINS

SAPHENECTOMY IN SITU —This consists of the dual step of threading a
long needle with an abrasive head into the saphenons trunk with which the
ntuna of the vein 15 curetted followed by the inseruion of small amounts of a
sclerosing fluid (Fig. 156)

Evaluation of saphenectomy by stnpping and saphenectomy in sitn.—
We have practised sinpping apd nlso *saphenectomy in sitt Effective
instruments for cach are available Preceded by an accurate diagnosis and
efficlent terminal higation they yield excellent long-term results  Each surgeon
will choose his method, but 1n doing so he will realise that 1t 18 subordinate to
an exact diagnosis and division of the site or sites of abnormal hypertensive
filling

Taternat abrasion and ngection was reluctantly discontinued for stnpping
by oneof us The growing reputation of the latter procedure led us to evatuate
1t by doing a series of such operations, beginming 1n 1951 The results after
four years {over 500 operations) are excellent  Fewer post-operative injections
are required after stnpping than after  saphenectomy in sits. Therefore we
recommend stnpping.

Four fong tributanes remain after stripping of the long saphenous trunk
(the postero-medial and the antero-ateral veins in the thigh and the postenior
arch nnd anterior vemns 1n the leg) These often shnnk to mconsptcuous
proportions, thrombose spontaneously or persist obviously varicose in which
ease they are snjected at the follow up visits (Fig. 190}

THE, ANAESTHETIC

General anacsthesia 15 preferable for the radical operation for varicose
vemns, It can however be done under local anaesthesia if for any reason general
anaesthesia 18 undenirable

' The following case report (one of several such patieats) illustrates its
value —

A woman of forty-cight had established mitral disense with gross bilateral
saphenous incompetence and with pre ulcerous and eczematous changes at the ankle,
Her physician eard a general anaesthetic was dangerous, and he wished her to
continue 1o be active in her home. She did not tolerate clastic stockings. Her leg
condition was largely immobiliting er  The velns of each leg were tied and stripped
;u;l:‘ ‘ok:\cxl gnalg&::cd at n]Lw;chL chlntcrval She (et no discomfort dunng the

and reco! we ¢ is remarkably improved
the comfort and function of her legs v consututionally and fn

The main disadvantages of local analgesia are the mental strain imposed
upon the patient (and sometimes on the surgeon and surgical team)

A further step 1o avoud pain during operations under local analgesia 15
that of inducing sleep at the painful stage of the procedure by injectng enough
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thiopentone to cause unconsciousness immediately before the stripping 15
carried out, )

Prior to operation performed with local analgesia, patients are made
physically and mentally comfortable by an adequate pre-anaesthetic given
one and a half to two hours before the expected time of operation Omanon
gr 1/3, scopolamine gr 1/150, and one or two tablets of Evidorm (Bayer)
(hexobarbitone gr 4 and cyclobarbitone calcium gr 1) 1s a good premedication

If necessary, should the patient not be sleepy, a further 1njection of omnopon
gr. 1/3 can be made an hour later

Martorell (1951) 1s enthusiastic and nsistent about the switability and
necessity of local analgesia for the operation of ligation of varicose veins,
to avoid the complication and danger of deep thrombosis and embolism

LLOCAL ANALGESIC MEDIA

(a) Procaine % -1 per cent with 2 mimims of 1 1n 1,000 adrenalin solution
to 1 oz of Procaine 1s excellent It 1s safe, it acts immediately, and 1s effective
for one hour, which 1s ample for the procedure

(b) Xylocaine —1 1m 200 to 300 aqueous solution also with adrenaline
1 10 1,000 1s likewise an excellent analgesic, with a prolonged action, suitable
for an operation for recurrent varicose veins

Hyaluronidase (Hydase, Rondase) added to the analgesic assists its rapid
diffusion, and assures an insensitive field.

Sterility of the analgesic.—To ensure asepsis and perfect healing, the
analgesic solution and the syringe must be sterilised by boiling or by auto-
claving, chemical sterilisation 1s unsafe, especially for the syringe and needies
The adrenaline must be taken from a sterile ampoule, and not from a rubber-
capped phial

OPERATION FOR THE VARICOSE LONG SAPHENOUS VEIN

TECHNIQUE OF LOCAL ANALGISIA

(@) The incision at the gron —The 1ncisions are marked out accurately
(sec later), and a considerable area around them is wnfiltrated generously
(Fig 164), the skin being raised n pig-skin wheals, then the subcutancous
tissue a little deeper 1s 1njected, and last a layer close to the deep fascia 1s also
infiltrated freely Cutaneous sensation 1s lost 1n five minutes

(b) For stripping of the internal saphenous trunk —For “ stripping 0:
the 1internal saphenous trunk (and ankle communicaing vein higation
the femoral nerve must be imjected in order to desensilise the :mtcrc’)-
internal aspect of the hmb from the grom to the ankle This large ncr:}c
trunk hies immediately to the outer side of the femoral artery. underneath
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¢ deep fascia (Fig. 164) The pulsation of the artery mid way between the
gmp;c;;s pubis n%x‘d the anterior supenior ilac spine is located by direct
palpation above the fold of the groin, the nerve lymg immediately external
to this point, The needle 15 passed vertlcally downwards here until the
resistance of the decp fascia 15 felt and overcome by further pressure
Aspiration 1s applied to the needle, to cnsure that 1ts point is not mn the
femoral artery and 1f nothing is withdrawn 20 ml of analgesic 1s njected
(o block the nerve, the needle being advanced a little whilst doing so
Confirmation of the accuracy of the injection is usually obtained by the patient
fecling pain when the nerve 1s pricked by the needle.

FI1a. 164
Local analgesia The inflltration of the gromn for the sapheno-
femoral lgation. The rght mde shows the anterior femoral
nerve being infiltrated  this is necessary for painiess stnipping-

By the time the sapheno-femoral ligaion has been done, the long
saphenous vein exposed at the ankle and the stripper threaded into the vern
the hmb will be anaesthesed sufficiently to permit a painless stripping from
the ankle to the gromn or vice versa

(¢} Infiltration for the incision at the ankle ~—During the pause for
the development of anaesthesia in the gramn the region about the internal
malleolus where the ankle inciston will be made is infiltrated superficially and
deeply (see Fig. 180) The line of this incision is scratched on the skin because
the swelling made by the local analgesic will have subsided when the time for
this part of the operation artives (see Fig. 180 ankle incision)  an altermative
marker 13 10 leave the hypodermic needle 1n the shin after the jection
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Operative Procedure

POSITION OF THE PATIENT —The whole table 1s tilted head down to an
angle of about 10° This brings the legs just above the heart level This
manoeuvre 1s invaluable for all operations on the veins of the legs. particularly
for stripping. as 1t empties the vemns and decongests the whole limb It 15
equally important not to have the legs too high, otherwise when a large vein
is opened air may be sucked mto 1t and the danger of air embolism 1s present
The himbs are abducted to make the groin and inner aspect of the leg more
accessible  The leg which 1s being operated on 1s raised 10° on a padded
board (Fig 1695)

}..-‘_.—-.....-o-‘.,.--—..,. v g e .
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Fic 165

The limb raised 10° on a board for ligation and stripping of the internal
saphenous vein

EXPOSURE OF THE INTERNAL SAPHENOUS VEIN AT THE GROIN —To uncover
the internal saphenous vein and its tributaries at the groin with certainty and
safety, 1t 1s essential to dissect out at least its terminal 3 to 4 inches to the
sapheno-femoral junction, and the common femoral vein for a short distance
above and below the union By this wide exposure, the frequent variations of
the veins and occasionally even those of the femoral artery can be recognised
and dealt with appropriately

Landmark of the sapheno-femoral junction —The sapheno-femoral
junction 1s at a point 2} -33 cm (1 - 1} inches) below and lateral to the pubic
tubercle (Fig 166) Al the incisions have their centre at this point, we
emphasise the importance of accurately determuming this landmark before
making the ncision

The variable level of the fold of the groin n relation to Poupart’s hgament
1s not generally realised , 1t depends on the obesity of the patient In the stout
the crease 1s 3-5 cm lower than the hgament In thin subjects the shin
crease and Poupart’s ligament are almost superimposed and an approach here
will be found too ligh for the sapheno-femoral junction We advisc that the
skin crease be ignored when planning the incision
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THE INCISIONS —Two jncisions will be discussed  the curved or hockey
stick.” which 1s preferred and recommended and the oblique

The curved or hockey-stick  inclsion (Fig. 166) —This was evolved from
2 combination of the oblique and vertical mcisions being 8 12 cm long.
Its outer half lies 1n the gutter of the grotn and the wnner half curves downwards
onto the thigh The incision, as its name 1mphes, is shaped like a hockey-stick
and lies over the terminal 5 7 cm of the internal saphenous vemn It 1s
centred as above

‘lel of

INCISION

Fio. 166
The incislons for expomure of the termination of the internal saphenous ven

The outer portion of the incision exposes the sapheno-femoral unton and
the 1nner part, when strongly retracted downwards will revealup to 10 12 cm
4 5 inches) of the internal saphenous trunk  The 1incision 1s especiaily

designed to glve access to its tero-internal tribut
e e s pos ary which often joins 1t

A good scar remains after it (Fig. 167)

The obligue incision (Fig. 166 inset) —This must be
— centred accuratel
over the surface marking of the sapheno-femoral junction It 7 10 cmy
ll?’nga?nd udcqu;nc retraction of the wound edges by an assistant 1s necessary
n a complete ex
ol of the o posure It heals with a fine scar It is parallel to the
The length of the incision —One of us be
gan to ligate the internal
saphenous vein with the idea that 1t should be done 1hf§ugh a one-inch
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-

Fi1G 167
The scars after bilateral ligation of the sapheno-femoral junction

PR NURTO T SRRV ~———— -

o

Tic 168
Forcible clevation of the shin edges after mahing the shin tncision

202



OPERATIVE TREATMENT OF VARICOSE VEINS

(2 3 cm) incision  This was an error  with an opening so small it was easy
to miss the saphenous vessel entirely to mustake one of its large tributanes
for it, to overlook feeding veins, or surpnsing as it may seem even to ligate
the femoral vein A generous inciston has avorded such pitfalls “ The surgeon
should operate by sight, and not by faith  (Maingot 1953)  for additional
incapacity follows a wide exposure and the dependable results confirm aits
swtabiity Many of the recurrences after operation have resulted from
working through an inadequate and wrongly-placed approach

The exposure of the internal saphenous vein —After the incision has been
made and the skin cloths applied the centres of the wound edges are grasped
by Lane s forceps, and arc forcibly elevated and separated (Fig. 168) Ths

Location of the Internal saj veln stretchin, ik
! m by g of skin and fat,

wneet-—1he average of the Internal saphenous vein
manoeuvre 1s invaluable 1t hits the fat off the vewn and 1ts tributanes making
them readily visble as the wound is deepened 1n the line of the skin incision
through the two layers of superfical fascia With an accurately placed
mcision 1t is usual to uncover the vein as it lies at the foramen ovale and for
mo three mches below without a pause or the division of a single blood
In patients with an ulcer or eczema of the leg, there
and periadenttis of the vertical and honzontal g'roﬁ’ps of mit)hoc::)l:xsn?;::ghm
nodes these are avoided by retracting them downwards and outwards. This
climinates a possible cause of wound sepsis  Distended lymphauc capiflanes
?;Wlmnlly be scen passing nto the femoral canal. By siting the incision
the g Yiﬂ decpening 1t vertically the embarrassing bleeding which follows
ivision of matted lymphatic nodes 1s avoided  If the glands are unduly
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enlarged, one should be removed and sectioned ; in this way one patient wi
an ulcer of the ankle was found to have lymphatic leukaena i
Locating the internal saphenous vein —Occastonally. on dividing the 1w
layers of superficial fascia. especially if the incision 1s mncorrectly p]accd th(é
long saphenous vein 1s not apparent, but fascia covering the pectincus mf:sclc

————— e -
o e me e ey

F e

Fic 170
The Travers' self-retaining retractor

may be exposed mnstead By 1nserting two swabs nto the depths of the wound
(Fig. 169) and pressing its fatty sides gently and steadily apart, the saphena
magna will be seen through the fat as 1t 1s retracted If this fails. an alternative
guide to it 1s that of tracing deeply any presenting vein (almost mvariably
present 1n the wound) This leads to a larger tributary and thence to the
long saphenous vein  Superficial veins encountered whilst making the incision
are better not divided until the mternal saphenous ven 1s located

A self-retaining retractor 1s inserted mnto the wound, Travers 18
pattern (marked X on Fig 162 and also see Fig 170)
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The technique of dissection of the vein (Fig. 171) —The dissectson of the
internal saphenous vein caused one of us difficuity until two principles were
grasped  Furst, that the vein strips best on its nude shiny wall and not outside
the thun layer of adventitious fascie that ensheathes 1t and also obscures s
tributartes. A rapid, clean dissection 13 possible by using Mayo s straight
sound-patnted scissors  Secondly it is undesirable and unnccessary to grasp
any vein wall with the dissecting forceps because varicosities are unpredictably
and disconcertingly frinble and bleed coprously if torn

Fla. 171

Tho technique of the disection of the internal saphenous vein and the ligation
and divaon af the tributarics,

The fascia immeduately outside the vein wall 15 held by the dissecting
foreeps, and the space between it and the vetn 1s systemaucally displayed by
gently opening the pownts of the scissors between them parallel to the vessel
(Fig. 171} Itis quick and effective and small tributanes are seen readily The
saphena magna and s radicles are dissected steadily until the faint white
hine indlcating the unton with the femoral vew s seer yust nside the foramen
ovale The dissection includes opening the femoral sheath which has a thin
continuation on to the internal saphenous vein. The femoral vein 15 exposed
for } 1cm above and below the foramen ovale and for at least twothirds of
its circumference. The sapheno-femoral umon and the terminal half centimetre
of mternal saphenous vein are closely 1avested by the femoral sheath and as
already mentioned this 1s smiched by the scissors and reflected upwards and
outwards 1n the dissection of the tecrunal long saphenous and femeral vein

208



THE PATHOLOGY AND SURGERY OI VEINS OF THEL LOWELR LiMn

Two observations during this procedure are of interest :

(@) the enlarged varicose vein contracts down to normal proportions
a result of the dissection necessary to display 1t, and

(b) on watching some gross varicose vemns, therr distension and collapse
synchronous with respiration and the heart beat are apparent
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Ligation of internal saphenous vein and its trmibutaries
The postero-internal and antero-external tnbutanes are joiming the internal
saphenous vein lower than usual and the wound 1s being forcibly retracted
downwards especially to expose the former Note large postero-internal
vein also that the vessels have dbec:n tdentified and higated twice before
vision

THE TRIBUTARIES OF THE INTERNAL SAPHENOUS VEIN (see Figs. 177, 1778
and 172) —There are six sigmficant veins jorning the terminal 1 to 15 cm of
the internal saphenous vein It 1s seldom that one 1s absent, although they
present 1n bizarre combinations (see Chapter I1I) All but the postero-internal
vewn lie 1n the superficial layer of superficial fascia, the latter is on the deep
fascia. They are as follows *—

1 The superficial circumflex ihac vemn, entering from above and laterally

2 The superficial epigastric vewn, passing vertically downwards from the
fat of the lower abdomunal wall (Fig 174)

3 The superficial external pudendal vein, passing shghtly downwards and
outwards from the mid-line (external genitalia and perincum). ‘

These three vessels usually join the Jast centimetre of the internal
saphenous vein
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Fia. 173
jon, doable ligation and divislon of a tributary of the interml
The dssection, I o

F16.174
Showlul how the superficial epigastric vein is casily

In he long veln {s
upmd distal to it _and recurrence of the varkces b
wsured 1In one 1o five years, the venous hypertension
being carried through this nndivided tributary
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4. The postero-internal (accessory saphenous) vein runs upwards on the
deep fascia from the postero-internal aspect of the thigh to jomn the inner
aspect of the internal saphenous vein This vessel 1s always sought and div 1ded,
because it may be the channel of discharge of the ecxternal saphcnous
vein which might have been made inefficient by the internal saphenous
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Variations of the postcro-mnternal and deep external pudic veins as they jmn the lcr?ur’l:“l‘l:l‘tr:;
of the internal saphenous vein mside the foramen ovale The night and wrong ways of pk
the hgatures are indicated The ** tie > must be flush on the femoral vein

incompetence through this connection Normally the postero-internal vcm’
runs nto the last 1-15 cm of the internal saphenous vein, and 1s reachly
dealt with  When 1t 1s not apparent. 1t 1s searched for mn three places (@) .xbm;t
17-20 em from the sapheno-femoral junction—this s casily avaulable thrmifg !
the hockey-stick 1ncision on strong retraction downwards of the wound. for
the fat and skin here arc mobile (Fig 172): (5 at the sapheno-femoral junction
unside the foramen ovale where 1t may be beside or yowned by the deep C\W”’”:
pudic ven (Fig 175, 2 and 4 The ilfustration dicates how the higatures mus
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OPERATIVE TREATMENT OF VARICOSE YEINS

be placed (c) when (a) and (b) yield negative results the femoral veinis cxpost;g
downwards from the foramen ovale and the vessel may be found ;mmnngl
parent trunk directly having pierced the deep fascia early This 1s admutt, thy
a rare vanation  The lower margn of the foramen ovale usually contains the
superficial external pudic artery which requires division first.

F1a. 176
The deep extermal pudxe vein Joining the intermal
saphenous vein at its termination Inside the foramen
ovale 1t s easily overlooked

The antero-external tributarv or external superficial femoral vein runs
subcuticularly diagonally across the thigh upwards and inwards from the
antero-cxternal aspect of the leg and knee, and joins the outer side of the last
mch (25 cm) of the long saphenous vein This vessel (when vanicose) is
wisible through the skin and is often erronecously referred to as the internal
saphenous vein It may join 10 cm from the saphenofemoral uruon, 1t 1s
occasionally large and strmight and 1s mistakable for the internal saphenous
vemn

The deep external pudic vein (Figs, 175 and 176) —In 30 to 40 per
cent. of cases this vein 1s present and joins the saphena magna obscurely on
its postero-internal aspect precisely at its termunation (inside) of the foramen
ovale. It 1s to expose this that two-thirds of the circumference of the femoral
vemn ore cleared especially on its inner side and gentle traction outwards
1s made on the nternal saphenous vein  Not nfrequently it Is joined by the
postero-nternal vein (accessory saphenous vein) (Fig 175 (4))
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Discussion —There may be five to ten venous tributaries joining the )
6-7cm of tl)c internal saphenous vein, consisting of the duplication, or ‘3“
stonally triplication. of the vessels just detasled. In addition there :u* 0?:1.
lesser unnamed veins. including one from the lymph nodes e o

The tributaries vary greatly n their pattern of umon, it is unusual 1o
find the same combination twice In twelve consecutive cases they wcr‘c all
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different. although several of the operations were for bilateral varicose mternal
saphenous veins (Fig 177); to facilitate comparison they arc madc left sided).

The radicles may jom in twos or threes or occasionally the superhcial
external pudic. superficial epigastric, superficial circumflex iliac and antero-
external veins combine to form a large short common trunk of entry almost
at the sapheno-femoral union

We repeat that a full exposurc of the femoral vein for at least half a
centimetre above and below the sapheno-femoral junction 18 cisential, as o
superficial vein occasionally joins the parent vessel between these points
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OPERATIVE TREATMENT OF VARICOSE VEINS

Much of the permanent success of the operatlon depends on the ligatlon and
division of every tributary because If one remains connected with the femoral
vein and if the femoral or external illac vahe is incompetent the Ingh wntra-
venous pressures would still be transferred to tius subcutaneots vein and
would keep the venous dilatation active even after stripping of the saphenous
trunk  From such an undivided vein over a period of years a plexiform

. Fua. 1778
dissect] of the ion of

Twelve
Serebve conaces the loog saphenous vein. They are
gh some are b{hm?'lc&rjam (the right have been tramposed to the left to

late comparison)

mass of thin-walled subcutancous varices develops, ul
timate):
it wﬂ{\] \l‘m snp‘I{ct‘l]:!us trunk Gif present) and 1ts m‘buml:a below Yy connectng
nless all the subordinate vessels of the internal saph
cut 1; rl\s:::a“yf 12;?03\151«: to do a flush sapheno-femorai hgﬁu:ln are tied and
ite o ng alert it 1s surprisingly easy to overlook the
cp\gnsl‘x;;i ?nd t}Tm:umﬂc:x hac veins One of us recalls dcmonstxsnug:;ﬁ c:}z::
nprocednd o morl ! ¢ vancose mternal saphenous vein to some visiing surpeons
pleting 1t was asked to recapitulate the steps, naming the figated
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vessels  During 1t the undivided superior epigastric vein was revealed - at had
remained concealed by the superficial external pudic arlery passing over it
the upper edge of the wound (Fig 178) )

The superficial external pudic artery (Fig 23, ¢ hap
3. and Fig 178) This vessel runs mcdmll): N varous
relationships to the end of the internal saphenous vein
Generally 1t runs underneath 1t in the lower edge of the
foramen ovale but it may pass over the long <aphenous
vein (25 per cent of cases) and requires section. for
this superficial position 1t conceals the superficial ep-
gastric vein and the sapheno-femoral union  Less often
it divides and both branches pass either superfictal or
deep to the saphenous vein. or one may pass over and
Thc' superficial epi-  the other under 1t on the deep fascta They are divided
Sealed by the super- S NEcessary, no attempt 1s made to preserve them
ﬁctlal cxtﬁrn‘;al pU?lc Ligation of tributaries —(a) When all the tributanes
Abmormal o ths pa. are defined. they are divided between hgatures The
tient for 1t 1s emer-  outer lhigatures are cut short but those on the interndl
gng on the inner o ohenous vern are held long. for traction on them cle-
saphenous vein n-  vates 1t to the surface and facilitates the operation

stcad of the usual .
outer stde (Flg 176)

(b) The deep external pudic vein —This vein when present 1s divided,
but it 1s an excellent step to tie the sapheno-femoral junction first It ensures
that this key tie really is above all the tributaries and s flush on the femoral
vein (Fig 176) Further, 1t avoids leaving the ligated stump of a small
thin-walled vessel subject to the high thoraco-abdominal pressures which may
reach 200 mm of mercury during vomiting and coughing. a tic which could
yield under such strain (see also Fig 175)

Ligation of the mternal saphenous vein —The end of the long saphenous
ven 1s ligated with stout black No 50 hnen thread  This material bites mto
the vessel wall and ties with a non-slipping knot Catgut hgaturcs on the
proximal end of the saphena magna have yiclded, occasionally with fatal or
critical hacmorrhage To make the saphcnous stump safe, a sccond hgature
1s applied to it. or better sull, it 1s transfixed with fine No 90 thread. and
tied as 1s a hernial sac (Fig 179) The great surgical master, Halsted (1893,
showed that transfinton 1s the certamn way o secure an important vessel. and
that an cnaircling higature can be *“ shot off ” hke a pea ffom 4 ped-shooter
As the pressures exerted on the stump of an incompetent mtcn_\.d ‘suphc'nnm
vein may cqual or cxceed those 1n an artery. the need for security is obvious

Inspection of the common femoral vein —Before tying the end of ‘hi
saphenous vein, the femoral vein 1s inspected for a short distance above am
below the junction It is cssential to sce 1t as well as the fong saphenous
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ven for the former can be mustaken foc the latter and erroneously tued,
especally in very thin patients

An alternathve method of sapheno-femoral ligarion.—Another method of
hgating the nternal saphenous vein at the grom 15 mentioned to condemn
it Jt1s used frecly but it 1s not 100 per cent. safe. It consists 1n exposing
the internal saphenous trunk and divding 1t between haemostats 4 6 cm
below the saphenofemorni juncuon.  The upper forceps 1s used to elevate
the vetn  The tributanes are easily defined, and dmided, until the sapheno-
femorn] union 18 displayed at which pownt it 1s clipped and firmly nied.

Fia. 179
Ligation wnd transfixion of the stump of the internal
aiso the dlosure of the dead space by mmr(uc;:.‘iu T Pt o,

This technique 13 inadvisable, because of (1) the unpredias,
of vancose vens and the possibility of tearing the fragile varzsn,
vessel off the side of the femoral vern and (2) the possibility Uffw’:r””
femoral vein or artery for the long saphenous vein at the b“z-: “zibe
operation—a perilous but feasble possibility especially in e Giefite
1951 one of us ofter twenty-five years of vancose vein == In
cm. of the femornl artery in an emaciated patient under ths 1Tyt 3.4
1 \gns the internal saphenous vein. The error was realised b-?‘:‘“  that
}n“muncs. then the pulsation was noticed and the necesgn = - % <¢ of
0&; c:ad This incldent served to show how serious the p:{:‘ T 2tion

the vessel would have been It occurred when operating :Eij Cnon
2 T emeellent
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assistant and good conditions in every way  (3) Last, in the effort to mal ¢
a flush ligation. the femoral vein could be drawn up somewhat into a‘\’
chipped widely and, on tymng, narrowed or occluded, which mieht lead u;
thrombosis )

It may be said that these are theoretical objections but our experience
18 that every error can occur 1n spite of care and we suspect that others hind
11t9552 ) “ The more care we take, the fewer mistakes we shall make ™ (Milligan

Saphenectomy by stripping.—When all the 1nternal saphenous tributares
are divided, and the sapheno-femoral junction has been doubly tied 2 thread
1s passed twice round the saphenous vein 1] - 2 inches (31 -5 em) below the
sapheno-femoral pomnt It 1s not tied but its ends are held by a heavy haemo-
stat Its purpose 1s to prevent a backflow of blood from the vein when it 15
opened (Fig 171) All 1s ready for extirpation of the trunk of the nternal
saphenous vein by stripping 1t out

A swab 1s placed 1n the wound, the self-retaining retractor 1s cased. and
the vemn trunk 1s now exposed at the ankle

Exposure of the winternal saphenous vein at the ankle —The purpose of
division of the internal saphenous vein at the ankle 1s to completc the chmma-
tion of the saphenous trunk from the gromn to the ankle Before adopting
this gromn to ankle ablation (pre-1940), when the operation was lmited
to the thigh, considerable varices reappeared in the leg within three years
Since the ankle extension, the results have greatly improved. Myers and
Cooley (1954) continue the ablation into the foot; we have not found this

necessary

Surgical anatomy —The 1nternal saphenous vein at the ankle 15 i the
groove between the anterior border of the internal malleolus, and the tendon
of tibialis anticus The vessel lies deeply on the bone. immediately under
the shight deep layer of subcutaneous tissue, it 1s straight, pale blue, and
thick-walled and should not be confused with a large, tortuous soft purplish
vein which in the varicose leg 1s often present here superficially The
tramee surgeon will find 1t useful to mark out the vein at the ankle wiile
the patient 1s standing, before the operation, because occasnonally the ct[t;c\f:llrtf
1s difficult ‘The saphenous nerve, which 1s quitc smail. lres mt.:matcl.y )hz;
vein, usually anteriorly, and 1S avoided by clean dissection ; patients L;)ﬂ':’}':‘{ \;x
of the pain or impaired sensation of the lower leg. mncr l’ool“.m(t lo‘wn X
that follows 1ts injury This vemn eaposurc ts also invaluable for ** cut+
infusions when other superficial veins have been used

The mcision —The tncision 1s about one inch (25 ¢m ) long 1n the creases

, !
of the skin which here run transverscly and at right angles to the h;;cfn?sz sll:
vein (Fig. 180)  Tts centre 1s the anterior border of the nternal mable .

the upper end of the groove. An almost invisible scar follows
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A longitudinal nciston alse gives a good exposure and 1s preferred by
some
h ussue forceps
Locaton of the vein —The skun edges are grasped wit
and s!.rong,'ly clc{rn(ed. The rounded points of the scissors are thrust forcibly
through the fat until they 1mpinge on the bone and then they are opened

Fro. 180
the Internal suphenous at the ankle, The incxsion s
Eu?ﬂ%. The lnsct shows the vein ligated inferiorly s guard
ligature round it superforly and vein ifocited ready for the
fasettion of the strlpper

firmly In the bottom of the resulting small cavity the vein 13 usually visible
under the deeper layer of superficial fasca, which 1s snicked with the scalpel
Observance of the jandmarks and penctration of the superficinl fascin 1s
essenuial for a prompt exposure otherwise a time-consuming dissection in the
fat can follow aud an unnecessary extension of the wound In the slender
ankle the vessel can be seen through the skin and the ncision 18 made
immediately over it. In the fat-covered or scarred ankle httle dificulty will
be expenienced if the above points are observed.,

The distal part of the vein Is tied wath fine catgut, which 13 used here
instead of thread because unabsorbable ligatures in this area tend to be cast
out through pustules. A double hitch ligature Is passed round the vemn
supenorly and its ends are held unved with attery forceps (Fig. 180) The
vessel elevated to the shan level by tracuon on the lower tie 1s then incised
with a scalpel obliquely between the higatures, ratsing a httle flap.

The procedure of stripping now follows
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TECHNIQUE OF STRIPPING

The nstrument for internal stripping of the trunks of the varicose saphen.
ous veins is Myers’ fiexible stripper (modified). This 1s a flenible w irc about
a yard long. At 1ts leading end 1s a small round hnob (available i three size
and at the other extremity 15 a concave steel shoulder about lem in di:u;wtcr
on which the vemn will be telescoped (Fig 181. see also Fios 157 and 1581
This is the stripping instrument of chotce and we use 1 to’.xmp vens from
the ankle upwards or from the groin downwards

Fic 181
Modified Myers” stripper

The stripper passes more easily from the ankle o the grom, riding readily
over valve cusps, but it can be done 1n the reverse direction

Techmque of stripping of the internal saphenows vein —The long
saphenous vein at the ankle has been 1solated. higated and cut half across
above the lower hgature. The up (Fig 182) of the flextble stripper 15 inscried
into its lumen and threaded up as far as possible: 1t frequently runs umnler-
ruptedly until 1t appears in the vein at the grom. which vessel 1s divided below
the sapheno-femoral higatures and the stripper up 1s drawn out of the vessel
to the surface until the stripping shoulder is all but in contact with the ankie
wound (Fig, 183) A ligature 1s tied round the vemn and the stnpper al the
ankle, this prevents the stripper being pulled nght through a very large ven
without removing it .

The vein at the ankle is divided distal to the point of entry of the stnpper

The act of stripping —~The ips of the skin incision at the .msz_ are widely
retracted and undermined and the ven is freed for 1-2 cm this mnkc:. i
space mnto which the large shoulder of the mstrument can pass without touching
the sk and avoids an snfection nto the Jong vein bed It :zl‘:o ensures that
the stripper is nserted into the correct tissue plane for. sripping (Fig !9”;
Traction on the stnipper at the groin draws the sinpping shoulder jnte the
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Fra. 182
Myers stripper about 10 be Introdoced into the Internal saphenous vein
at the ankle,

Tia 183
Stripping the internal saphenous veln from the ankle The str has been
passed and brought out from the wound at the trolfl.p" “
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=

vibratory pull 1s applied to 1t The instrument will disappear from the point
of entry, and a growing bulge of the vein telescoping on the shoulder 15 visible

opened ankle wound The stripper 15 grasped with both hands and a steady

Fic 184
The act of stripping The stripping shoulder has passed nto the wound at
the ankle The wound here and at the knee has been closed the stripper
1s about to be drawn from the ankle to the groin The method of “clean”
stripping 1s being used

b .

FIG 185
Stripping the internal saphenous vemn, subsidiary incisions have been needed

under the skin as 1t proceeds up the leg and thigh towards the wound 9( cxn:
The stripper 1s often held up temporarily at points where tributaries ]]?lltlol '
especially below the knee, where three large vemns enter, but the osciila r);
traction 1s sustained, the puckered skin over the protruding vein oP the f;}r'lpﬁfc
1s pressed away from 1t and snaps are felt as tributaries yield ; finally,
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vessel appears 1n the wound as a fusiform “ blob " telescoped on the instru
t (see Fig. 157)

e The tmgl.mn 1s sustained and continuous in order to stretch the tributanes

before they break off  this assists hacmostasis by their elastic recotl The

stripper must be hept straght as it 15 gnipped 1t must not be sharply bent

ot hitched round the hand or fingers for this will make permanent kinks 1n 1t

Fia. 186
The extending needle stripper in the internal saphenous vein, Introduced at the groin
tory to s inﬁ from above down'

prepann wards,
Mote —The wapheno-femonal function fated twice the Internal saphenous vein has
been divided. A ligatare has been tied round the vein and the stnipper

and will make the instrument * vanicose ” and compromise future operations.
The pull required 15 very often considerable indeed the assistant s help to
push the stnpping shoulder digitally through the skin 1s occasionally required
The traction however should always be controlled, never violent.

Interrupted stripping —Sometimes the tip of the stripper impacts before
the saphenofemoral junction 1s reached, but often it can be freed and
passed further by manipulating the poimnt of the hold-up with the fingers
through the skin and at the same time rotating, wmithdrawing and advancing
the stnpper combined with moving the himb Should the stnpper impact
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immovably before 1t reaches the groin 1ts tip 1s cut down upon and by direct
manipulation 1t may pass onwards If not 1t 1s brought out of the ven to t]c
surface and the vessel from the ankle to this point 1s stripped as described fc])e
the whole vein The stripper 1s cleared of the venous fragment and lr
re-ntroduced into the vein Gf possible for it may be too small or tortuous?
and threaded upwards until 1t impacts or until the entire vessel to the groin s
threaded on to 1t (see Figs 183 and 185)

4 —— -
C LA o
o 3
ST -

Fic 187

The ball tip of the extending needle stripper protruding from an 1ncision
in the leg

The saphenous trunk may require to be exposed once, twice or thrice
The more varicose, sinuous and pouched 1t 1s. the oftener will the stripper
be held up and have to be cut down upon, extracted and re-inserted Occasion-
ally 1t cannot be introduced again because the vein 1s too narrow and fibrosed
In this event the stripper 1s introduced from the grom (Figs 186 and 187) It
frequently succeeds when the upward route fails, although the tip 1s prone
to lodge mn valve cusps and dilatations or to wander into the large tributaries
at the knee, especially into the posterior arch vemn

By perseverance and ngenuity the whole of the saphenous trunk can

be removed

To deternmne the wheieabouts of the tip of the stipper —Occasionally.
when stripping a saphenous vemn in an obese himb, the tip of the stripper
becomes 1mpacted before 1t reaches the sapheno-femoral or sapheno-popliteal
junction and it 1s not possibie to determine 1ts exact whereabouts by palpation
This can be arrived at by taking a stmular stripper and laying 1t exactly along-
side the first The tip of the second stripper will then be over the tip of that
in the vein This simple step 1s invaluable

Diviston of the saphenous tiunk before strpping.—Before a vem 1§
stripped 1t must be divided at both ends, ie at the point of the introduction
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of the stripper, at the gromn or the ankle and also beyond the place of it
emergence  Thus 15 so obvious but 1t 15 easy to forget, and if 1t 1s omitied the

vessel will refuse to strip, or 1t will be torn out from the foot

» or. if the stripping

1s from above—downwards, from the sapheno-femoral union , which would be

a dire error,

A “clean” {nerhod of stripping vaiicose vemns (Fig 189).—After strippig
the trunk of an internal or external saphenous vein, the gush of blood from

the wounds is usually small but occasionally is considerable

Tilting the

patient into the Trendelenburg position and pressing a rolled towel on the

vein bed will often control it

POSTERIOR
VEINOF TRIBUTARY

LEG

POSTERIOR
ARCH VEIN

B R P L S

Fig 150

The 1nternal saphenous
vein and 1ts tributaries
after effictent stripping
Note that these tribu-
taries are interconnected
and wil fill up agamn if
one 15 linhed with a
source of venous hyper-
tenston, eg at the
sapheno-femoral junction

vented from unwinding by clipping 1t with a haemostat

On one occasion, however, the blood loss
necessitated a blood transfusion. This blood loss 1s
undesirable and a way to avoid 1t was found

The following “ clean” techmque was devised
It 1s particularly applicable when the stripper has
run unobstructed from the ankle to the groin or to
the popliteal space, although 1t can still be used
when several incisions are needed It amms to
bandage the limb synchronously with the stripping
of the vemn

The stripper 1s pulled out of the wound of exit
until its other end disappears for 1-2 inches (5-7
cm) 1nto the incision of 1ts introduction (usually at
the ankle) This incision 1s then stitched and dressed
The fat and skin of the grom wound are all but
closed, leaving a gap for the emergence of the
telescoped vemn on the stripping shoulder The firm
bandaging of the imb with a sterile crépe bandage
by the assistant begins at the ankle as the surgeon
starts strippmg. As it proceeds the bandaging
follows closely behind the stripping shoulder (sec
Fig 189) The instant pressure munimises or elmin-
ates bleeding, obhiterates the ven bed, and a bulky
clot cannot form m 1t Postoperative swelling.
bruising haematoma and discomfort are mimmal

When several incisions have been necessary.
they are sutured and bandaged immediately after the

stripping, section by section. the bandage beng pre-
Controlhing the

bleeding makes the operation a more attractive procedure

The state of the internal saphenous vei
1s shown on Figure 190.

.

n dramage arca after stripping

Eaternal stripping—with Mayo’s ring stripper (Fig, 160) ——Occasiona.!lz
a varicose internal or external saphenous vein will be encountered 1n whic
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the flexible internal stripper even with the smallest tip becomes mpacted
when attempts are made to pass it When the hold-up 1s exposed the saphenous
trunk 1s usually found to be narrowed white fibrosed and unyiclding to the
tip of the stripper perhaps from sclerosing wnjections previous phlebitis or
scar tssue from ulceration or previous operation.

If an attempt to pass the stnipper from the other end of the vein fails
to reach the obstruction resort can be made to Mayo s ning strippet to remove
the remstant portion It can be used erther up or down the limb

The saphenous trunk 15 divided and mobihised n the wound  Its end 13
threaded mto the nng of the stnpper and held by a haemostat  The stiipper
1 pushed cautiously to and fro subcutaneously along the trunk of the vein
It frequently proceeds rapidly and casily but sometimes 1t 1s held up by a
tnbutary msistent quick jabs or moving the puckered skin over the nng
often free it, and the blind dissection proceeds. The artery forceps holding the
end of the vessel 15 steadied 1n the wound and occasionally allowed to run
dlack but 1t 15 not pulled on lest the vein break, as it does occasionally m
spite of care.  When the instrument has been inserted to the full or 1s held
up firmly the ning, which 13 easily palpable through the slin 1s cut down
upon and brought to the surface  The vessel 18 divided here and the portion
freed 13 drawn out of the wound The stnipper 1s withdrawn from the first
incision and 1s re-threaded on to the vessel at the second point after remstant
tributanes have been divided or a communicating vein tied (Fig. 160) Thence
the stripping continues until the snphenous trunk or large tributary 15 removed.

Rupture of the vein during ring stnpping —During the ning ” stripping
the vein may break without warmng, but the stripper 18 kept n place, its tip
indicates the site of the rupture, and a longitudinal incision is made over it
The vein 1s identified and the obstruction 18 divided the sinpper 18 reqnserted
and the process continues,

The likelihood of the vessel breaking 18 reduced by twisting 1t repeatedly
with the haemostat.

OPERATION FOR THE VARICOSE SHORT SAPHENOUS VEIN
The surgical anatomy —The short saphenous vein beginning between
the outer margin of the tendo-Achillis and the external malleolus, courses
strmght up the middle of the calf 1o the centre of the popliteal space In its
lower third it fies on the deep fascia but at the musculo-tendinous junction
of the gastrocnemius it enters a fascial compartment 1n the muscle aponeurosis
which leads it into the lower part of the popliteal space Behind the knee
are two longitudinal skin grooves and the vein lies midwny between them
For 1ts vanations see Chapter 111 but we must add that 1n our experience of
the vanicose external saphenous vein these varations are relatively rare
the unlon with the popliteal vein 1n the popliteal space being usual varying

in level from below the hnee jomt to the adductor f ower
thurd of the thigh ! ueter foramen n the 1
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Position of the patient.—The patient les prone, the head of the table is
tilted down 10°, the foot rests on a pillow which flexes the knee a little. slackens
the skin and the fascia and facilitates the exposure (Fig 191) The hmb 15
fully draped with sterile towels (Fig 196)

Local analgesia for external saphenous “ stripping” (Fig  191) —The
areas of the proposed incisions at the poplhiteal space and outer ankle are
desensitised by direct infiltration of the shin,
r oy A subcutaneous tissue and beneath the deep
& - + fascia The tract of the external saphenous
trunk 1s rendered analgesic by direct injection
of the medial and lateral popliteal nerves at
the upper part of the popliteal space as they
are exposed 1n the sapheno-pophiteal hgation
These nerves are comparatively superficial i
the popliteal space
The ankle-knee approach.—When there 1
no ulceration or eczema at the lower leg, the
operation on the varicose external saphenous
vemn 1S begun at the ankle and finishes at the
knee. This plan was dictated by the vanability
of the termination of the external saphenous
vein By starting below, knowledge of the
whereabouts of the sapheno-popliteal junction
becomes available, as will be shown shortly.
The vessel 1s exposed as 1t lies outside the
tendo-Achillis, 4-5 cm above the tip of the
external malleolus (Fig 191) The mcision.
one mch (25 cm) long. 1s transverse n the
normal skin folds Tt begins at the outer border
of the tendo-Achillis and passes forwards It
deepened through the fat until the cddglc of fll;g
tendon 1s just visible The wound hps
zlljnezﬁ;scé;?cg fél;c oégfzigggo%n wtl?tlg forcibly e{evated as 1n the other wvemn
external saphenous vem exposures The blades of the scissors are th.rusl
firmly through the fat and opened widely along the lne of the vc‘:m.' \l'vqhil:
it will be seen immediately outside the tendon, under the second ﬁlm)] ()nf
of superficial fascia, 1t 1s a large, straight vein  The sural nerve. w ncllcijs o
considerable size, is visible on the antero-external aspect, closely apph o
it, and 1s avoided  This close vein-nerve association (Fig 192;] mf:)’\:';:c{"‘wr
explain the severe pain that occurs with phlebutis in the short saphena,

inflammatory or chemical
The vessel 1s cleared for 2-3 cm, y
double loop 1s passed around 1t proaimally, and the ends
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its Tower end 1s tied with catgut, and
are held long  The
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vern is half cut across between the ligatures and the stnpper 13 passed upwards
into 1t.

Fia. 192
The nerve-veln relatiomhip at the ankle e the external
saphenous vern and sural nerve.

Alternatnv e ankle inclsion for the short saphenous vein —When there 1s
a large “ bog " of dilated veins behind and below the external malleolus as
is usual 1n severe cases of short saphenous incompetence, 1t 15 advisable to do
a formal dissection and removal of as many of these as possible. This 1s

225

15



THE PATHOLOGY AND SURGLRY OF VLINS O THL LOWER LIMSB

done by a longitudinal curved incision runmng half an inch behind and
parallel to the fibula and external malleolus The dissection and removal
of this venous cluster, consisting of many dilated tributaries of the short

saphenous vein 1 this region. has considerably improved the result in these
severe cases

To ensure sound healing and a good scar this longitudinal wound needs
care and accurale pressure bandaging for four to six weeks 1n the post-operative
period.

Passing the stripper —The stripper 1s introduced gently towards the knee
It may run easily until 1t impacts at the sapheno-pophteal junction, by a slow
sensitive insertion, “jumping ” the stripper mto the popliteal vein will be
avoided Sometimes 1t impacts at the rmd or upper leg where the vessel may
end prematurely in the veins of the calf The mstrument occasionally rides on
considerably above the knee, suggesting that 1t has passed mto the popliteal
vein, or that this external saphenous vein 1s one of those which passes to the
upper reaches of the long saphenous vein, or of the variety which bifurcates 1n
the popliteal space and one part continues upwards into the hamstrings The
stripper can usually be palpated 1n these positions, or be seen puckering
the skin when 1t 1s moved The operation 1s planned to deal with thesc
eventualities

The stripper may impact at the musculo-tendinous junction of the
gastrocnemius where the vein passes into the aponeurotic compartment 1n
the deep fascia at the mid-calf Other points are the connection with a
perforating vein at the outer lower third of the leg and the entrance of tribu-
taries ; a varix or saccular dilatation sometimes hitches the stripper Rarely
when the short saphenous vein jomns the internal saphenous vein below the
knee, the stripper passes inwards into the latter vessel

The point of impaction 1s cut down upon, as required It may be possiblc
to further the stripper by direct manipulation, twisting, turning and moving
it to and fro If not, the vein 1s opened and the intervening section between
this and the 1mtial mncision 1s stripped out  The stripper is re-nserted and
where 1t lodges 1t 1s again cut down upon until ultimately the termmation
of the external saphenous vein 1s Jocated

The vessel’s extirpation may lead to an undiagnosed varicosc internal
saphenous vemn that will require similar climmative therapy. because if the
short saphenous ven 1s defective, and joins 1t, probably both arc mcompetent
An exposure may be required 1n the middle or upper third of the thigh

Actually. so tedious a procedure as sketched 1s u.nuqual and the stripper
usually runs uneventfully to the sapheno-popliteal junction

The incisions for sapheno-popliteal vein ligation.—Threc incisions ‘erfi
available for this operation—the transverse, the curved, and a longitudima
cxtension of these
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A longtudinal ncision 1n the mid line behind the hnee must be avoided.
It mves sure access to the sapheno-popliteal junction but 1t heals with a wide,
unsightly scar that may become heloid (Fig. 193) sensitive, weak or eczema
tous so wo cannot adviseit.

The curved or transverse approaches are satisfactory when the site of
the termmation of the external
saphenous vein 1s known precisely
as by preoperative palpation a
venogram or threading the stnpper
along it

The curved incisfon (Fig 191)
—This resembles an 1nverted
goitre inciston  For the avernge
vancase external saphenous vein
1t begins half an inch above the
fevel of the transverse crease
behind the knee 1t curves upwards
about an inch, passing from one
longitudinal groove to another
The shan flap with the sub-
cutancous fat, 18 reflected down
wards thus exposing a circular area
of deep fascin which 13 1ncised
transversely 1n its centre  The fatty
space between the heads of the
gastrocnemius muscle 1s opened
and the ternunal three inches of the
normal short saphenous vein lies
between them

The transverse inclsion — A
transverse 1ncision usually made Fio. 193
arkx‘me\;hnt: x;bovc the shin crease Mﬂ:ﬂbﬁ;rm I:‘nﬂhuduul "hﬁgf: lf;:

ind the knee gives but himited
access to the sapheno-pophteal popliteal space. Notks Sle equinus disabitity
union and 1s only justified when its exact whereabouts are known as in a
fhin person It gives an inconspicuous scar

Multiple trans erse inclsions —When the end of the external saphenous
vein has proved to be lower or higher than was expected 1n several patients
another transverse incision tracing the saphenous vemn up or down the hmb
has been used. These beated pleasingly and gave satisfactory access

The S or longitudinal extension of the transi erse or curved inciston —The
exposure of the actua! sapheno-popliteal junction 1s essential In some patients,
the short saphenous vein runs alongside the popliteal vein for some one to two
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inches before umting with it, perhaps just below the adductor foramen at the
apex of the poplteal space. Even with strong retraction and flexion of the
knee, full access to the confluence cannot always be obtained through the
curved or transverse incision. More room upwards can be gained by making
a longitudinal incision 3 -5 inches long on the mner aspect of the thigh,
beginning at the end of the transverse incision, thereby forming a letter L
The resulting flap 1s raised and all difficultics of
: Iimited exposure disappear. Should more space
be required n the lower part of the pophteal
space, 1t can be obtained by another incision
from the outer end of the transverse incision
vertically down the exterior of the limb. thus
making somewhat of a letter S incision (Fug
194)

The sapheno - poplhteal exposure — The
chosen 1ncision 1s deepened down to the decp
fascia In women there 1s often a thick layer of
subcutaneous fat, and a large skin wound 1s
required to work at the considerable depth. If
the stripper 1s clearly impacted at the sapheno-
popliteal junction and 1s palpable. the curved
mcision 1s made # in higher than seems neces-
sary and proceeds as already detailed under this
heading It 1s wise to determine the cxact site
of the tip of the stripper 1n the vein by measure-
ment with another stripper

After the external saphenous vein has been
found 1t 1s cleaned “ nude,” and traced down to
the sapheno-pophteal union The popliteal vemn
1s uncovered for 1 cm above and below this
pomt Somelimes the dissection 1s sanguinary

and tedious, for the popliteal arcolar tissuc 13
The S nmlo?gr l]gsglludmal . Soft and sticky, and contains seycral tiny thin-
tension of the transverse nciston walled friable venules which join the last half

centimetre of the external saphenous or the pop-
liteal vein The last 1 -2 inches of the short saphenous vern may be parallel
to and m contact with the popliteal vemn either superficially or laterally

The pophiteal vein 1s recognised by its lying on the pophteal artery at the
centrc of the popliteal space and the latter’s pulsation can be felt through 1t
In the upper part of the space 1t 1s outside of the artery and 1n the fower half
on 1ts mner side It 1s straighter. larger, thicker walled and paler than the
eaternal saphenous vein, Other fair sized vemns hie alongade of it Some a’rc
from the gastrocnermus muscle and the posterior tibial venae comutes ?NY
persist and confuse the recogmtion of the external saphenous vein Further.
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fusiform dilatations may be present on the popliteal vein mahung 1t Took
varicose and thereby adding to the problem of 1dentification.
The popliteal veln 1s inspected and palpated for the adjacent pulsation
of the popliteal artery
TIBIAL EXT SAPHENOUS POPLITEAL EXT VSAPH| NENOUS

=25 = IR
SURAL EXT SAPHENOUS

NERVE VEIN VEIN
Fi1a. 153

Four findings at the sapheno-popliteal Junction in relation to the knee jont level
The longltudimal incisbon shown here should never be used !}m

The nerve (tibial) and its branches lie close at the side of the terminal
portion of the external saphena more often on the inner than the outer they
are studiously avoided The stnpper inside the external saphenous vein 1s
invaluable in its location  If 1t has not been idenuified by the stripper mside 1t,
as for nstance 1n the case of recurrent external saphenous varicosity which
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has been divided lower down the Iimb. the popliteal space must be opened
widely and deeply by the S incision The popliteal vein and artery are found
and traced up and down until the external saphenous junction is established
Figure 195 illustrates the findings 1n four consecutive cases of saphcno-pop]ucai
ligation

The few termunal tributaries of the small saphenous vemn are heated,
mncluding those which pass upwards to join the internal saphenous and eluteal
vemns, for if they remain connected with a source of high venous pr?murc.
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Fic 196

The stripper passed through the external saphenous vein from the ankle to
the wound at the popliteal space

they will transmit 1t to neighbouring veins, and ultimately cause another
crop of varices On the terminal 1-5 cm of the short saphenous vein, a
varix occasionally of considerable size may be found which can be an excrcise
in dainty dissection A fusiform varix of the popliteal vein 1s ignored, although
1t suggests that it 1s also incompetent No further step such as poplteal vem
division 1s taken This 1s discussed 1n Chapter XVII

Stripping the external saphenous vein —When the sapheno-pophitcal union
1s reached the external saphenous vemn 1s tied here twice and divided distal to
these ligatures The stripper is pressed upwards from the ankle so that
s tip emerges from the cut vem and 1t is drawn out until 1ts other
end 1s close to the lower wound where a hgature 15 tied round it and
the vein (Fig 196) The vessel 1s divided distal to this A space 1S made
round the vein for the entry of the stripper shoulder. by dissecting away the
fat The “stripper” 1s gwded nto the wound without touching the q‘km.
The “clean ” method of stripping (Fig 197) 1s uscd whenever 1t 15 feasible,
the ankle 1ncision being closed after the stripper has been drawn m 1} mches
(3-4 cm) Steady vibratory traction 1s made on the upper end of the strippor
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F1. 197

“Clean ™ stripping of the external saphenous vein The-rleryf
polnt to the position of the nrlﬂpml; shouldcr ;m

A

FiG. 198
The stripper has been pulled through from the aokke to the
vﬁnhmrﬁn&mthemnd!em?donlheuﬁ:w m;l;}n'et
sterile bandage i just short of the wound.
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and is continued until the varicose trunk appears as a telescoped fusiforn
mass on the instrument out of the wound (Fig 198)

The bandaging follows the stripper closely as 1t passes subcuta .
up the calf (Fig 198). P neously

Fi6 199

The leg 1s pressure-bandaged after the sinipping of the external saphcnous
vein

36" of 3”7
STRAPPING

Fi6 200

Strapping the wound at the groin with Diachylon strapping (not zinc oxide to
avoid a sensitivity rash)

VARIATIONS —It is necessary to follow the stripper until the termination
of the external saphenous vemn 1s found with certammty  An cxceptional
eaperience was that of the stripper passing apparently into the saphenous vei
as usual The sapheno-pophtcal union was cut down upon and at first 1t Wus
thought that the stripper was in the external saphenous vein \\hxc.h‘\ya«
terminally hgated Then the true external saphenous vein was seen joimng
the popliteal vein 1 ecm higher  The stripper was 1 a dircct communicahing
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liteal vein
ven and had passed through the calf muscles and then 1nto the pop

ub::vc the knee joint. A Mayo s (not Myers) strippef was threaded round th;
true external saphepous vein and 1t passed down beyond the mid-calf a;;l
impacted at the point where the first stnpper passed deeply In this way the

L

Fia 201
The stenle crépe bandage applicd and flxed by strapping.

F’ / ~L

Fro. 202
The mb bandaged by an elastic webbing roll.

whole of the external saphenous trunk was traced and removed This com
municating vein was a long oblique one as sometimes seen In venograms
One aceident to the popliteal vein 1n a thin patient must be reported.

A thin man of eighteen had gross bilateral external saphenous incompetence
The staipper was threaded from the ankle to the popliteal space and its presence
was checked with the finger It was apparently lying in the external saphenous
vein which presented when the popliteal space was opened. This vesel was
traced up to the upper pant of the popliteal space where 1t appeared to dip
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down to join the popliteal vein It was ligated superiorly and divided prepariaton
to stipping The stripper was brought out of 1t to the surface The bleeding veas
immediately profuse, much more than usual and furthermore the vein could not
be stripped farther up than the lower part of the pophtcal space one inch below the
level of the knee-joint . 1t was fixed although more than the usual effort was apphed
Because of this obstruction and the excessive bleeding, the situation was mvestigated
It was found that the sapheno-popliteal union was at the lowest point of the popliteal
space, below the line of the knee-joint  The stripper had passed from the external
saphenous vemn nto the poplitcal vein, which had been divided in the upper part
of the popliteal space

The external saphenous vein was removed and both ends of the pophteal vein
were ligated, so that the patient had his short saphenous vein removed and his
popliteal vein divided Fortunately no 1ll effects followed 1n two and a half years
beyond a Iittle oedema of the ankle in the evening for two months afterwards He
was immediately ambulant after the operation This 1s an example (e) of a low
sapheno-popliteal union, (b) of the unexpected superficial position of the pophteal
vein to a thin person, (¢) of the stripper passing on through the sapheno-popliteal
union 1nto the popliteal vein

These ncidents parallel the tying of the femoral vemn or artery that can occur
during the procedure of sapheno-femoral ligation in spare subjects The lesson 1s
to see 1n every patient the sapheno-popliteal junction and to identify the pophtcal
vein without any doubt before applying a ligature or haemostat to the external
saphenous vein

Conclusion —To recapitulate, there are three essentials n this operation
of sapheno-popliteal division —

1. The sapheno-popliteal junction must be clearly seen

2. Implicit in (1) 1s an incision that will ensure this exposure whatever
the position of the union The S or transverse incision extended up or down
laterally gives this

3 The mud-line longitudinal incision should never be used.

IMMEDIATE POST-OPERATIVE COURSE AND CARE

The immediate post-operative discomfort after stripping 1s surprisingly
small and our ward Sisters tell us that there 1s no difficulty in persuading
patients to be ambulant immediately (Figs 199, 201 and 202). )

1 Before the patient leaves the theatre the firm crépe or clastic webbing
bandage must be apphed from toes to thigh

2 The foot of the patient’s bed will be raised on blocks while the patient
remains 1n hospital. This 1s vitally important 1n the post-operative régime ,

3. As soon as the patient is fully recovered from the anaesthetic (6-12
hours) active movement of the legs 1s enforced. He must not lic of1dl 1n bed
He should get up and walk actively for a short time within twenty-four hg}m
of the operation, but his legs must be continuously supported by the webbing
clastic bandage from toes to thigh.
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1y comfort

third or fourth day the patient should be walking farly

bl Eid‘h:\ay safely be discharged from hospital as a rule  Instructions are
vzn that they will need thewr firm elastic webbing bandages all the time

3cy are up for two to three weeks after leaving hospital  1n this way post

operative swelling 15 avoided, the patient kept comfortable and the danger

of post-operative thrombosis mintmsed.

Fic. 203
Closnre of the wound suturing the skin the nght
and wroag way (lower).

Stitches —Closure of all wounds made dunng varicose vein operations
must be done with special care, as many of the wounds in the groin and lower
leg are 1n an area of low tissue vitality Rough coarse sutuning may precipitate
wound breahdown and infection (Fig 203} In general stitches should be
numerous and small close to the wound edges. Any non-seactive matenal
such as fine silkworm gut or brarded nylon 1s adequate A subcuticular mono-
fitament nylon stitch may be used (Figs. 204 and 205) Stiches may be removed
from the smal! transverse wcisions tn the groin in from five to seven days. In
the larger incnons, particularly those i the leg, the “ hockeystick  gron
incision and those in the pophteal fossa it is wiser to leave them ten to
fourteen dys.  Sometimes if they are Ieft 1n too long they themselves become
 cause of sepsis and sticky dischargsng wounds.

It is of vital importance to healing 1 afl incisions on the leg 1n varicose
vetn operations that they should be under continuous pressure from an elastic
bandage. This same bandage 15 all that is needed to keep the dressings in
place, thus avording sticling plasters contaming zine oxide and rubber which
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Fic 204
The subcuticular stitch (monofilament nylon)
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Fig 205
Sccuning the subcuticular stitch by crushing a soft metal bution on cich end
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FIa. 206
Three stripped velns, From Jeft to nght they show (a) a
Irn;mcnred Internal mphmw.t it was broken at the knee.
The first vessel is the pt]:x on, the second
jon o] -rhiLu 15 the (nternal
zaphenous veln Ix]uw the knee.  (b) The fourth spectmen
is a completely stripped intermal saphenows vein. (¢) The
vessel on the right it an external saphenous vern
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F1c 207 i 208
Fia 207--A stripped long internal saphenous vein, 1t has
been opened It shows loss of part of it in the recion of
the knee and also a firmly adherent thrombus  The edpe
of the valve cusp has been marked with ink
i 208-—Hlustrating two stripped veins (Imid open)  That
on the left s a recanahsed thrombosed vein and the other
an aversge varicose vain Note that the left s highter in
colour (1e 1t 1s more fibrous), it has <cveral chinncls as
ilustrated by the brsties snserted into them 1t as thickened
and fat 15 adherent to n from perivenmitis The other vem s
a larpe thin-walled vessel with 1wo valves showang fmntly,
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often give rise to skin reactions locally and more widespread A circle of
diachylon strapping 18 well tolerated however

THE VENOUS TROPHY —When the telescoped vemn on the Myens stnipper
is extended a varying length s revealed which has the stumps of several avulsed
tributaries 2 4 cm Jong attached to it (the entire saphenous trunk may measure
24 28 inches (60 70 cm) (Fig 206) On examining the ven 1t may be found to
be complete  Somelimes a portion of jts wall, especially about the knee level, for
several centimetres 18 torn away (Fig. 207) presumably where a tnbutary has proved
to be stronger than the parent stem  The vein may be m two pieces where a sub-
ordinate vessel has retawned an entire piece of the saphenous trunk (Fig 206) Many
vancose veins have been injected with scleroring agents so that they are perhaps
anchored by scar tissue, Retamed segments are not sought for at the operation
they are easily dealt with by sclerosing injections subsequently we have never found
it necessary to excise them  Occasionally the vein is found to be turned inside out,
the stripping shoulder having been pulled mnside o very diated trunk  gentle traction
on the inverted vessel usually extracts 1t entire.

THE INTERIOR AND VALVEB OF STRIPPED VEINS -—The removed vemn 18
opened and its lumen amnd valves are inspected  The lumen may be clear and patent
but 1t Is easy to recognise a vessel which has recanalised after thrombophlebitis
for in 1t are numerous interlacing white fibres passing 1n all directions from the wall,
especlally about the valves (honeycombing describes it well) 1t demonstrates how
a deep vein re-opened after thrombosis must always be incompetent. There may
be one or more complete longitudinal septa for several centimetres across part of
the vessel making two or occaslonally three passages (Fig 208) A thrombus
completely or partially occluding the lumen may be present it is usually firmly
adherent to the vein (Fig. 207) Only a few have been seen and they were distal
to a valve. The valves after thrombophlebitis are disorganised with irregular clumps
of shightly pink fibrous tissue and the cusps have disappeared.

Varices —Eccentne dilatations are frequent on the saj
phenous trunk situated
at a valve. They sumulate thought as to their formation They arc sometimes
immediately dustal to the valves, occasionally they are proximal and m several
specimens there has been an eccentnic dilation above and below a valve cusp
(hom?o—?lﬁx fon;\ling above o valve is understandable as ansing from excessive
omuinal pressures exercised the

and the vern wall el on the vein wall just above the closed valve

A vanx below the valve is more difficult to ex;

plain (Fig 209) The yieldin,

ﬁ}ariam&m the valve ning itself between the attachment of the cusps ind thg

ton of the vanx above or below is then fortuitous Tt Is an interesting question

which is fundamental in the developmen
t of
ning would be an acquired form of vnncoslfy yoreose vems. The ylelding of a valve

THE vALVES—The valves found in the re
ed
are mostly bicuspld and of three types (ace F‘ngx.m’f& 2\631)-&05: mphenous trunks
1 Major ralres.—There nre one or
— occastonally t
in the terminal 1 2 inches of the internal :apbenousyu:ﬁkn(r;gg])_f; ﬁ;bm::
239



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

ally another such valve occurs below the entry of the large tributares at the knee
There 1s a well-marked dilatation of the vein above them

2 Ordwmary valves —There are a varying number of more delicate by
apparently complete valves ranging from one to eight from the grom to the ankle

Their cusps are delicate, there 1s no apparent valve ring as i the major valves,
nor 1s the vein dilated above them

3 Ghost valves —These are barely visible There may be a suggestion of
cusps but as a rule there 1s but a faint V mark on
the endothelrum, suggesting either an imperfectly
formed valve or one which has disappeared leaving
only the Iine of attachment of the cusps to the wall

The valves are demonstrated by trickling a
fine stream of water on the opened vessel opposite
to the direction of blood flow This floats the
cusps outwards and causes the water to eddy or
bounce back as 1t impinges on them

On a few occasions, a tricuspid nstead of a
bicuspid valve has been observed (Fig 209)

The number of valves found in the varicose
internal saphenous trunks varies from two to eight
In twenty-eight complete specimens of the internal
saphenous trunks examined from seventeen women

TRICUSPID
VALVES

‘{5:51}? Aa% - and eleven men the average number of valves was
BULGING five The highest number was thirteen, one had
ten, two had eight, three had seven, four had sn,

two had four, three had three, and the remaining

Fic 209 eight had two The average number of valves was

An artist’s drawing from a speci- five and a half 1 the men and four and a half m

men showing a tricuspid valve  the women The valves are more frequent m the
and a varx distal to 1t, bo
are somewhat unusual leg portion than the thigh

The varicose external saphenous trunk has
proportionately more valves, although it 1s but half the length o§ tg;a x}r::e}rlrgz
saphenous trunk The aveiage (tbfwten stripped specimens being 4 3, the hig

and the lowest two
num]'}cﬁebe(;:léeigig b?atween these two 1s a further factor perhaps explammtgrigcl
greater frequency of incompetence in the long saphenous vein, for the e);1 gs .
saphenous vein, being but half the length of the internal saphenous vein,
the specimens we have examined almost the same number of valves

Ingection of stripped trunks —Some of the trunks of the stripped Saphe¥?$;
veins have been mjected retrogradely after ligating the snapped mbutancse ok
findings have been noted First, that of undoubted varicosity of the entir el
to the ankle and, second, n some specimens the mcompetence has becrlll pumon
Thus, 1 one internal saphenous trunk the flmd would not pass beyond g cln o
of the anterior and posterior leg tributaries, below the knee 1t was sounf ol
external saphenous vein 1t was found to be sound below the cex;ltrc O]am e
This partial incompetence of the trunk of a varicose system will €xp

vaniation 1n the physical signs and symptoms
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DIFFICULTIES AND DANGERS OF THE OPERATIONS
Difficuities and dangers of terminal sapheno- al and sapheno-papliteal

ligation.—Most of the operative troubles anise from two causes (a) faiture to
obtain an adequate exposure (b) failure to appreciate the vanations of venous
and arterial anatomy to be found durning both sapheno-femoral and sapheno-
pophiteal ligation

The saphena varix (see Fig 177) —A saphena vanx varying in size
from a marble to a walnut, is fairly frequent on the termunal two to four
inches of the internal saphenous vean and also but less often of the short
saphenous vein It 15 usually a saccular dilatation but can be fusiform it
scldom affects the last centimetre of the vein  With equal frequency 1t 15 on
the antero-external vein of the thigh A vanx may be present about the
union of the mternal saphenous and the postero-internal vein perhaps four
to six inches below the sapheno-femoral junction Occasionally there 1s one
on the superficial external pudic vein. We have never seen one precisely at
the sapheno-femoral pownt and this may be because there 13 a process of
femonl sheath around the terminal half centimetre of the saphenous vein

Bleeding from a torn varix —Vonices are disconcertingly frisble and the
copious blesding that occurs when thev are torn compels gentleness and
alertness  In spite of care & varx or large vessel may be torn by a shght
touch and the bleeding may be profuse. The remedy 1s to press a pad firmly
mto the wound for two minutes (by the clock) and to tilt the operating table
mto the Trendelenburg poswtion The venaus pressure and hacmorrhage
are thereby much reduced. The swab in the wound 1s rolled aside slowly
and the bleeding point or ponts, as they are revealed are under-run twice
by a fine stitch and tied  If the vanx 1s grasped by even hight weight haemo-
stats, they often tear away and the dilatation is ynjured forther  We have
had this testing expenence and the haemorrhage has tried us to the utmost
Trying to clip the bleeding point 1n a pool of blood ss dangerous 1t may
lacerate the femoral vein and less often the artery 1s inadvertently damaged

Another remedy Is that of a sucher which wll remove the blood as
rapudly as 1t 1ssues and thereby reveals the exact site of the tear allowing
1t to be accurately under-run with a double stitch

Patience, gentleness and a wide dissection ensure freedom from acaidents
1 this operation

Duplication of the internal saphenons \ein.—A rare abnormahty is the
real duplication of the internal saphenous yvein (Fig. 2100 An apparent
duphication »s usually due 10 an enlarged straight postero-internal vern josning
it close to or at the sapheno-femoral umon 1nstead of the

usual 2 15 cm
lower

Dulsion of the common femoral yetn —This vein has been mistaken for
the mternal saphenous ven and ligated especally in thin subjects  On three
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Twao cases of true duplication of the long saphenous vein which we have met
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occalons one of us was on the pont of ligating 1t before reahsing the error
whilst on a fourth it was tied and injected retrogradely with scleroming fluid
Because the vemn continued to be distended and did not collapse as does the
varicose internal saphenous vein after higation, the mstake was retrieved The
suation was treated by temporanly occluding the femoral vein supenorly
opening 1t distally between stay sutures, and allowing it to bleed for five toten
seconds, thereby discharging the sclerosant no clots were seen to emerge.
The volume and power of its circulation was impressive The vessel was
sutured and no incident cither immediate or remote followed.

Infury to the common femoral veln —This usually occurs from flurried
attempts to stem bleeding from a torn saphena vanx. ‘The torrential bleeding
which occurs from a side hole 1n the femoral vein can be stopped immediately
by the tip of the gloved finger placed directly on the gpot.  While the asuistont s
finger 15 continuously so held the table 1s tilted so that the legs are elevated
and the wound 15 enlarged. The femornl vein above and below the foramen
ovale 1s steadily exposed. The fingertip pressure 18 transferred to directly
above and below the site of the tear which will then usually reduce the leak
to a trickle, which it is easy to see and deal with by a lateral suture of fine
thread or silk on an ophthalmic needle The procedure takes time and
gentleness.  Bleeding from the upper external saphenous vein or sapheno-
femoral junction may require this method as when a very thin tributary joing
precisely at the sapheno-femoral union tears with a shght touch

Injury to the femoral artery

(@) Injurv —Actidental injury of the femornl artery 1 handled by the
same technique as the sectioned femoral vein  Indeed 1n the older patient
the restoration of the arterial flow is essenual 1f gangrene 1s to be avoided

In those younger the witality of the imb may remain after ligation of the
femornl artery but its repmr 1s better

(b Ligation —Another accident (personal communications from various
surgeons) is that of ligation and injection of the femornl artery which has
necessitated amputation of the leg in some patients. At first sight 1t is hard
to visuafise the perpetration of this mistake but, as slready mentioned, 1n 1951
in n very thin man one of us almost commutted 1t for the femoral artery was
dissected out for two inches before 1t was reahised that it was not the internal

saphenous vein  The absence of tnbutanes led to uts closer inspectio d
the recognition of pulsation peetion e

A large accurate incision, a good light and deliberate operating will avoid

this catastrophe It 15 noteworthy that the femoral and
pophiteal vemn and
artery are surprisingly superficial 1n thin persons.

High bifurcation of the femoral artery —As mentioned in Chapter 111

the femoral artery occasionally divides into its superficinl and profunda

branches immediately below Poupart s higament, The profunda artery passes
243
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downwards and mwards over the femoral vein, and above or under the
sapheno-femoral junction, the internal saphenous vemn being separated only
by the anterior layer of the femoral sheath It 1s an impressive presentation
and the profunda artery could readily be mjured if the sapheno-femoral
junction were approached roughly and through a small ncision, Figure 25
(Chap III) shows a recent finding of this condition

Difficulties and dangers of stripping

The bulk of the stripped vein —One of us was unable to pull the stripper
from the grom to the ankle because the bulk of the telescoped vein was
so large at the middle of the leg that the fat and skin would not stretch
sufficiently for it to pass An incision was made over the protrusion, the vein
was brought out and divided from the remaming saphenous trunk, the stripper
was re-nserted and the removal completed This 1s a further reason for
stripping upwards for the skin of the thigh is more accommodating as the
bulk of the vein increases, and also the groin incision 1s larger

Passage of the stripper wnto the femoral or popliteal veins —QOne must
be always aware of this possibility Interesting and sigmficant variations were
when the stripper ran by way of a large direct communicating vein 1nto the
popliteal (once) and femoral vemn (twice) The latter happened in cases
of apparent internal saphenous incompetence The stripper passed from
the ankle to 1ts full length but 1t did not appear 1n the saphenous vein at the
groin It was ultimately felt in the femoral vein Palpation of one saphenous
trunk revealed that the instrument dipped deeply at middle of the thigh
A large direct communicating vemn between the internal saphenous and femoral
vemn was found and divided after the stripper was partially withdrawn Com-
municating veins are usually linked to tributaries of the internal saphenous
veins rather than directly to its mam trunk as in this patient, although the
perforating vein passing mto Hunter’s canal 1s one of the few that can pass
directly
In the second person the stripper entered a large direct perforating vein
in the lower third of the leg In the third case the stripper passed nto the
popliteal vem by a direct communicating vern from the middle of the calf

Inversion of the vein —With a stripper with a small shoulder or a very
large varicose trunk, the shoulder of the stripper may pass into the vessc!s
Jumen and turn 1t 1nside out, but even so, with careful, gentle traction on it.
the trunk will strip out completely Usually this accident 1s not recognised
unti] the venous trophy 1s drawn from the wound

Pulling the stiipper through the vetn —When a varicose vein 1s very large,
and the ligature round the vein and stripper has been omutted, the strippcr
may be puiled through the vessel without removing 1t The modified Myers
stripper with a larger shoulder and a concave face has prevented ths. ke

Copious haemorrhage —Free, even occasional torrential, artcnz; -’a ;
bleeding may 1ssue from the track of a vein just removed It almost always
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burg position and applying

bsides on tilting the patient nto the Trendelen

§cssure as by a rolled towel to the cmptlyec\:imn bed 1On no occasion has it
ecessary to find clip and tie such a bleeding vessc!

bcchnbc clean ” method of stripping controls and mimmises this blood lass.

Fia 211
The direct Injection of a sclerosant into the intermal :phenous vein or one of lts large
varicose tributaries.  Note nover more thaa 3 ml.

Ome operation of coutinuous totrential bleeding merits description.  An extra incision
had been pecessary in the mid-thigh  After st g from the ankle, blood gushed from
the thigh wound ~Pressure was appind to the n bed and the wound was sutured  the
matient was in the mid-Trendelen position.  Blood continued to pour from between the
stifches, An inpury 1o the femoral ‘was suspecicd soch as might occur by dragging a direct
perforating vein ont of its side  The stitches were removed.  In order to sce and enlarge the
mcigon ay blood poured from b, the assistant ralsed the limb high from tbhe table when

surprisingly the bleeding siopped a1 i a tap ad been tumed off por did 1t san on lowering
the leg a minute or two later

‘m‘srlght‘?ﬁ'lblﬁgxru;nm‘lynbe leu‘lt(:: mn‘!‘mm‘lﬁlnlk mlcc‘: &f (;Dc :cpcnﬂurn b l‘:
hotizontal for one minute a -p’i;lthc cornpfmfn; bandl.cc in the clevated pgcff’mm !
A thrombosed saphenous trunk —On a few occasions when the
saphenous trunk was exposed at the groin, 1t was found to be thrombosed
fromt an undingnosed recent attack of thrombophlebiis  An eflective and safe
treatment for this after the terminal sapheno-femoral hgation is not to stnp
it but ra inject stowh 3 ml of sclerosant into the thrombosed v essel (Fig 211
fee Chap M} We dunk 1t inadvisable 1o stnp a thrombosed vern lest a
continuation of the clot in o communicating vein be dislodged by the trouma
of the stnpmng or simulated to propagate into a deep vein with the attendant
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nisks of embolism and deep thrombophlebitis  One patient did have a smal|
non-fatal pulmonary embolus after stripping an undiagnosed thrombosed vein

Large tiibutaries of the nternal saphenous vein —Occasionally the
stripper as 1t passes down the trunk will wander imto a large tributary It may
be into the postero-nternal tributary (accessory saphenous vemn) and the
mstrument appears 1n the popliteal space If this 1s detected, attempts are
made to rectify it by withdrawing and re-directing the stripper The apparent
duplication of the internal saphenous vein below the knee has been mentioned
and the instrument may pass down to the tendo-Achillis by the posterior arch
vein or across the front of the leg towards the external malleolus by way
of the anterior vemn of the leg, all these large varicose veins may be stripped
with advantage, but the removal of the entire saphenous trunk 1s also essental

The use of sclerosants at varicose vein operations.—Opinions have
differed concerning the use and danger of injecting sclerosing flud into
the varicose saphenous vein at operation, so the pros and cons must be
examined The purpose of such injections was to destroy the incompetent
trunk (and tributaries) of the internal and/or external saphenous vern. after
their separation from the deep veins

Retrogiade injections and the deep veins —Boyd and Robertson (1949)
and Kinmonth (1947) have shown by venograms that if in the supine
patient sufficient (5-20 ml) radio-opaque sclerosant flud 1s 1njected retro-
gradely 1nto the internal saphenous vern at the gromn, some of 1t passes quickly
into the superficial femoral and popliteal veins and tends to be held up at
therr valves Obviously mjury to the delicate valve endothelium 1s possible
with valve destruction or deep thrombosis and embolism These are serious
possibilities

Because of this risk, most surgeons have discontinued sclerosant injections
at operation, preferring to give them later, when the danger 1s mlmmlged by
giving small doses and the patient 1s ambulant The operation of stripping
has made the retrograde njection of the saphenous trunks an obsolete
procedure

Our only use for a sclerosing 1njection at operation 1s when (a) the antero-
external tributary at the groimn 1s grossly varicose, we then mnsert 2 to 3 ml
into 1t after dividing 1ts termination (Fig 211), (b) when, as already mentioned,
the long saphenous trunk 1s unexpectedly found thrombosed, after the sapheno-
femoral higation and division, we then mject 1t with a sclerosant (2 to 3 ml)

rather than strip 1t

Operation for bilateral varicosities.—Provided the patient 1s fif, operal;oﬂ
on both legs may be done at the same session However 1t 15 importan that
cach leg should be done separately as a separate operation  If two operators
attempt to “do a leg each ™ at the same time, the result 1s usually 2 ccrtf{lﬂ
amount of confusion and breaches of technique Each leg 15 treated as 4N
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ndependent operation and the surgeon changes his gloves and re-towels for
the sccond side. If ths is not done the incidence of septic wounds rises
noticeably (For this reason and to mummise the nisk of thrombosis, one of
us HD usually docs only one lunb per session.)

1t these precautions are faithfully observed, there 18 no reason why the
short and long saphenous veins and/or the perforating veins should not be
dealt with at the same operation Great care must be exercised n turning
patients while under an anaesthetic for many of them are old and ostco-
arthnitic and post-operative  lumbago ™ or ** stifl neck ™ may be caused by
rough handling of such unconscious persons

Varicose velns In pregnancy —Varicose veins in pregnancy are a common
problem  Oddly enough the veins enlarge more rapidly and give more trouble
in the first three or four months of pregnancy They often decrease m size
and give less symptoms from the fourth to the eighth month after the uterus
has risen from the pelvis.

These vancose veins of pregnancy are of three well defined clinical
varieties.

1 In the patient who already has valvular incompetence of the great or
short saph system  Of << ting veins pregnancy usually produces
a sudden marked increase in size and number of the varicosities—sometimes
to an afarming extent. These patients have large dilated saphenous trunks
and large varicosities with an obvious cough impulse n them and a positive
Trendelenburg sign

Pressure bandaging from the toes to groin especially in the eatly months
of pregnancy 1s most necessary in these cases  If the mother 1s fit and the
pregnancy between the third and sixth month full sapheno-femorn) ligation
and stnpping 1s the best way to relieve the patient and prevent gross and
distressing deterioration of the veins of the leg (Dodd 1949)

2. The patient who develops a network of smaller dilated veins, mainly
below the buttocks and over the thughs and upper part of the legs, but without
the smgns of gross valvular incompetence of the saphenous system This
type 1s parucularly severe in the first three months, and tends 1o Jessen in
seventy after that. The treatment 13 rest and elastic support dunng pregnancy
and re-assessment six months after partuntion.

3 Vuhal saricose velns —These sometimes reach an enormous size and
may bulge threateningly out of the shin of the vulva like an over-ripe grape
They should be treated entrely on their ments if they start decreasing n
size ofter the 3rd 4th month they will not give trouble If they steadily
increase in size and become large and tense they should be excised by
operation and their “ fecding ™ veins traced  This may lead to (a) the sapheno-
femoral junction in which case a full sapheno-femoral ligatson should be done
(&) an incompetent communicating veln passing under the lower edge of
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gluteus maximus or 1nto the postero-internal aspect of the upper thigh These
are divided

General principles —It 1s astomshing how some of the grosser cases of
pregnancy varicose veins fade completely away during the puerperium and
give lttle trouble Jater The treatment of pregnancy varicose veins 1s dommated
by this fact Thus the general principles are —

1 Pressure —Firm elastic support of the legs and thighs, erther by
webbing elastic bandages or heavy elastic stockings, throughout pregnancy
and for the first month or so of the puerperium (this 1s 1mportant to avoid
post-partum thrombosis. superficial or deep)

2 Elevation of the legs —Short periods of rest, reclining with the legs
at a higher level than the patient’s heart, during the day The foot of the
bed should be raised on six-inch blocks at night

3 Ligation —QOperation 1s indicated only in the grosser cases showing
obvious signs of valvular incompetence

4 Follow-up —All cases should be seen three to six months after delivery
for the routine clinical assessment of the condition The decision whether to
operate then 1s made on the merits of the case, influenced to some extent by
a strong family tendency to varicosities and whether further pregnancies are
desired or likely Even minor degrees of saphenous incompetence should
be treated operatively if further pregnancies are possible, as varicose vemns
get worse with each succeeding cyesis

Operations during pregnancy.—These, when they are necessary, should
be timed between the third and the sixth month  Progesterone (10 mg tds)
and Vitamin E (Ephynal) (10 mg tds) should be given for three days prior
to and for ten days after operation Operations before the third month carry
the risk of abortion , operations after the sixth month carry the risk of foetal
anoxia and premature birth These risks are admttedly shght, but they are
present

OPERATION FOR INCOMPETENT COMMUNICATING VEINS

Incompetent communicating veins are sometimes striking 1n their size
They may be the only source of retrograde filling of subcutancous vancc;
but they often occur with defects of one or both of the saphenous systcms, an
are a mamfestation of some deep vein mcompetence Inefficient communi-
cating veins may cause “ blow-outs ™ on varices, especially m the lower thigh
and leg Their higation or ligations are often required to assist 1n allcvmu?g
oedema, eczema, ulcer, severe pain Or recurring varices around and above tic
ankle Ths 1s fully dealt with 1n Part III of this book ;

There 1s a constant large communicating vein n the lower third of the
thigh passing to the femoral vein by Hunter’s canq] (Figs 40 and 41) :Thlqsn“
occasionally the cause of primary or recurrent varicosc veins and occasionaily
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o A venogram 1s very useful mn these cases.
fnqsg?r 133“3‘121:}:ldishgga;onally incompetent is that immediately below
the iner aspect of the knee (Fig. 20 Chap 11D

Incompetence of these veins is relatively rare compared with the
commoner mcompetence of the great and short saphenous veins, and of the
ankle perforating veins.

Fio.212
The lgation of a commuonicatmg vein camaing a varix on the outer side
of tbe Whigh.

They are divided between higatures at the level of the desp fascin  Large
varices about them are excised or injected with 2 to 3 ml of a sclerosant
followed by pressure bandaging for two weeks Patients get up immediately
as after other operations on vancose veins,

Figure 212 shows the operation on the vanx shown in Chapter VI Figure
84 This vein passed through tensor fasciae femors which 1s an unusual site
fot o petfomating vein,

MuLtieLe LIGATIONS —We consider multiple ligation of the vancose
saphenous trunk to be infenor to stnpping.

We have performed several operations for recurrent varicosities after
so<called muitiple hegation procedures we had no difficulty 1n threading the
stnipper through the saphenous trunk from the ankle to the gromn showing
that the procedure is techmcally uncertain,
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“ The practice of multiple hgation of the veins through short ncisions
without any attempt to locate incompetent communicators 1s to be condemned

as a waste of time for everyone concerned ” (Muir ef al (1954)) We subscribe
to this
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CHAPTER IX
POST-OPERATIVE COMPLICATIONS, AFTER-CARE AND RESULTS

OST-OPERATIVE complications,—A well-carned-out sapheno-femoral
P ligation and stapping, with proper pre-operative and post-operative care

1s one of the most trouble free operations of Surgery Nearly all the
complications are due to esther lack of care at operation or to inadequate
aftertreatment.

1 Pain —Pan should not be a problem after sapheno-femoral higation
and stripping.  1f the patient complains of pain a search should be made for
some cause, stich as sepsis or deep thrombosis.

2 Haematoma —In view of the many vessels lacerated dunng stnpping,
8 haematoma would be a reasonable expectation  Provided the operation
1s done with the foot of the table raised, and firm pressure bandaging from the
ankie to the groin 1s carried out in the immediate post-operative period 1t
is very rare.

3 Post-operative discoloration of the shin—Some amount of bruising
along the course of the saphenous vein bed 1s almost an nvariable occurrence
It varies considerably and 1t may alarm patients and the nursing staff  Some
times it takes up to 4 5 weeks to disappear completely It slways does
disappear ! The immediate pressure bandage mimmises it

4 Post-operathve saphenous neuritls—This 15 8 common complica
tion after saphenectomy After a great saphenous strip the patient nearly
always complains of a feeling of numbness or tingling over the inner side of
the ankle or foot. After a short saphenous strip the paraesthesiae are over
the outer bordet of the foot and ankle.

Sometimes there 13 anaesthesia of o small aren Occasionally the pauents
complain of actual pain in the region Usually these symptoms pass off
wathin a {ew weeks and we have never seen a case where persistent neunitis
has been a problem.  These symptoms are due to brussing of the saphenous
and sural nerves by the passage of the stupper and the dissection of the
saphenous vein trunks ot the ankle

5 Wotnd sepsis —The wounds at the grom popliteal space and ankle
are prone to become “ sucky  and often heal slowly particularly 1n the obese.
This 15 partly due to defective pre-operative preparation and operative tech-
nlque. The aperation for varicose velns, being one of convenience, must be
done with first<lass techmque, precisely the same as for abdominal or jont
procedure,

General debility or tissues impaired by ntertrigo ulcerntion eczema or
ocdema also play a part  The wounds progress better when they are lightly
and firmly dressed with gauze and a cotton bandage or a stnp of ventilated
strapping without wool  With neat secure dressings, shoes and stockings
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can be worn, and patients can walk or should be willing to try A bulky
dressing promotes a feeling of insecurity and encourages immobihty. A
loose application 1s easily displaced and infected

Sepsis 1s more hiable to occur in the obese, and in those who have
had ulceration or eczema It 1s introduced by faulty techmique or from
mjury to infected saphenous lymph nodes and capillaries  Asepsis, haemo-
stasis and obliteration of dead space will largely prevent it  Operation should
be delayed until intertrigo, ulcers and eczema are healed or have been n a
healthy state for at least two weeks The early removal of stitches to relieve
tension or to let out pus will give relief

Localised periphlebitis.—Periphlebitis and thrombosis of the superficial
varices, with oedema of the subcutaneous tissues and overlying skin, may
cause considerable superficial swelling after any treatment of veins, whether
1t be ligation, injection, stripping, etc It 1s due to the trauma of the operation
and 1s fairly common It 1s more likely to occur 1n gross veins and occaston-
ally 1s widespread and severe in degree It 1s associated with an increased
pulse rate, raised temperature and often much pain It 1s relieved by sedatives
and a compression-supporting bandage of stockinette or elastic webbing
re-adjusted morning and evening The leg 1s usually affected, but occasionally
all the track of the internal saphenous vein 1s mvolved, then the limb from
the toes to the gromn 1s enclosed Compresses of glycerme and belladonna
applied to the painful area are soothing If the oedema 1s shight, an elastic
stocking will suffice Increasing activity, as far as the local condition permuts,
1s essential

Occasionally, a Iittle fluid collects under the skin, but 1t 1s almost
invariably absorbed Very rarely the skin may necrose for a small area over
thrombosed vemns, and this 1s allowed to separate and granulate It always
heals uneventfully and 1s treated by infrequently changed pressure dressings.
preferably of Diachylon

A lymph collection in the groin.—A few patients have had a considerable
collection of lymph 1n the groin, after saphenous femoral hgation and stnp-
pmng They were singularly inert swellings and continued unabsorbed {o;
two months. 1n spite of pressure bandaging One was the size of a golf—bal’
and the other of a tenmis-ball They were mobile. pamniess and fluctuant They
were relieved by aspiration through a large-bore needle ; the larger swelling
required it twice They contained straw-coloured clear fluid

Deep thrombosis after cperation.—A serious post-operative complicalion
after the treatment of varicosities 1s thrombosis of the deep veins In our c:xpcfi
ence, 1t 1s rare, rarer for instance than after other surgical measures. such“;:i
herniotomy, prostatectomy, cholecystectomy. renal procedurcs, clC o
telieve the frequency of this complication has been somewhat cxaE%C“'ff 5
although its importance and danger cannot be over-cmphasised A tl\l"tt!h’
our patients have suffered from panful swelling of the leg (not of the thg
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which lasted one to two weeks The parm was 1n the calf muscles the dorsum
of the foot ankle and leg were moderately swollen the leg muscles were firm
and walling was panful 1t 13 considered that there was thrombosis of the
intramuscular vens and possibly of part of the postenor tibial venae comites
These legs were firmly bandaged the patients were encouraged to walk, and
sedatives were gaven as necessary 1o relieve the pain dunng exercise and to
assist sleep  The discomfort and oedema subsided in several days with
restoration of function and satisfactory results from the varicose vein opera
tion during observation for one to ten years have followed

One of us has seen phlegmasia alba dolens once after a varicose vein
operation 1t was in Janvary 1953 after stnppmg of the internal saphenous
vein at least 5000 patents were cared for in this period (see also
Chapter XII

Precautions against post-operative thrombosis.

1 Patients with varncose velns mre operated on only when they are active and ln good
health  this fs an operation of convenience. seldom of urgency !

2, The scpus of active ufceration and eczerm i cleared up first,

3 Sclerosants are not Injected at operation.

4 The openting table It tiled head-down 10 asust the venows return from tbe leps
qu(d.lgnvm: blood (s unlikely to clot. For the same cearon, the foot of the bed s mised
for at keast forty-eight hours.

5 Patients are cncoursged to move the legy In bed soon after operation  this fs essentlat

as puany keep them il from apprehension and pain. They get up the same day with the
legs prexure-bandaged.

6. The calves of the legy as well as the pressure points are massaped durng the first

R DA Dol ets o8 vanding aad lov "‘.}«’hm moubx:grcuh\lom
is avolded for ten to fourteen chyx.opcn me wnc lons e wih (he legs down

Embaolivm after operation for varicose veins.—Pulmonary embolism after
operation for varicose veins is a rare complication  In the senies of over 3 000
personal patients no fatal case has occurred  In twenty-five years, several
patients have suffered from *“ medical embali ™ which octurred when they
were at home, for they are not hospitalised for more than two to three days
The embolus developed suddenly seven to fourteen days after the procedure
and was usually diagnosed as a chill or pneumonia One patient was
brought back to hospital with a pleural effusion which subsided uneventfully
after aspiration

Pulmonary embolism (now-fatal) after stripping varicose selns —By the
courtesy of Professor J B hinmonth we are able to quote the follo{vmg
after stnpping operations for varicose veins —

Cascs Embolism

| St Thomas s Hospital, Loadon (1949 1954) 204 1 (@5%)
S5t Bartholomes s Hospatal, London (1950 1954) 157

1 (06%)
Univenity College Hospltal, London (1954 Bolton Carer) 27 1 (0-4c)
\Mayo Clinfc, Rochester US.A. (1947 1951 Myery) m 3 (04
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One of us had one case 1n 471 patients, i.e 02 per cent. (1952 - 54)

Following general surgical operations, the following are representatig
figures for comparison (Kinmonth) —

Cases Embolism
St Bartholomew’s Hospital, London (R S Murley, 1950) 1,289 6 (0559
Mayo Clinic, Rochester, US A (1928 - 1950) 158,200 (06S¢)

}

Fatal pulmonary embolus —A fatality from a pulmonary embolus after a vancose ven
operation was reported 1n the public press in April, 1954 A man of 46 suffered from a vancose
nternal saphenous vein, ulceration of the leg and had had several attacks of superficial
thrombophlebitis A sapheno-femoral ligation and retrograde sclerosing njection into the
mternal saphenous vein were performed as an out-patient He returned home the same dn
He progressed uneventfully

A week later, when en route to hospital for a routine check-up, he died from a pulmonary
embolus At the post-mortem, the sapheno-femoral ligatton was clear but a shightly roughened
area was found three to four inches above it 1n the external ihac vein, this was the probable
attachment of the thrombus, which had proved fatal He had apparently a segmental phlebo
thrombosis of the external ihac vein on the side of the operation, although the veins of the
other imb were not examined

Myers and Lowell (1954) also report one fatality after stripping of varicose
veins, his incidence 1s 1 1n 2,660 of such procedures, equalling 0 037 per cent

AFTER-CARE

The grein wound.—After the stitches have been taken out. no dressing
is required , all 1t needs is cleansing morming and evening with surgical spirit,
until 1t 1s obviously stable If 1t 1s most, painting 1t twice a day with
Tr benzoin co 1s useful

The danger of anti-biotic and sulpha-drug applications.—A caution IS
necessary regarding daily dressings with pemciliin, anti-biotic or sulphon_ll-
amide omntments and creams They have become “usual” local remedics
nowadays and are, m our experience, meffective and actually harmful, for many
patients are sensitive to them and tiresome rashes may appecar locally and
elsewhere, which give considerable anxiety and difficulty before they subside
These substances are unnecessary locally m any condition concerned with
varicose veins, ¢ g wounds after operation, ulceration or cczema of the leg

Zinc oxide and rubber plasters.—Any adhesive strapping .contmmng‘
rubber and zinc. e g Elastoplast. Flexoplast. Dalzoflex. 15 prohibited on ,UJL
skin. because of frequent sensttivity reactions, which cause patients consider-
able inconvenence and may take several weeks to subside

Elastic steckings.—A well-fitting clastic stocking 1s a warm comprc«l:;c;
and mechamically protective garment Its pressurc resssts the tcn(flcnctv;nn
a2 himb to swell and assists the restoration of normal size. shape and func
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Stretching of the skin by swelling renders 1t more liable to breakdown and
0o0ze when knocked or scratched duning the daily round

Men wear the stochings to the knee, and women to the mid-thigh.
Shorter types of elastic garments for the lower leg or ankle are available for
the scarred ulcer area  These are suitable 1n hot weather

Flastic hose are worn for three to twelye months after operation for
varicose veins or uleeration according to the state of the limb  Where the
ulcer was of long standing (it may have exusted twenty years before effective
treatment was instituted) and an area of scarred, thun pigmented skin
remans, the pressure support may be required for years, posmbly for the
remainder of the person s hife, especially after a post phlebitic ulcer and
those over 50 years old

For those with the erythro-cyanotic tendency protection from cold in the
winler 18 essential or superficial necroms readily appears a thick elastic
stocking is beneficial

Elastic stochings are available in various textures
Some are made wath cotton or nylon covered rubber
threads and others without rubber the Iatter are
valuable for the persons who are allergic to rubber
close to the skin

Closely woven and thick stockings are suitable
during working hours and in the winter as they
combine pressure, warmth and mechamcal protec
tion which are essential for the leg that swells, has
been ulcernted or 18 prone to chilblains  Other such
garments made with a cellular mesh are lighter
cooler and of pleasing appearance they are accept
uble in the summer and for social occasions but are
not 3o cllecive for compression During unusual pic
activities, such os o period of standing or when the Snyes
shin has become swollen or inflamed a tight bandage AREA
may be applied over the stocking. Those with “ leg
trouble must be warned of the danger of allowing

F1o.213
Protection of the lower
therr legs to swell for this 18 the beginning of the les after vlceration
4

slippery slope to paln itching eczema and ulcern  sorop, 2o an aaklet of
nuon by-ue{uucuoet(n;

Trousers —In women weanng trousers, in addition to el
astic stocki
whilst performing their heavier dutes is invaluable (Fig. 213) sullho:‘lisl'n

the former s a tendency we men d

eplore The thick matenal “ cush "
the legs from small traumausing incidents which pass unnoticed 1n nl)orrm;ml
limbs, but which may start an ulcer or eczema 1n those with venous disorders

{superficial and deep) or ous ulceraty
o — 1$ on (Fig. 213) Trousers also conceal
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Exercise.—The development and maintenance of good leg muscles 1s
invaluable 1n assisting the venous return, especially in those with incompetent
deep vems The exercise discourages venous stasis and thrombosis and helps
to keep the weight down Patients are urged to take a daily walk of one
to two muiles for the rest of their lives and to renew their former recreattons
such as dancing, cycling, table-tennis, golf, etc Raising the legs off the bed
six to ten times, and “ pedalling-in-the-air  before getting up also 1mproves
the muscle power and tone

Standing, sitting and kneeling.—Patients are warned not to stand for
long periods, especially when 1t mvolves lifting and stramning, as n oning
and carpentry Raising the feet to or above the horizontal position when
sitting 1s helpful Patients may sit or kneel at work and should avoid standing.
but if this 1s essential, then the value of marking-time or an occasional walk
1s explained

Air travel and long sitting.—Those with venous disorders of the lower
Iimb and who take long journeys by air find that their feet, ankles and legs
swell to a painful degree The remedy 1s simple  Elastic stockings or pressure
bandages are worn and the shoes are kept on Twenty to thirty deep breaths are
taken every hour The feet are actively flexed and extended frequently. The
passenger deliberately stands hourly and visits the toilet rather oftener than
1s necessary for the walk, with deep breathing and leg exercises, such as
marking time

These precautions avoid being unable to put on the shoes becausc of

excessive swelling at the end of a might flight

Stift joints ; flat feet.—Many legs and feet with venous disorders become
stiff 1 malpositions, e g equnus and pes planus After the operation and
healing, these are massaged, mamipulated and re-educated to improve and
restore muscle function Flat feet of varying degrees arc common with
varicosities and ulceration of the leg These may require mobilisation by
manipulation Mampulation of the foot takes five seconds, no anaesth'ctlg
being needed , 1t 1s done at the follow-up visits The foot is forcibly everted an
mverted , 1t causes momentary acute pamn and 1t gives immedsate complctcf
or considerable relief Robust shoes, suitably corrected with wcdg&sb ((II
necessary) are worn from the moment of getting up until going tci 'C”;
Patients are asked not to wear slippers The conventional female shoc \Hd
its pointed toe, thin sole, and raised heel does not give these cnlargc'c‘:
deformed feet comfort or support Further, high heels put the calf musc "
on the slack which predisposes to stagnation and throrybosm in the m}w:;) ‘
vemns Figure 214, showing that the outline of the foot is outside tha!t (; o
shoc, was drawn from life, 1t can always be reproduced 1n the hoq;:; ': o
patients and the consulting room A bespoke shoc 15 a solution. ;:Ic '
the shortage of shocmakers and the high cost. this 1s not always possi
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persuaded to wear a boy s or youths shoes, much comfort
:::’;nbrgﬂ;anm ?s they provide the width at the toes and robustness ths; heels
cnn be rased somewhat to sut the femumne taste The Jlowish ' heel exer
cises the calf-muscle pump and mproves
venous drainage. A remark repeatedly heard
from women who have tred them is “1
had no 1dea that shoes could be so comfort
able.”

Equinus deformity —In Jong-estabhished
ulceration an equinus deformity often de
velops, but 15 ususlly temporary and dis
appears when epithchialisation 15 complete.
1t may persist when the ulcer 15 healed and
requires a long penod of physotherapy
Lengthemng of the tendo-Achilhs may be
necessary to restore normal walking 1n flat
heeled shoes. It 1s essential to give patients
a functiomng calf-muscle pump

Physlotherapy —Thus 13 invaluable 1n
assisting uleerated legs to acquire greater
jotnt movement and easier walking. Given
cautiously after healing, 1t will asmst in
mobilising & scar and mproving the skin in
preparation for the division of faulty ankle

———— BARS FOOT
perforating veins. ‘Thus deep massage 13 = gHOR

assoctated with the name of Bisgaard (1948) Fra. 214

Ch&npod’,__m Ch\l‘OPDdlSt gives treat The oatline of a foot contrasied

with that of the shoe
ment when necessary 3t 15 & great help to patient was wearing. the

comfortable walking, particularly for older people

weight) and 170 250 Ib., which is frequent 1n those with “ bad »

oly to be ment:
must be Mmonad to be apparest. To denve the meximum relief this bulk

dy movements and early f,
and predieposes 1o ';Z’leh D!at of Pt_!h: buttocks and thighs sways dyun:;g;nflhnlé
ligarents of the kn, E- Fat, painful feet strained wnternal lateral

ees angd
associnted with hormana] mpﬁﬁ‘c?:n'l',“ niimius follow  Stoutness
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. Exercise.—The development and mamtenance of good leg muscles is
invaluable 1n assisting the venous return, especially in those withhmcompclcm
deep vems The exercise discourages venous stasis and thrombosis and helps
to keep the weight down Patients are urged to take a daily walk of one
to two miles for the rest of their lives and to renew their former recreations
such as dancing, cycling, table-tennis, golf, etc Raising the legs off the bed
six to ten times, and “ pedalling-in-the-air ” before getting up also 1mproves
the muscle power and tone

Standing, sitting and kneeling.—Patients are warned not to stand for
long periods, especially when 1t 1nvolves lifting and straming, as in ironing
and carpentry. Rasing the feet to or above the horizontal position when
sitting 1s helpful Patients may sit or kneel at work and should avoid standing.
but if this 1s essential, then the value of marking-time or an occasional walk
1s explained

Air travel and long sitting.—Those with venous disorders of the lower
Iimb and who take long journeys by air find that their feet, ankles and legs
swell to a painful degree The remedy 1s ssmple  Elastic stockings or pressurc
bandages are worn and the shoes are kept on Twenty to thirty deep breaths are
taken every hour The feet are actively flexed and eatended frequently The
passenger deliberately stands hourly and wvisits the toilet rather oftener than
15 necessary for the walk, with deep breathing and leg exercises, such as
marking time

These precautions avoid being unable to put on the shoes because of
excessive swelling at the end of a might flight

Stiff joints ; flat feet.—Many legs and feet with venous disorders become
stff 1n malpositions, ¢ g equinus and pes planus After the operation and
healing, these are massaged, manipulated and re-educated to improve and
restore muscle function Flat feet of varying degrees are common with
varicosities and ulceration of the leg These may requirc mobilisation b.y
manipulation Manipulation of the foot takes five seconds. no anaesthetic
beine needed , 1t 1s done at the follow-up visits The foot s forcibly everted and
nverted , 1t causes momentary acute pain and 1t gives immediatc complete
or considerable relief Robust shoes. suitably corrected with wedges Of
necessary) are worn from the moment of getting up until gomng to bcfd
Patients are asked not to wear slippers  The conventional female shoc with
its pomnted toe. thin sole, and raised heel does not give these enlarged,
deformed feet comfort or support Further, high heels put the calf muscles
on the slack which predisposes to stagnation and throrpbocxs i the muscle
vemns Figure 214. showing that the outhine of the foot is outside that of the

choe. was drawn from lifc; it can always be reproduced in the hospital out-

ulting room A bespoke shoe 15 a solution, but with
ys possible. If

patients and the cons : ,
the shortage of shocmakers and the igh cost. this is not alwa
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2 woman can be persuaded to wear a boy s or youth s shoes, much comfort
will be ganed as they prowide the width at the toes and robustness the heels
can be rmsed somewhat to suit the femne taste.  The lowish ™ heel exer
cises the calf muscle pump and improves
venous drainage A remark repeatedly heard
from women who have tried them 15 “I
had no idea that shoes could be so comfort
able ”

Equinos deformity —In long-established
ulceration an equinus deformity often de-
velops; but 1s usuaily temporary and dis-
appears when epithchalisation 15 complete.
It may persist when the ulcer is healed and
requires a long penod of phymotherapy
Lengthening of the tendo-Achillis may be
necessary to restore normal walking in flat
heeled shoes 1t 1s essential to give patients
a functionsng call-muscle pump

Physiotherapy —This 1s invaluable 1n
assisting ulcerated legs to acquire greater
joint movement and easier walking. Given
cautiously after healing, 1t will asaist 1n
mobilising a scar and improving the skin 1n

preparation for the division of faulty ankle ———— BARE FOOT

perforating veins. This deep massage 15 === Hot

associated with the name of Bisgaard (1948) Fia. 214
Chliropody -~The chiropodist gives treat moﬁt&a ‘i,':' {l‘:d ?L“Je"“uf

ment when necessary it 1s & great help to patient was wearlng.

comfortable walking, particularly for older people.

Obesity —Subjects with varicose veins and their complications often
become obese and infirm from the continuous resting erroncously prescribed
by many medical and lay advisers Therr actvity 1s of necessity limited
Women form the majonty of sufferers. The difference between the healthy
woman s weight of 112 150 Ib (50 70 Lilos) or 130 180 1b (avernpe mans
wc]rgi:t) ':cnd 170 2;0 1b  which 1s frequent 1 those with “ bad " legs needs
only to be mentioned to be a
e ment pparent To denive the maximum rehief this bulk

Obesity causes siow and unsteady movements and carly fatipu
1mpatrs the balance.  The fat of the buttocks and thighs sways d{mng%v:ikl:gt
and predisposes to faling, Flat, pamnful feet strmined 1nternal lateral
ligaments of the knees and premature arthritis follow Stoutness may be
associted with hormonal insufficiency but often 1t follows excessive cating,
prolonged rest 1o obtain relief from pain and healing, and lack of exercise
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Weight reduction.—This problem requires collaboration with an endo-
crinologist and a physician, but the following points often effect considerable
reductions 1n weight.

The defective veins and ulcer are dealt with ; this permits the resumption
of activity The after-care already described 1s implemented

1 The general health 1s remedied as far as possible, especially anacmia

2 Discomfort. Pam 1s relieved by sedatives, physiotherapy and exercises

3 The diet 1s adjusted  Patients are advised to eat and drnk only as
much as they need; all fats and fried foods, especially roast and mashed
potatoes, are forbidden, as are butter, pastries. biscuits, chocolates and sweets
Patients often co-operate enthusiastically when foods are limited but not
forbidden  Fresh fruit, vegetables, boiled or baked potatoes are permitted
Wholemeal bread is advised 1n moderation  Salt 1s avoided, as 1t encourages
water retention, pepper 1s a satisfactory substitute Patients may partake
reasonably of lean meat, fish, rabbit, chicken, ordinary cheese, boiled or
poached eggs, cooked without fat

4 Supervision Encouragement 1s given, a weight chart being kept and
regularly inspected The progress and well-being restores the patient’s hope
for their participation in full work and social Iife, which they feared was
gone New legs cannot be given, but bad legs can be greatly improved
by treatment and instruction The policy followed 1s “care” and “use.”
not “rest”

5 Medicine Thyroid gr 1-3 combined with small doses of oestrogen
(stilboestrol or dienoestrol 0 5 mg to 1 mg) daily may give an appreciable
reduction of weight 1n a proportion of women, especially those at and after
the menopause

Spa treatment 1s useful for those who can obtain it, especially in mobi-
hsing joints 1t assists patients’ morale and efforts.

Follow-up care.—After an operation for varicose veins and its allicd
conditions, irrespective of the treatment given, the legs arc periodically
inspected for three to five years The amount of after-care depends on the
extent of the venous disorder and its complications when relief was sought
Early cases require little or no subscquent trcatment ; cstablished cases will
need more care The former only need to be seen annually, but the others
perhaps monthly for six months and then the intervals lengthen  In this way,
no condition can relapse seriously without being seen

THE RESULTS
The results of varicose vein operations depend on a correct diagnosis,
a complete operation and aftercare  The degree of their development when
treatment 15 begun qualifies the result from the pont of view of time. We
believe that five years 1s the necessary period of follow-up for the assessment
of surgical procedures for varicose veins
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We have not yet a five-year period after the stnpping operation but below
we shetch the effect of the procedure of terminal saphenous higation internal
abrasion of the saphenous trunk and several small sclerosant injections, which
preceded stnpping in the practice of one of our team It gave 90 per cent of
satisfactory results.  Although we have only been stripping for four years
we are satsfied that this 1s the best procedure for varicose veins  Panents
need fewer post-operative 1njections, are quickly back at work and have less
postoperative discomfort,

We give the following review of 275 patients m order to show that some-
thing can be given surgically for gross varicose veins

These were treated by saphenous ligation internal abrasion and sclerosing
injections  whilst sixty-one other patients were treated by termimnal higation
and only the 1njection of sclerosant distnibuted along the saphenous trunk

Of the lmbs operated upon 90 per cent. had an incompetent internal
saphenous vein and 10 per cent. an incompetent external saphenous vein

In analysing the results of ligation abrasion and mjection standards had
to be set which were quite arbitrary  An  excellent  result was recorded
when after the imtial operative procedure follow-up injections were only
necessary at infrequent intervals and the legs looked and felt well to the
patient and surgeon A “ good” result indicated that imjections at more
frequent intervals (f e three to six months) were necessary to render the legs

n trim ™ “ satisfactory ™ that the condition was controlled by a great deal
of aftercare and “ not satsfactory " that recurrence of varices and recurrence
of ufceration or eczema had occurred

These terms are really a reflection of the extent of the vanices when the
patient sought treatment, and how the examuining surgeon felt about the
appearance of the legs at the follow-up inspection  they are a clinical standard
rather than a measured one  Thus,a good ™ or  excellent ” would be given
readily to slight varicose veins and a mere “ satisfactory to the result of
gross vancose veins complicated by oedema eczema ulcer or obesity which
needed further follow-up treatment.  Since, however on the whole more
severe cases attend a varicose vein chinic than mild ones, a good overall picture
of the effect of a treatment may be obtained and give useful gwidance The
groups “ excellent,” “ good,” and * satisfactory ™ have been combined under
the heading  satsfactory ”

All patients with ocdema eczema or ulceration received Duachylon or
simulac pressure bandaging  all were treated by the ambulatory method

A stoking feature was the high standard of health and ability to follow
2‘:: regular employment after the initial operation and regular out patient
at opcc)rfn(l:;: :21;,\451 Elﬂgcct‘:g whlc;‘ received abrasion wath a rough-headed needle
398 cent. y n with phenolglycenine solution quinine or ithocaine

per were classed as satisfactory compared wath 82 per cent of 61
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paticnts who were not abraded at operation These patients were followed
up for three to six years

Of the patients in the phenol-glycerine group. only 26 (99 per cent)
were classed as unsatisfactory, and the majority of these broke down because
of an incomplete diagnosis in the first place The patient's own comment
of * beautiful,” “ fine ” or “ wonderful ” on the appearance of his or her legs
was frequently recorded Even those with unhealed ulcers or eczema were
satisfied and grateful, because they were comfortable and able to do their
work

Results after stripping operations.—Bolton Carter (1954) and Myers
(1954 and 1955) report good results after stripping of varicose veins

Myers’ series consisted of 1,189 strippings on the internal saphcnous
veins and 109 on the short saphenous vein, whilst 210 of them had had
previous operations for their varices He had but two per cent of recurrences
after stripping of the internal saphenous vein and none after treatment of
the external saphenous vein stripping He had ninety-two per cent of good
or excellent results from complete strippings of the internal and external
saphenous veins after an average follow-up period of thirty months The
same good results were obtained 1n patients who had had decp venous
msufficiency and varicose veins The follow-ups were not so good with
stripping only to the knee, about eighty per cent good, and there were 12 1 per
cent of recurrences His findings have led him to adopt the most thorough
eradication of the varicose systems, “ even if the veins must be removed by
direct dissection or by undermiming and evulsion through multiple incisions
Incompetent perforating veins wherever found. but most frequently found
from the knee to the foot, especially those below the knee. must be carefully
ligated to guarantee a good lasting result ”  We agree with this
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CHAPTER X
PERSISTENT OR RECURRENT VARICOSE VEINS
INTRODUCTION

PERATIONS on legs with vancose vens eczema, ulceration and
swelling are becoming increasingly frequent and may be the common-
est procedure of many general surgeons.  When adequately done with

Fia. 215
Persistent varices sfier stripping of the interml saphenou:
looked varicoslty of the exterml saphenous :c;:m doe to over

ﬁz?d after-care, they score bnillrant successes or considerable 1mproyements
a‘mmumnccs:“ or reappearance of vanices are all too frequent On the
‘nnc& e see ane or (wo per weel. In a series of nearly 1 000 operations for

vens and thewr complications there were 110 which were done for
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paticnts who were not abraded at operation  These patients were followed
up for three to six years.

Of the patients 1n the phenol-glycerine group. only 26 (99 per cent)
were classed as unsatisfactory, and the majority of these broke down because
of an incomplete diagnosis in the first place The patient’s own comment
of “ beautiful.” “ fine ” or * wonderful ” on the appearance of his or her legs
was frequently recorded Even those with unhealed ulcers or eczema were
satisfied and grateful, because they were comfortable and able to do ther
work

Results after stripping operations.—Bolton Carter (1954) and Myers
(1954 and 1955) report good results after stripping of varicose veins

Myers® series consisted of 1.189 strippings on the internal saphenous
veins and 109 on the short saphcnous vein, wlulst 210 of them had had
previous operations for their varices He had but two per cent of recurrences
after stripping of the internal saphenous vemn and none after treatment of
the eaternal saphenous vein stripping He had nmimety-two per cent of good
or cxcellent results from complete strippings of the internal and caternal
saphenous veins after an average follow-up period of thirty months., The
same good results were obtained in patients who had had decp venous
insufficiency and varicose vemns The follow-ups werc not so good with
stripping only to the knee, about eighty per cent good, and there were 12¢1 per
cent of recurrences. His findings have led him to adopt the most thorough
eradication of the varicose systems. * even if the vemns must be removed by
direct dissection or by undermining and evulsion through multiple ncisions.
Incompetent perforating veins wherever found, but most frequently found
from the knee to the foot. especially those below the knee, must be carefully
higated to guarantec a good lasting result ”  We agree with this.
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CHAPTER X
PERSISTENT OR RECURRENT VARICOSE VEINS
INTRODUCTION

PERATIONS on legs with varicose veins, eczerna ulceration and
swelling are becoming increastngly frequent and may be the common
est procedure of many generzl surgeons, When adequately done with

Fia. 215

Persistent varices after
2 Mot sripping :l(;‘lzeci?ﬂla;[n[ np!wnauw:r:ln, due to over
‘gjztl)dr:é:lcr-care they score brilliant successes or considerable improvements
u ‘:rcnccs or reappearance of varices are all too frequent On the
vm_img’cc viwconcortwoperweck. In a series of nearly 1 000 operations for
s and their complications there were 110 which were done for
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the sccond or third t-imc One was a surgeon and two were dental sturecons,
who, because of their persistent varicositics. were unable to stand through
their operating sessions i
As 1t 1s only since 1945 that the criteria for complete treatment have
emerged and these have sull to become widely known and accepted, th

Fic 216
A recurrent vanicose anterior vem of leg after stnpping of the anternn! saphenous san

two years before due (o an undwagnoxed ineompetent perforating vemn at the postertof
horder of the snternal tibial condyle, note that pressure with a finger controls the sureces

recurrence rate 1s understandable.  Follow-up results are becoming avalable
Foote (1954), Frathan and Jackes (1951, Bolton Carter (1954), Myers (1954
and 1955), and these indicate the effectiveness of surgical measures.

The causes.—The persistence or recurrence of varicose veins and ther
complications after opcration are caused largely by one or more of the
following "—

1. Inadequate diagnoss

2 Inadequate operation

3 Inadequatc after-care

4 New varices

5 Non-co-operinion of the patient
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INADEQUATE DIAGNOSIS

One of our team has been operating on Varicose veins since 1926 and many
patients have been followed-up  Persistence OF recurrence of varices in some
cascs has been due to a partial or wrong diagnosis. Examples are those of
diagnosing an internal saphenous vein varcosity when the external saphenous
1s varicose and vice versa also when both saphenous systems are defective
only one 1s detected and treated (Fig. 215) An mcompetent commumcating

Fra. 217
Recurrent varicose veins due to 1 of the leating ven

f"“i"” into Hunter s canal. Note (a) the Incislon for the first sapheno-femoral
tie ™ was too low  (b) the veins appeared 1n the calf with a high toumniquet
(¢) the varices were controlled by the band at the lower third of the thigh below
the entry of the perforating vein into Hunter s canal,

vemn or veins may be present and not noticed the varices bein,

to‘dccp venous nsufficiency (Figs 216 217 and 218) Aﬁ S;O;lit&z
;‘);\;1}:: tumour (Fig. 69) although admuttedly rare may also contribute
o ue:l maintenance of an unduly high ntravenous pressure 1n the thigh
nbutanes of the internal illac vetn  The rare congenital or traumatic arteno-
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Recurrent varicosities and uleeration due (o imeom-

petent anlle perjorating 1ems tprevious excision

of prominent varices (1923) and <apheno femoral
hegation (1949))
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"'» :l‘)
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PERSISTENT OR RECURRENT VARICOSE VEINS

venous fistula or fistulae if undefected and unireated will maintain varncose
vemns no matter what 1s done to the veins

had seen. The inset showa the findings at the second of

tion LS.V =interml mphenous veln P IV =postero-internal

vein SEPV =mperfical external pudic vem (duplicated)

S.EV =gy al epigastric vein S.C.LV = superfical circum-
ex ilac veln A.EV =antero-external vern.

INADEQUATE OPERATION

The following have been found to be the main causes of recurrent super
ficial vancose veins

1 Failure to ligate the internal or external saphenous trunk.—Odd as
this may seem 1t is frequent  a large tnbutary 1s ligated nstead (Fig 219)
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2 Non-terminal saphenous ligation (Figs 220 and 221) —If, at the original
operation, the ligation of the long or short saphenous yveins was not at ther
ending and flush with femoral or popliteal veins so that one or more of their
tributaries remained undivided between this tie and the sapheno-femoral of

fia 221

Twice recurrent vancosity of the external saphenous vemn
{due to non-termunal ligation) before and after operation
She also had recurrent internal saphenaous incompetence
that has also been re-treated,

sapheno-popliteal junction respectively, then the high intravenous pressure
in the femoral or poplitcal veins continues to pass nto these uninterrupted
tributarics  Such vessels progressively dilate and by diverse anastomotic chan-
nels ulumately connect up with the trunk of the internal or the short suphenous
vein and their radicals distal to the hgature and fill them with blood under
high pressure  Some of these vessels would be already varicose or in due
course would become so from the hypertension to which they were subjedt,
This re-appearance of varices with symptoms demanding attenhon isually
tal es one to five years. The onmussion to higate all the saphenous tributaries
i almost nevitable when the internal or external saphenous ven is divided
at vanying distances below the actual junction with the parent vein, and the
more distal 1t js the more tnbutaries will remain, and be-passing of the pant
of section with restoration of the back-pressure into the saphenous trund, and
its area of drainage is assured  The fault hes i the surgeon’s fadure o exprr
the sapheno femoral or sapheno-popliteal junction and o sce o portion of the
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PERSISTENT OR RECURRENT VARICOSE VEINS

before placing
(ie femoral or pophteal) above and below the union
?hc:p;lctllr;al'ellgature& From personal experience we can vouch that this

uires
(a) Familiarity with the basic venous anatomy

(b} A correctly placed and large incision

A B
Fro. 222

A—Recurrent varicose posieror arch veln, daty to two prevl imperfect inai
inermal sapb “tles” The app of this lower leg is highly suggestive of an
Incompetent ankle perfarnting veln but the tests were negative. The small arrow In the
Tower third of the thigh lnd}'clla a “blow-out,” and the irregular line above and below
the knee, the palpable internal s trunk  B—The patient 15 well after a sapheno-
femoral ligation and stopping of the internal saphencus trunk in February 1954 he was last
scen in December 1935, The incmons were fnked over with ink before the photograph.)

Unligated tributaries,.—The omission to divide all the tnibutanes at the
termination of the long saphena or short saphena ments emphasis as causing
the re-appearance of the vances (Figs 222 and 223) Thus factor is an cffect of
the preceding one of a  low ™ division of the internal or external saphenous
veins. In three of our patients with recurrent internal saphenous varices
because of the failure to tie the superficial epigastnic vein (twice) varicosity
of the internal saphenous vein and 1ts tributanies with an 1mpulse on coughing
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Fio 223
A doctor’s legs with twice recurrent left exiernal saphenous vancosts and nght nternad
saphenous mcompetence The former was due 1o 1 non termuinal short saphenous fie
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and a positive tourniquet test recurred in two to three years. Numerous other
similar persons have been treated In such cases, even if follow-up sclerosing
mjections were given, the reappearance of varices could not have been
prevented, because no thrombosis can withstand the pressure and actinity of
venous hypertension The large mcision already detailed goes far to avoid
this error (Chap VIII)

Stripping and retrograde injection of a sclerosant.—Basically, stripping,
sclerosing imjections, or internal abrasion and sclerosing njections me but
useful adjuncts to the strategic ligation of the incompetent connections. They
are not curative, and 1f defective veins remain to transmit high intravenous
pressure outwards, the long or short saphenous vein recanalises (unless
stripped) as tough, fibrous vessels that may not allow the complete passage
of the stripper at the re-operation (Fig 224) Numerous such repeat operations
have now been done

Recurrent varices after stripping.—One of us has seen three patients
with recurrent varices after stripping of the internal saphenous vein  All were
n the internal saphenous territory and were due to undiagnosed incompetent
communicating veins, two were passing into Hunter’s canal (Fig 225), the
other recurrence was from the perforating vein that penetrates the deep fascia,
immediately behind the internal condyle of the tibia below the knee (Fig 216).

Ligation of these cleared the varices

It 1s stiessed that stripping 1s as liable to 1ecurrences as any other method
of treating varices Stiipping only 1emoves the saphenous trunk and leaves
its tributaries available for dilatation 1f a source of lngh venous hypeitension
remains connected with them (Fig 190)

Thus the surgeon 1s confronted with the necessity for a complete diagnosis
and an effective operation

We have met surgeons who had the impression that when they stripped the
saphenous trunk they also tore 1t from the ends of communicating vemns which
then sealed off by thrombosis and organisation thereby neutralising the danger
from incompetent perforating veins and making the need to diagnose them
unnecessary Whilst the communicating veins do occasionally connect directly
with the saphenous trunk, they are more frequently linked indrectly through
small tributaries which remain after stripping and will convey the venous
hypertension to the veins n therr area and in time render them varicose

Recurrent internal saphenous varices.—The following items have been
observed in patients with recurrent internal saphenous varices :—

1. THE INCISION
(@) Its length —The incision used at the first operation for the sapheno-
femoral hgation has varied widely , 1t has frequently scemed to us to be too
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uate exposure being one to two mches long (Fig 2264)
?;ngnfl:c;n::;gss we I!::Svc found it 1s better to make st longer than
necessary at least four to five inches, so that the saphepo-femoral union and
the internal saphenous vein in its upper third e 4 5 mehes (10 13 cm) can
be displayed this will locate the posteronternal tributary wherever it joins
(Fig. 2268) Occasionally the antero-external vein unites three to five inches
below the saphenofemoral junction 1nstead of usually at the end

T - — CAT T )

- h
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|

|
{
!
|
i

6
The nght side (A} showa the averape m a ease of recurrent vems after a low
1ot n lmmmmmmmw The feft side (8)
shons (1) the barge high incision for recurrent long sapbenous varees in costad to the
umrl lpasion for w femodal ligation (dotted-in) and (2) the {igation of tributaries
and the double tie at the mphenofemocal level

(6) The position of the Incision —Almost invanably the mncimon has
been oo low to give access to the termunation of the saphena magna st was
vanowsly one to four inches below the fold of the gromm  Frequently 1t was
s0 medial or lateral to the saphenofemoral unton as ta render 1ts Iigation
almost impossible only a tribulary could be tied through 1t. Whatever mcision
is used be Ut hockey stich obligue or vertical its centre must he over the
sapheno-femoral junction whick ix1 1} inches outxide of and below. the publc
tubercle it should be meastred in each patient

2. ToE TRIBUTARIES

The deep external pudic and postero-internal vefns —In connection with
overlooked tnbutanes, the surgeon must be aware of the occaswanal presence
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wnistde of the foramen ovale of the deep external pudic veins (forty per cent)
and of the postero-internal tributary They occasionally joimn, but may be
separate  As these veins unite at the inner and shghtly inferior aspect of
the sapheno-femoral umon, they are easily missed, and the main higature will
be placed below them, and varices will recur 1n the inner and pOStEI'lOI' thigh
and perhaps in the calf (Fig 175) Less often the postero-internal vein Jo;ns
the femoral vein directly half an inch to one inch below the saphenous con-
fluence, where again 1t can be overlooked unless the lower edge of the foramen
ovale 1s divided

FiG 227
Types of imperfect “ terminal > internal saphenous vein hgation
1—The normal terminal anatomy of the great saphenous vein 2—The
antero-external vein 1s mistahen for the internal saphenous vein
3—The postero-internal ven 1s tied instead of the long saphenous vem
4—The 1nternal saphenous vein 1s almost terminally ligated, but not
all 1its tributartes  5—A “low” division of the internal saphenous
vemn, all the tributaries are intact 6—Another type of so-calied
* flush” tie, with the superficial epigastric vein untied 7—A “top”
tie, except that the superficial (or decep) external pudic vein remains
undivided
Other internal saphenous tributaries (Fig 227) —The other four terminal
saphenous tributaries must be found and divided to the satisfaction of a critical
assistant, just as 1n biliary tract operations the cystic, common bile and hepatic
ducts are displayed before cholecystectomy 1s performed
Since the practice of naming each tributary mdividually has been
adopted, 1t 1s rare to find one absent, although their combinations are bizarre
At our numerous procedures for recurrent internal saphenous varices, all
the radicals have been found undivided at one time or another The insistence
on the higation of the internal saphenous vein precisely at its union with the
femoral vein 1s because this ensures that all the tributaries are divided and

disconnected from the high pressure of the deep veins
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In recurrent varices of the small saphenous vein, the errors have been :
1 An inadequate incision.

2 Low higation of the external saphenous vein
3. Failure to ligate the external saphenous vein

1. The incision.—This is mentioned first because from it the next features
of a Jow tie of the external saphenous vein or failure to ligate 1t, to a large
extent derive In nine of the eleven cases one of us has done, it was too
short and incorrectly sited  Often it was but one inch long either longitudin-
ally or transversely and was close above or below the knee-joint line (Fig 223).
We cannot resist the conclusion that these surgeons were unaware of the
basic anatomy of this vein and the same applies to the recurrent internal
saphenous veins we have done Readers are urged to refer to Chapters 111
and VIII regarding these fundamentals We find 1t necessary to assess every
patient individually and to map out the landmarks, although our operations
for these procedures now extend into four figures The sapheno-popliteal
junction may be from 14 inches below the knee-joint line to 41 inches above,
which shows the need to select the incision, the longitudinal extensions of a
transverse incision give mastery of this area and should be made unhesitatingly
(Fig 194)

2. Low-level “tie”.—In seven of our recurrent cases, a considerable
stump of the external saphenous vein remained with undivided varicose tribu-
taries between the pomnt of division and the sapheno-popliteal junction (Fig
221) On the whole, we would say that the sapheno-popliteal union occurs more
frequently at the extreme upper end of the popliteal space than at its centre
or lower parts Thus an accurate estimation of this 1s necessary as well as a
suttable incision The external saphenous vein occasionally runs alongside of
the popliteal vein for one to two inches before finally uniting with 1t In two
of our series, an attempt to make a sapheno-popliteal ligation had been made
twice before, but a stump of the external saphenous vein at Jeast one inch long
was found with an intact tributary The usual varicocele-like mass of veins
obscured the stump and made the procedure tedious and exacting In such
cases the longitudinal extension of the transverse or S incision is essential
(Fig 194)

3 Failure to ligate the external saphenous vein.—One of us has made
this error twice and we have seen it in two other patients It s difficult
to explain why, possibly a long communicating vein was mistakcn‘ for the
external saphenous vein It lays emphasis on the value of a stripper or
ureteric catheter inserted into the vein first from the ankle and also on the
need to see at least one inch of the popliteal vein A venogram s invaluable.
for an ineflictent long oblique communicating vein passing from the mddie
of the calf to the poplitcal vein may be revealed and this can minuc varicosity

of the small saphenous vein
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The excision of superficial varlces.—Numerous patients have been re-
operated on who have had the older procedure of exciston of clusters or
sections of prominent subcuticular veins (Fig. 228) Such operations could
never be successful no matter how painstaking the surgeon. The extensive
removals from the gromn to the ankle through numerous incisions failed
because the mawn saphenous trunk with its deep connections often remained

Fio. 228
Recurrent vancese veins after a wide cxcison of the superficr
ur | vessels, (Tm=
C1 =Cough Impulse present) The varrces visible are not lpl‘lee varkcose lrunkrcl;l lmlm{;':i
saphenom veln but some of 1t varicote tnbutarkes.

untouched on the deep fascia and therefore, the high intra ressure
passed 1nto 1t from the unligated sapheno-femoral ]li‘:Ctloﬂ ;?ngtlll]scrpmcom—
gctcm perforating vessels and time rendered further superficial veins varicose

ne man, by the excision of prominent clusters, was relieved and enabled to
win a naval boxing championshsp for several seasons but he reported with
recurrence of the veins discomfort and oedema of the leg thirty years later
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Multiple ligations.—Several patients treated by multiple ligations have
been re-operated on for recurrent varicose veins ; there has been the “ usual ”
overlooked tributary at the foramen ovale, and the saphenous trunk, in spite
of a procedure designed to divide it, has been found repeatedly intact At the
operation, after the flush sapheno-femoral tie, the saphenous trunk has been
stripped out without difficulty, showing that these multiple saphenous ligations
can fail to locate the saphenous trunk as it Lies obscurely on the deep fascia,
especially in the obese imb. In any case, this method of multiple ligatures
cannot neutralise inefficient commumicating veins, which by diverse anasto-
matic channels refill the ligated sections and their varicose tributaries

Internal iliac vein incompetence.—A rarer source of filling is that from
incompetent parietal tributaries of the internal ihac vein 1n the posterior thigh
the chief being the inferior gluteal, sciatic, obturator and pudendal The
pelvis is examined, if necessary by a gynaecologist under an anaesthetic, to
exclude the possibility of obstruction of the internal, external or common
iliac veins by inflammatory masses or tumours Ligation 1s seldom necessary,
but should the tourniquet or thumb pressure over a suspected vessel indicate
inefficiency m i, then 1ts ligation 1s unhesitatingly carried out Sclerosing
injections and a pressure bandage for two weeks may be adequate for these
varices

Inadequate after-care.—Some patients have received efficient ligation
and treatment of the saphenous trunks but if their subcuticular varices arec
untreated afterwards they gradually fill, become prominent and causc
symptoms The re-filling can be from normal veins, faulty communicating
veins (present or future), a defect (present or future) in the other saphenous
system, or from the rare arterio-venous fistula. Thus there is the need to
retest persistent or re-appearing varices with tourniquets, etc, to determine
the actual site of the filling source

Non-co-operation of the patient.—It 15 exceptional for patients not to
co-operate 1n their after-care if the necessity is explamed There is a small
proportion who do not return for reasons of home and work requirements.
changed residence. and sometimes because their immediate need 18 relieved
by the operation

Recurrent varicose veins of uncertain diagnosis.—When the attempt
to diagnose the source of filling of recurrent varices fails, because the
results of the tests are conflicung, a venogram 1s resorted to (Chap XIID.
There may be no gross mncompetence of the internal or external saphenous
vemns, although the latter 1s readily overlooked Possibly a faulty communi-
cating vein or vemns are present above the ankle or in the calf associated \’vnh
some deep venous incompetence or rarely a small arterio-venous ﬁstul? When
such vessels are located. they are dissected out and divided (Chap XVID
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Failing a clearcut finding, if swelling and discomfort are present, elastic
stockings or compression bandages are worn and sclerosing injections are
given say monthly mto the prominent varices until they are thrombosed. A
fair number may be required, but often they are effective and the pertodic
inspection and testing 1s continued A diagnosis may become apparent later
us the condition develops The inefficient vessel may be found to lie under
or immediately above the skin eruption or uleer and it is then divided

Reasons for re-operation—These are mainly due to the re-appearance of
the symptoms and signs for which the operation was initially performed
especially re ulceration, eczema swelling pain thrombophlebitis and the
unsightliness of the varices

THE TREATMENT OF RECURRENT OR PERSISTENT VARICOSE
VEINS

Patients with persistent or recurrent superficial varicose veins are dealt
with as are those who have not been treated previously

History and disgnosis.—The hustory 15 taken a systematic clinical examt
nation 15 made (including the abdomen whlst the patient 15 standing and
Iying down) A diagnosis 1s buiit up by inspection, by palpation (percussion)
of the large vances in the erect and in the supine position with the leg raised
The terminations of the internal and external saphenous veins are particularly
examined

The cough impulse test 15 made over the prominent veins 1n the thigh
(not over the foramen ovale) and leg 1f an ympulse or thrill 15 felt this 1s
proof positive of saphenous vewn inefficiency and the need for re-operation
The venous collapse and filling tests with the tourmquets are elicited these
are more sensitive than the cough impulses. The percussion test gives good
supplementary evidence.

Mearked warmth of the skin overlying vances or a bruit in the veins on
auscultation would raise the possibility of an arterio-venous fistula which is
an unusual but possible condition (King, 1950 and Pilachs and Vidal
Barrnquer 1953)

The abdomen and rectum 1s examined for tumours The abdomunal wall
1s scannied for enlarged varices, which would indicate previous deep vem
obstruction which 1s usually followed by communicating vewn mefficiency
above the ankle These factors have already been mentioned but they are
often overiooked before the first operation (Chap XIV)

The state of the deep veins 18 cliated inclu
of doubt (ree Chapter XHFIJ) including phiebography n ceses

From the diagnosis the requistte treatment 1s planned Most of the

recurrences are n the internal saphenous system and
orns a the lomes g p system and in the communicating
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The treatment.—This consists of 1njections or operation

Injections.—In those instances where no frank saphenous or commum
cating vem incompetence 1s present, a series of sclerosing injections will clea;
the varices, supplemented possibly by elastic stockings

. Operatien.—A further operation 1s needed where saphenous or perfor-
ating vein mcompetence 15 present The excision of a mass of thin-walled
tortuous varicose veins through which the retrograde venous flow has been
restored, from the groin or popliteal space, may be required , 1t 1s tedious and
difficult The haemorrhage 1s often copious, but operating 1n the Trendelen-
burg position 1s valuable 1n reducing 1t Attempts to control bleeding from
the thin-walled fragile varices, even by applying light-weight haemostats, may
aggravate 1t by their tearing off, the veins are managed best by higation with
an aneurysm needle, or by immediately under-running them with a fine stitch
on a small round-bodied needle

Recurrent internal saphenous varicosities.—The findings at the second
or even third operation vary as has already been described.

Operative procedure.—The aim of the operation 1s to ligate the sapheno-
femoral junction flush on the femoral vein wall, so an approach is planned
that will give this safely and yet avoid the scarring of the previous operation
and the varices that have developed subsequently in the cicatrix and its
surroundings (see Fig 226B). The femoral vein and the sapheno-femoral
junction are defined above the previous operation by making the incision at
the lower border of the Poupart’s ligament, i ¢ above the crease of the groin
through normal tissue (Luke (1954) also advises this approach )

The incision.—A large “ hockey-stick ” incision 1s made mmmediately
below and parallel to the inner two-thirds of the line joming the anterior
superior 1iac spine to the pubic spine and curving down from the latter on to
the inner thigh for seven or eight centimetres (Fig 226) This incision is higher
than that advised for the ordimnary saphenofemoral hgation, which m the
average patient 1s from one inch below the inter-spinous line (Fig 2:’2213) This
entry 1nto the “ key ” part of the operation 1s through * virgin ”* tissue rather
than through a scar interlaced with varices The incision passes through the
two layers of superficial fascia to the deep fascia The lower border of
Poupart’s ligament (the inner half) and the pubic tubercle are defined T!‘xc
pulsation of the femoral artery 1s felt two centimetres outs'ndc of. the pubic
tubercle The exact site of the femoral vein 1s thus defermined, /¢ 1mmed-
jately internal to the artery under the deep fascia which 1s the femoral sheath.
The common femoral vein 1s uncovered by incising 1ts shcath longntgdmally
on 1its antero-medial aspect and tracing it downwards for 11 to 2 centimetres
As the vessel 1s dissected the stump of the internal saphenous vein will be scen
protruding from 1ts anterior surface Sometimes it 1s scarred and adherent
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but usually it separates normally from its surroundings The tissue round the
saphenous and femoral vein 1s very gently detached by opening the rounded
points of curved Mayo scissors between them taking plenty of time. Working
on the nude vein wall it is possible to define the sapheno-femoral union and
to ligate 1f twice passing the ligature on an aneurysm needle This will control
the man source of the retrograde hypertension. If any tributaries of the
\nternal saphenous vein remain (and they are often all present) or if any jon
the femoral vein superiotly they are divided

There 1s an nvaluable anatomical feature here that assists the procedure
it is that immediately beyond the sapheno-femoral union the femoral vein 1s
passing quickly backwards and downwards into a decper plane than that 1n
which it was first found Thus by continuing the dissection of the internal
saphenous end in this imtial level 1t can be defined all round without fear
of injuning the femoral vein which 1s disappearing dezper out of harm s way
A tiresome haemorrhage can anse by an inadvertent laceration of a dilated
deep external pubic vein joining the sapheno-femoral line on its inner aspect.
A sucker 1s invaluable to remove the blood quickly enough to show its exact
source. Dainty cautious dissection is the better policy

As 1n the primary operation, after the strategic ligation of the source of
high intravenous pressure i.e usually the sapheno-femoral union, the procedure
aims to remove or destroy the entire internal saphenous trunk preferably by
stnipping 1t.  The mass of varices here may be formidable because of their
extent, thinness and fnabihity It 13 gradually freed from the deep fascia and
glands and 15 excised by working round 1t. The bleeding may still be consider
able from the airculation from the leg. The other end of the saphena magna
unless it 15 quickly found 15 best left until an indication of its whereabouts
is obtained by passing the stnipper into it from the ankle or knee. This 15
usually possible. It will be located lying on the decp fascia  The stripper 15
brought out of 1t and the trunk 1s removed as already described

Sometumes the stripper long needle or catheter cannot be passed along
the saphenous trunk because it is narrowed ngd or pouched, In such
nstances it may be possible to remove the trunk by a Mayo stnipper

Operation on the recurrent varicose external saphenons veln.—After
making the diagnosis vancosity of the external saphenous vein 1s treated as
are those which have not been operated on f.e by tracing 1ts trunk from the
ankie 1o its termination at the popliteal space  The stripper 15 threaded
upwards as far as 1s possble It may pass 10 and mmpact at the sapheno-
popliteal union or at the point where the vein was divided at the previous
operation  With the latter its tip 15 exposed at the obstructed place and this
length of vein 1s stipped  The sapheno-popliteal union may remarmn to be
defined The vein has usually been divided two to five centumetres distal to
the sapheno-popliteal junction The scar tissue of the previous higntion
sometimes interlaced with a mass of varices, makes the dissection of the
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popliteal space difficult. Before the operation, an attempt is made to locate
the proximal end of the external saphenous vein by palpation while the patient
is standing The tourmiquet tests are done at the different levels Phlebo-
graphy 1s of further help These will give an 1dea of its whereabouts

If the sapheno-pophteal junction 1s located. a large transverse incision
1s made over 1t If not, the wound 1s extended 1nto the S incision down the
sides of the popliteal space, for a full exposure 1s essential The mass of
varices 15 dissected out through an ample mcision  An early aim s to
define the popliteal vein 1n the upper and lower parts of the popliteal space.
being parts which have not been disturbed before. The vem 1s followed up
and down until the union of the external saphenous vein with it 1s found
For safety. too, the popliteal artery and the tibial nerves (internal and external)
are located and studiously avoided The sapheno-popliteal pomnt is ligated
twice and divided The procedure may take one to one and a half hours
of exacting dissection The picture may be confused by persistence of the
tibial venae comites and several mucular veins about the pophteal vein which
are also defined so that identification 1s correct

The external saphenous vein may pass through the pophteal spacc,
having little or no connection with the popliteal vein. to termnate in the
muscular veins of the thigh or n the terminal section of the internal saphenous
vein

Coincident recurrent internal and external saphencus vein incompetence
with eczema and ulceration.—This presentation 1s found occastonally and it
is treated as already suggested, the internal and external saphenous vein and
their trunks being removed to their terminations Should the eczema or the
ulceration be 1ntransigent. the sapheno-femoral ligation 1s made and the
saphenous trunk 1s stripped to the upper level of the skin disturbance. The
external saphenous vein 1s similarly treated at another session

This 1s usually followed by healing, after which the saphenous trunks
remaining at the ankles upwards are removed Particularly are mcompetent
communicating veins in the ulcer area sought for and if found hgated This
1s vital when ulceration 1s or has been present In 1954, of thirty-threc
recurrent internal saphenous veins operated on by one of us. ten also had
defective supra-malleolar communicating veins

Recurrences due to incempetent communicating veins.—Rccurrences
due to incompeient communicating veins present no difficultics. They have
usually not been diagnosed at the first operation and therefore are strmgh;-
forward surgical exercises in locating the orifice 1n the deep fascia through

which the vessel passes
These communicating veins have been found as follows —

1. Over Hunter’s canal
2 Passing into tensor fasciac femoris
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3 At the internal condyle of the tibsa.

4 The mud<alf at the musculo-tendinous junction of gastrocnemius  this
may be an anomalous ending of the short saphenous vein

5 The inner ankle communicating veins (Figs 229 and 32)
6 The lateral ankle communicating vein (Figs 230 and 43)

Fia. 225

A penslstently swollen leg due to Incompetent
fuerfo veins at the ankle, A spheno-
em

oral ligation and sclerosin;

g fnfection has

been made Into the saphenous trunk. Later an
extra fascial but incomplete ligation of the aokle
done. A

pecforating veins

b-fascaal

Was nl
exposire with an incision from the intermal
malleolus to the u half of the leg gave her
relief from di ort and much of the swelling.

In connection with the last, we are increasingly impressed by ats associa
ton with an jnconspicuous and undiagnosed external saphenous vein We

have seen many such instances recently

In all the patients the internal

saphenous vein had already been efficiently dealt with
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The diagnosis of these vessels follows the pattern described in Chapter VI
;l;l{%;reatment of the supra ankle communicating veins is detailed in Chapw\:

. TREATMENT —The incompetent perforating vein is divided between
ligatures If the superficial varicose vein 1s large it 1s excised as far as the
incision allows and the remaining stump 1s injected with 2 -3 mi. of sclerosant
followed by the usual pressure bandage for fourteen days .

m“ 5 ?fy

R~

.

~

Fic 230
A casc of vancosity of the external saphenous vewn and
incompetent ankle perforating vemns with ulceration at both
malleolt The sapheno-poplitcal ligation and retrograde injec-
tion of the external saphenous trunk was followed by helod
scarring of the longitudinal nciston and nigid pes equinus The
patient was rchieved by excision of the cicatnx. lengthening of
the tendo-Achillis and higation of the ankle perforating veins
She 1s an cxample of incomplete diagnosis and trcatment
comphcated by scarring

’

Conclusion.—Recurrent superficial varicose veins can be cured or greatly
relieved 1f the time 1s given to make a diagnosis, to plan and to exccutc a
racdhcal treatment  The re-operation takes an hour or more  The by-passing
veins are always thin-walled, tortuous. numerous and fragile ; the occasional
gross hacmorrhage and dissection n scar tissue call for patience and shill

282



PERSISTENT OR RECURRENT VARICOSE VEINS

Only those trained in venous procedures shouid vndertake operations for
recurrent varicose veins and slways with adequate assistance nstruments,
and a sucker 1n case of heavy haemorshage.
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CHAPTER XI

SUPERFICIAL THROMBOPHLEBITIS IN THE
LOWER LIMBS

NTRODUCTION.—The traditional treatment of spontaneous thrombo-
phlebitis 1n superficial varicose veins is that of four to six weeks’ strict
confinement to bed with the affected limb immobihsed between sandbags,

and pain-relieving medicaments (e g glycerine and ichthyol) applied to the
affected veins This practice is based on the belief that such immobilisation
will prevent the detachment of a portion of the clot into the venous stream
to become a pulmonary embolus Many patients continue to be so treated
We submut that such prolonged rest for superficial thrombophlebutis 1s unneces-
sary and slightly dangerous and that 1t can be safely and effectively replaced
by a plan of progressive ambulation and early operation (sapheno-femoral
higation for nternal saphenous incompetence) with the saving of morbidity
and time This method has been advocated since 1928 One of us has
practised 1t since 1940 and no untoward or unfavourable incidents have
occurred

The traditional treatment 1s open to the following criticisms

1 First the liberation of a clot into the blood stream 1s unhkely. as 1t
1s firmly attached to the tortuous and beaded varicose veins wall by the
prominent inflammatory reaction which obviously includes the entire ven,
and the perivenous tissues so that in any posture embolism 1s unlikely

2 Immobihisation of any adult patient is conducive to a sluggish venous
flow in the legs and hence, 1n the presence of thrombophlebitis, the propaga-
tion of the thrombus and possible extension into the perforating and deep
veins from which an embolus could originate 1s the real danger. Therefore
movement rather than rest 1s the safer state, because while blood is circulating
briskly, 1t is unlikely to clot

3 Finally, an attack of thrombophlebitis treated by immobilisation
achieves nothing. In the following months the thrombus will resolve .}xtd
the affected veins will recanalise and the patient will be as before  Chinical
and pathological observations show that the reaction from the vessel wall
and adjacent blood stream digests the clot and large solid veins completely
recanalise in three to six months The varicositics reman hable to further
phlebitis. for thrombosts, as Racburn (1951) emphasises, 1s pronc to be
repetitive .

Thus the conventional rest treatment of superfictal phlebitis is unneces-
sarily time-consuming and disabling, 1t 1s dangerous from the possibihity of
extension of the thrombosis to the deep vewns and embolism It does notling
to avord further attacks, nor to cure the varicose veins
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SUPERFICIAL THROMBOPHLEBITIS IN THE LOWER LIMBS

The ambulatory and operative treatment of thrombophlebitis 15 advocated
to replace the ' rest treatment because it 15 more effective safe time-saving
and curative.

THE CAUSES OF SUPERFICIAL THROMBOPHLEBITIS (see also Chapter XID)

1 Invaricose veins —Superficial thrombophlebitis in varicose veins often
occurs spontaneously 1n adults or after a local injury such as a bruise, knock
or fracture after an operation associated with immobilisation especially one
below the diaphragm (e g cholecystectomy or prostatectomy) after pregnancy
or an iliness Half of the cases of thrombophlebitis anse spontaneously 1n
persons apparently well (Allen et al  1955)

Deliberately induced chemical phlebitis from sclerosing injections has
already been described (Chap VID and wall not be further considered  Akin
to this 1s the panful thrombophlebitis in the internal saphenous vein that
develops during a continuous drip into this vessel One umit of Heparin
(Toronto umit) per ml of infusion will delay its appearance Otherwise both
are managed by pressure bandaging ambulation as far as possible and
sedatives as necessary

2 Phlebitls in non-varicose veins —Phlebitis may occur spontaneously
in non-varicose veins and 1t 18 usually significant of an underlying serious
condition. Thus phlebitis migrans may be an early sign of Buerger s discase
(thromboangutis obliterans) usually in the male 1n the thiries Malignant
discase elsewhere such as cancer of the stomach pancreas or lung 15 always
considered when phlebitis arises in those in muddle ife  Appropriate investt
gations must be made therefore Further thrombophlebitis may be present
in varying degrees around infective foc1 on the limbs (acute and chronic) 1n
gangrene and tumours 1n severe systemic disease such as pneumoma typhoid,
blood dyscrasias but 1 these types the philebitis is clearly subordinate and 1s
not the prominent condition that 18 tending to incapacitate the patient and to
demand treatment.

The interesting axillary thrombophlebitis 18 not considered here.

The factors in thrombophlebitis are —

1 A lesion of the vessel walls {vancosis or a blow and the subsequent
inflammatory reaction)

2. A sluggish circulation as with prolonged standing, sitting wath the
legs dependent (as 1n cardiac disease) or immobility 1 bed

3 Modification of the clotung power of the blood 1s an attractive poss1
bility but this has not been demonstrated

De Takats (1932) believes that infection is an aetiological factor Govaerts
(1928) considered that avirulent orgamisms predispose to thrombophlebitis,
Silent septic foct such as at the roots of teeth especially dead ones or 1n tonsils
and antra are sought for

THE SYMPTOMS AND PHYSICAL SIGNS OF SUPLRFICIAL THROMBOPHLEBITIS
—These are general and local  There 18 usually a degree of malaise quickened
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THE PATHOLOGY AND SURGLRY OTI' VEINS OT THL LOWLR LIMB

yards long s wound from the roots of the toes to the grom as after the
stripping operation (Fig 232) Considerable tension 1s used to compress and
reduce the swelling  The bandage 1s reapplied mormng and evening to adjust
1t and to take up the slack This pressure bandaging and padding of the limb
lessens the pain  The crépe or stockimette bandage under elastic webbing s
necessary because the latter 1s rough when apphed directly to the shin and
makes 1t sore The bandaging 1s continued until the tenderness and swelling
have subsided for two weeks and normal activity 1s fully resumed

The operative treatment of superficial thrombophlebitis in varicose vcins,
—As it 1s mainly the varicose internal saphenous system 1n which the phlebitis

Y occurs, so the operation is usually on this vesscl
oL It consists essentially of sapheno-femoral ligation
E‘ X and terminal division of the saphenous trunk

Others (Homans (1928), O’Neill (1931) Stone
(1932), Sears (1935). Edwards (1937) and Barrow
(1949)) agree that hgation 1s good treatment Tt
1s done as soon as 1t can be conveniently arranged

staaeping after the condition has declared itself As the

#--T0 STOP  patient 1s ambulatory immediately after the opera-

ga’;‘;ﬁ,ﬁ‘g tion, 1t 1s complementary to the bandaging and the
activity already sketched

A hght general anaesthetic or local analgesic

4" STOCKINETTE 1s used
BANDAGE or .
3 ELASTIC—~ Inciston —The termination of the varicose inter-

CPEPERANIAGE nal saphenous vein 1s exposed through an ample
incision a hitle higher than the sapheno-femoral

“\- union so that undue handling of the thrombosed

i internal saphenous trunk and the possible detach-

Fig 232 ment of a fragment of a clot from within 1t 1s avorded
A himb with superficial
phiebitis bandaged (Chap. VIID

Sapheno-femoral ligation —The sapheno-femoral junction 1s defined and
doubly ligated The internal saphenous trunk is tied one centimetre fower
and cut between the lower ligatures In thirteen cases operated on, the
thrombus 1n the internal saphenous vein stopped short at one or (wo centimetres
of 1ts cnding and there was sufficient normal vessel to tic and divide withowt
including thrombosed vein. ‘ .

In threc patients, the cloting extended from the ankle to the lom.;
abdomen ; it had involved the superficial cpigastric, circumflex 1hac 'm:1
external pudic veins, but the last centimetre of the internal saphenots et
was unthrombosed

Injection —After the higation, é ‘
vein may be injected slowly with a sclerosing agent. through
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SUPERFICIAL THROMBOPHLEBITIS IN THE LOWER LIMBS

sapheno-pophiteal union 1s higated 1n the popliteal space and the thrombosed
saphenous trunk is injected with2 3 ml of sclerosant.

Stripping —Stopping 15 inadvisable in the presence of thrombosed
varices lest some of the thrombus 1s displaced from them into the decp veins
In ooe patient, operated on routinely for vancose veins an unnoticed throm
bosed vein was stnipped and a non-fatal pulmonary embolus followed.

Excision of thrombosed veins —Where the thrombosed varicose vetns
are very large and the shin over them 1s inflamed excision of them may be
considered although we have never found 1t necessary  With the continuous
pressure bandage, huge masses of thrombosed vewns have disappeared n a
few months.

Micrascopic section of the saphenous trunk —The following 15 the report
of a microscopic section of a portion of the thrombosed long saphenous trunk
which was excised after the sapheno-femoral had been hgated * Sub-inttmal
thickening due to fibroblastic mfiltration capsular congestion and lymphocytic
mfiltration.” This shows that the affection is of the whole vein wall

“Follow-ups —Follow-up inspections of over four years confirm the
effectiveness of this ambulant remedy for superficial thrombophlebitis 1n
vancose veins  The oedema has quickly subsided and with encouragement
and sedatives, these patients have been continuously active No systemuc
tncxdent has occurred to suggest an embolus or ill-effects

As i the after-treatment of other presentations of vancose veins
unthrombosed outlying varicosities are njected at the subsequent periodic
visits

*“The combined smbulatory and operative treatment of thrombophlebitis
of vancose veins 15 now agreed to be best  (Oldham 1951) 1In our expen
ence, time has proved this to be true

Effusion or infection about veins —Occasionally in cases of very severe
thrombophlebitis an effusion occurs sbout the thrombosed verns  This 15
treated by applying a large pad of cotton wool and giving extra attention to the
pressure bandage. Rarely the fluid requires to be aspirated, possibly twice
One of us has had to mncise a small abscess that developed between the skin
ard the veins. It was associated with a hittle scaly eczeme over the varices

During the phlebius, o patch of skin necrosis end suppuration appeared but
was exceptional

POST-OPERATIVE OR POST PARTUM SUPERFICIAL PHLEBITIS

Superficial thrombophlebitis may develop spontaneously after operation
child-birth or 2 medical illness. It must be diagnosed from deep phlebitis
These condiuons may occur separately or together (for deep phicbitis see
Chapter X1D Superfical thrombophlebitis 1s prone to appear 1n any adult
with varicose veins who is immobilised,
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THE PATHOLOGY AND SURGERY OF VEINS O THE LOWER [ 1M}

When superficial thrombophlebitis complicatcs a grosser condition. this
obviously takes precedence. but the phlebutis is managed on the ambulatory
plan outlined, as far as the major ailment permits it

SUMMARY OF TREATMENT

1. Continuous pressurc bandaging of the affected limb. to hmit the
spread of the thrombosis. to relieve the discomfort and accelerate absorption

2. Ambulation —The patient gets up and walks as soon as permistble
Exercises 1n bed are encouraged Pending radical treatment, the limb is kept
firmly bandaged. or elastic stockings are worn

3. Active treatment of the varicose veins—When the patient’s recovery
1s adequate, according to the diagnosis, sapheno-femoral or sapheno-pophitcal
ligation is done, sclerosing injections are made and pressure bandaging is
maintained for three to four weeks
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CHAPTER XII

THROMBOSIS AND EMBOLISM
INTRODUCTION

URING the past half-century thromboms of the deep veins more
Dcspccm]ly of the leg and thigh has been recognised as a common

and serious complication following accidents operation childbirth
or severe illness of any sort. It 1s of great importance for two reasons First
because of the danger of pulmonary embolism—{fatal or non-fatal this 1s well
known and dramatic Second because of the chronic sequelae of thrombosis
of the deep veins of the legs These are less well known and less dramatic How
ever up to seventyive per cent of people who have acute thrombosis of the
deep veins of the legs suffer for the rest of their lives from oedema induration
ulcer or pain in the lower leg. The reason why this sorry aftermath of deep
thrombosis has not received the publicity 1t deserves 1s that these symptoms
occur after a latent period of two or three years and 1t was some time before
the cause and effect relationship was established.

In contrast, thrombosis confined to the superficial veins does not lead
to cither of these two sequelac usually and with relatively rare exceptions
15a benign disease

The first published clinical report of a death from pulmonary embolism
was 1n 1866 by Spencer Wells and it was during the ensuing period following
the rapid growth of Listenian surgery and anaesthetics that thrombo-embolism
gradually became an 1l understood and feared complication This was 1n
spite of the fact that Virchow (1846) had worked out the pathological concept
of thrombo-embolism almost as we know 1t to-day from hus post mortem
observations,

In spite of thus early start, the problems of prevention early recogmtion
and treatment of this discase have only recently been understood and n
the voluminous literature on the subject there 1s stll 8 good deal of
dsagreement on all pomnts. In fact, as DeBakey (1954) 1n an exhaustive
study of this iterature, says “ Few condittons 1n medicine have been subjected
{0 20 much analysis with so little elucidation.” However spite of this
pessimustic conclusion the authors believe that certan basic pathological and
clinical facts about the disense have been established, and a rational method
of treatment and prevention can be recommended.

Incidence of the disense.— Statistics purporting to give the incidence of
y thrombo-embolic disease in large series of cases are apt to vary consider
Y and be misleading. The reason for this is twofold (1) the carly
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THROMBOSIS AND EMBOLISM

and particularly m the large venous smuses of the soleus muscle of the calf
(see Figs 234 and 235) The evidence for this comes from three separate lines
of research —

1 CumicaL —The signs associated with calf thrombosis, /e calf tender
pess, swelling and ocdema and duskiness of the ankle and foat are noted
clirucally as the first evidence of deep thrombosis 1n the majority of patients

F1G.234
Tnme::m}onthrwghlhe;oltmmuldeollpllkntwhodkdfrﬂnpulmumry

Note the thromb in the large tvtra muscular yenous sinises.

2. VENoGRAPHIC.—Bauer (1946) concluded that thrombosis began in
the calf veins in the majority of cases

3 PosT-MORTEM STUDIES —If a senes of post mortem dissections of the
Venous system of the leg 1s carried out on either unselected cases or patients
who have had evidence of thromboembolic disease 1n life, ante-mortem
glmmbi in these calf sinuses are found n a high proportion of cases Thus

acburn (1951) 1n one hundred and thirty unselected necropsies found calf
Urombosts in thirty-five  of these thirty-five cases twenty showed large emboli
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in the lungs  Similar obscrvations have been made by Rossle (1937, Hunter
et al (1945). Greenstein (1945) and ourselves

However, McLachlin and Paterson (1951 and 1954) have pointed out that
this is by no means the only place 1n the lower hmb in which thrombi originate

Yig 235
Ante mortem thrambus anistng in profundx ven

In a sigmficant proportion of their material, thrombi were found in lflf.‘ lh‘:gh
vemns, and a few in the pelvic vens, with the calf veins cl.cznr, h‘{orcmu. 1 ;ﬂ}
point out that many thrombs in the larger vc}ns originate in rclanou‘;o dl :;11 :‘c;
cusp Figure 235 is the photograph of the vein dmcguon of a man (v. 1;) ‘n!n:bu'\
pulmonary embolism  In this case the cmbolus. origanated from a tFxr' o,
which started 1n 2 valve cusp in the profunda vein 1In another case sy 2
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of the authors, a fatal embolus occurred on the tenth day At autopsy no sign
of thrombosis could be found n either leg despite a complete exploration
In this case the night internal 1hac vewn was solid with clot and the ragged
edge of the thrombus from which the embolus had broken off was projecting
into the common iliac vein

Other workers Carlotti et al (1947) and Fowler and Bollinger (1954)
who have 1ncluded large numbers of cardiac failure autopsies in their senes
draw attentton to the fact that thrombus may also be found in the right auricle
in these cases, and pulmonary embolism may anse from this source in this
group of cases Fowler and Bollinger considered that the right heart was
the source of fatal embolism in thirty-eight of mnety-seven fatal cases studied
at past mortemn They point out that 1n many cases the embolus occurred
soon after auricular fibrillation had been controlled or converted to normal
rthythm with digitalis  Mller and Berry (1951) drew attention to this point.
However 1t was the finding of Carlott er al at the Massachusetts General
Hospatal that, even 1n cardiac cases most of the pulmonary emboli arose from
venous thrombosis in the legs

Thus it would appear that deep thrombosis giving rise to embolism may
start 1n any or all of the following sites —

1 The venous sinuses of the soleus muscle

2. In relation to valve cusps 1n the main deep channels of the thigh (the
profunda and superficial femoral veins)

3 In the internal iliac vein and tnbutaries.

4 In the nght auricle.

It 11 probable that the mite of mmnation of thrombus formation 1s to
some extent dependent on the type of case and sitc of discase Thus in
cases of pelvic inflammation and disease (gynaecological and obstetric cases
pelvic carcinoma) the pelvie veins are probebly the starting point for throm-
bosls 1n @ high proportion of cases However the consensus of evidence is
1 favour of the calf veins being the smte of nitiation of thrombosis in the
majority of cases (probably about seventy-five per cent.) Moreover all authors
who have dusected numbers of post-mortem cases are agreed upon three
other points —

| Thromboss of leg veins when 1t occurs 18 bilateral in a high
Propottion  Often the thrombosis 1s extensive in one leg and slight in the
other (i.e extensive thrombophlebitis 1n one leg, clinically mamfest, and early
Phiebothromboss, climically silent, 1n the other)

2. Pulmonary emboli (fatal or non-fatal) are almost never found in the
absence of g peripheral source of thrombosis in the limbs, if these limb veins
At properly dissected  Primary pulmonary artery thrombosis 1s a very rare
phenomenon,

3 Untreated pulmonary embolisation tends to be a repetitive and
fecurring process (Racburn  1951)
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Deep thrombosis in the upper limb.

I. THE ARM —Thrombosis of the avillary vein occurs commonly 1 two
groups of cases — ]

(@) Following trauma in radical mastectomy It is the cause of the
swollen arm in the early postoperative phase of radical mastectomy—as
opposed to the lymphatic oedema which typically has a delayed onsct

(h) It occurs sometimes 1n

A healthy young adults following
- A active use of the arm above the
head or In

an unusual or

- 5 straincd posttion.  The usual
- 72 type of activity 1s painting a
wall or a ceiling  This 1s known

as stress thrombosis  Pulmon
— AL C  ary cmbolism 1s almost un-
hnown in thrombosis of the

\ axtllary vein (although one case
— /m\ D has recently been reported by
. R Hughes (1949) and the sym-

ZP[ ptoms and signs (tightness and

. ocdema) usually subside n

) i hr Ic 1:3(’ g from two to four weehs, leaving

The pathology of thrombosis For description ¢ hmb asymptom: Hufses,
sce text (after Hadfield) :’;54) ymptomatic {

The mechanism and pathology of thrombosis.—The gencesis of intra-
vascular thrombosis has been beautifully described by Aschoff (1924) and no
better descriptions than his are to be found Hadfield (1950) has recently
re<cmphasised the importance of this basic pathology. The stages in the
formation and natural history of the intravascular thrombows are shown in
the diagrams of Figure 236) Thrombosis 1s intiated by the fact that the platelets
in flowing blood tend to adhere to any irregularity or arca of trauma in the
vessel wall. Thus the first stage 1in thromboss 15 the formation of a platelet
thrombus over a traumatised area of vein wall (Fig 236a) This is grey, amor-
phous, semi-transparent, and in fact is the natural element with which the blood
repairs or smoothes over any wound or irregulanty of the intma Whether the
process stops here (as it normally would) or progresses into the formation of
an occluding thrombus depends on a number of factors, predominant among
which are the size of the vessel and the speed of the blood stream Frgure 236p
shows the next stage of the process—the addition to the platelet thrombus of
the coralline thrombus, This interesting formation consists of a series of
upstanding, corrugated. parallel laminac composed of.h}.tlmiwd p].xtc}ct«.
which grow across the stream and are bent in the direction af s flow, The
surface of this is traversed by fine, closely set ridpes which are the edee of
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the platelet Jaminae—these nidges are known as the * npple lines of Zahn'’
If this structure produces significant vascular obstruction stagnant blood
plasma and red and white cells are entangled 1n the eddy distal to the thrombus
and coagulation occurs, a laminated red occluding thrombus grows—this 15
shown 1n Figure 236c. When the vessel 1s completely occluded by the thrombus
the stagnant column of blood up to the next branch clots (Fig 236p) Thus 15

Fra. 237
A fully formed occluding thrombus with loose propagated clot, lylug in
a vein (after HadfielM).

known as the consecutive clot  If the whole of the blood stream 1n whuch this
process 18 taking place is still or sluggish this consecutive clotting may occur
for & considerable distance along the blopd vessel and is then known as
Ppropagated clot which then gradually contracts 7.e the normal process of clot
retraction. The result is that there is at this stage a long retracted clot, perhaps
a foot or more 1n length, lying free 1n the vemn lumen anchored only to the
occluding clot and thrombus proper at the site of initiation of the thrombosis
(Fig. 237) This 15 the situation which is fraught with danger—for this long,
free clot only has to break off to become the fatal pulmonary embolus
Now 1t is important to realise that at this stage of the process (the
dangerous stage with regard to pulmonary embolism) there may be no detect
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able clinical signs present.  The free consccutne clot is not obstructing,
so there will be no signs of venous obstruction  The original arca of intimat
or venous damage which started the thrombus may be too small to give rse
to any chinical symptom or sign. This silent stage of the process has, therefore,
been named “ phlebothrombosis *

Now the next stage is that the consecutive or propagated clot Gf it
has not broken off and killed the patient) becomes adherent to the vein
wall This may take two or three days to occur. When it does occuor it
doces two things: (1) It obstructs a considerable scgment of the vein  (2) 1t sets
up a sterile inflammatory recaction in the vemn wall and perivenous tissucs
This condition has plenty of clinical signs, and 1s known as thrombophlebitis,
The chnical signs will be those of venous obstruction, and of local tenderncss
over the affected vein, and of general reaction (fever and high pulse rate).

An arca of thrombophlebitis 1n the deep veins of the calf may. if the
conditions are right, act as the starting poimnt for a sccond propagated clot
And so it is possible to have thrombophlebins and phlebothirombosis together
in the same himb at the same ume. They are simply two stages in the natural
history of intravenous thrombosis.

These observations go far to explain many of the anomalous observations
on the clinical behaviour of thrombosis and embolism

All observers and writers on the subject have noted that approximately
half the cases of faral pulmonary embolism, and many non-fatal cascs, occur
unexpcctedly, with no preceding signs 1n the legs. Signs in the legs Gic
signs of thrombophlebitis) may occur one or two days after a non-fatal pul-
monary embolus Remembering also that deep thrombosis 1s usually bilateral.
we may have the following conditions in the legs of a post-operative patient:- -

1. Phicbothrombosis in one or both Iegs.  ~ Asymptomatic, silent,
dangerous,

2 Extensive thrombophlebitis i onc leg = Numecrous signs and
(clinically a white leg) with recent symptoms Benign.
phlebothrombosis 1 the other leg. - Silent, dangerous.

3. Signs of calf thrombophlcbitis, with > Symptomatic and
a propagated clot present (ic. dangerous.
thrombophlebitis and phlebothrom-
bosis present in the same leg May
be biluateral).

Small pulmonary emboli (too smull to have given rise 10 sny sympfom:
during hfe) are found on carefully scarching the Jungs of almost all patients
who have dicd, in whom ante-moriem clot 1s found in the leg or cull veins
These studies, and those of Racburn, have indicated that pulmonary embols
occur much more frequently than one would think clincally An embolus
has to be of considerable size before it produces pulmonary infarction
and therefore clinical symptoms and signe (Laufman, 1954, Mareover,

302



THROMBOSIS AND EMBOLISM

many cases of chronic or recurrent thrombophlebitis of the lower limb 1t 15
probable that recurrent sub<clinical showers of emboli occur from tume to
ume. These, by plugging a sufficient number of pulmonary arteries may
gve rise to pulmonary hypertension and cardiac failure occasionally (Owen
et al 1953)

Thus consideration of the vaned pathology of intravascular thrombosis
1 essential before we can evaluate the factors influencing the occurrence of
the disease, and so develop measures for its prevention and treatment.

The most outstanding factor which was observed by Aschoff (and by
Virchow before im) to influence the growth of a thrombus was the speed
of flow of the blood stream A second factor of some mmportance was the
size of the vessel concerned It 1s obviously much easier to produce an
occluding thrombus 1n a small vessel than in a big one  But 1t 15 a prerequisite
for thrombus growth that the blood stream should be sluggish A platelet
thrombus cannot grow into an occluding thrombus 1n a fast moving blood
stream  the platelet thrombus 1s simply rounded off orgamised, and finally
incorporated 1nto the vein wall by the growth of endothelum over it. By an
appreciation of this fact we have in our hands the mast powerful weapon to
combat post-operative thrombosis—o find out and use all the measures which
Increase the venous return from the legs in bed-ridden ill and post-operative
patients

Before conndening this further a more detailed appraisal of the factors
favouring post-operative or “ stasis " thrombosis must be made

The factors predisposing to deep thrombost

1 VENoUs sTAsis —The most important single factor 1s the occurrence
of a sluggish venous stream—stasis—in the legs The mam factors which
helpin returning blood from the abdomen pelvis and legs are —

(@) The action of the muscles—particularly the calf muscle pump

(b) The negative pressure 1o the thorax during the inspiratory phase of
breathing.

() The position of the legs relative to the heart. With the fest down
only cffective muscular movement of the calf combined with efficient
breathing wall ensure ap active venous return from the legs With lower
lmbs raised above the level of the left auricle, however gravity ensures
3 fast and adequate venous return from the legs i spite of the absence
of the first two factors (I ¢ muscular action and respiratory suction) This
by recently been demonstrated convincingly by Payling Wright (1952) 1n

striking expertments using radioactive sodium as a tracer element reported
}n the following chapter  She showed that the rate of venous flow from the
°g:1“"“3 quadrupled as the subject was changed from a position with the feet
;‘Mbdow heart level to a position wath the feet just above heart level (a
) cgree tilt)  Moreover the rate of venous return achieved by this ssmple
MOcuvre was as great as that achieved by vigorous excreise of the leg
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muscles ! It 1s clear that here we have a very simple manoeuvre which will
effectively promote the maximum venous flow from the legs 1n any 11l patient
confined to bed and which should be effective 1n both preventing and treating
deep thrombosis

These observations also give the clue to why deep thrombosis (and also
when this occurs, embolism from 1t), are so rare in the arm  For with a patient
lying 1n bed most of the arm 1s at or just above heart level, and the arm 1s
as a rule much more actively used and moved 1n such patients than the leg

2 VESSEL TRAUMA —In the mitiation of thrombosis some trauma or
mjury to the blood vessel wall may be an important factor In this connection
1t 1s probable that injury to the calves of the legs while the patient 1s
unconsclous at operation may play a part Thus, with a patient Iymng on his
back unconscious on the operating table for any length of time, the calves
are flattened out and may be compressed over steel fixtures, or even by
assistants leaning on them Moreover, in the handling of the unconscious
patient, the legs are often not treated very gently, and the calves may sustan
trauma which would have been resented by a conscious patient, 1n such
manoeuvres as putting the legs up i hithotomy poles, and transfer from the
bed to operating table and back

3 Broobp cHANGES —Certain changes in the blood itself may predispose
to the appearance of thrombosis These are —

(@) An increase i1n the number and stickiness of the platelets It has
been shown by Payling Wright (1952) that after parturition and in general
after surgical operations (particularly Caesarian section and splenectomy)
there 1s a steady rise in the number and * stickiness” of the circulatory
platelets which 1s maximal from the fourth to tenth day after operation This
may have some bearing on post-operative thrombosis

() An 1ncrease in the viscosity of the blood The classic example of
this 1s polycythaemia vera, 1n which cases recurrent thrombosis, both venous
and arterial, are a feature of the disease But, in addition to this, every factor
increasing viscosity will operate 1n this way, and the main conditions of
surgical importance are dehydration and oligaemic shock

4 ASSOCIATION WITH MALIGNANCY —One of the most interesting and least
explored facets of thrombosis 1s the tendency for certain cases of malignant
disease to present with recurrent venous thrombosis both superficial and
deep In the authors’ experience, carcimoma of the lung, pancreas and
stomach are pre-eminent among these Several cases have been seen 1n which
the patient first presented humself to a doctor with minor recurrent areas of
thrombophlebitis of the leg or arm Numerous reports are to be found 1n the
literature commenting on the association of peripheral thromboses with
carcinoma of the pancreas, carcinoma of the stomach, and various leukaemias
and Hodgkins’ disease So distinct 1s this phenomenon, that 1t should bc a
chnical rule that if a patient 1n the cancer age group presents humself with
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an unexplained peripheral venous thrombosis a search should be nstituted
for carcinoma of lung stomach or pancreas or blood dyscrasia in addition
to more local catises

CLINICAL PRESENTATIONS OF THROMBOSIS

The fact that a patient has deep venous thrombosis may be signalled
chinically 1n three scparate ways

1 By the occurrence of a pulmonary embolus fatal or non-fatal “out
of the blue.”

2. By the persistence of a low grade pyrexia which fails to settie after

ton.

3 By the occurrence of local signs of thrombophlebitss in the limbs

It 15 most important to realise that a patient may present in any one way
alone, or 1n all three ways together or separated by a greater or lesser time
mterval.  We must now consider these three clinical types 1n more detail

1 AN EMBOLUS — unanticipated — From our consmideration of the
pathology of thromboss 1t 18 obvious that if a patient is in the stage of phlebo-
thrombosis there may be a long propagated thrombus floating loose 1n the
leg veins attached only at its lower end  This may give no signs or symptoms
a all until 1t suddenly becomes detached 1s carried to the right heart and
plugs the pulmonary artery to become a fatal pulmonary embolus If only
2 small piece of 1t breaks off the patient may be luckier and the embolus may
be nonfatal—this is fittngly called a warning embolus It 1s a caution
because 1t indicates that the patient has phlebothrombosis somewhere—
probably i the lower limbs—and unless this 1s treated energetically and
weently the patient may not be so fortunate with his second embolus

This concept 18 1n accordance with all the observed facts about pulmonary
emboli—for nearly all authors (DeBakey 1954 and Marks ef al 1954) have
recorded that approximately half of all emboli both fatal and non-fatal occur
without preceding signs of thrombosis 1n the legs Of course there 1s another
possible reason for this which accounts for some cases namely that the site
of occurrence of the thrombophlebitis (which may be imtiating the propagated
embolus clot) may not be in the legs at all but 1n the hypogastric veins or
profunda femorls vein  In both places chnical signs of even established
‘IhIObeOphlcbltis are slight and undetectable chimically m the early stages

n this type of case, however the temperature chart usually signals a low
Temittent pyrexia and this may be the only indication (see Chart Fig 238)
" What makes the propagated clot break off and become an embolus 7 An
Old observation that pulmonary emboli often occur when the patient 1s
?fml}?mg on the bed pan or 1s beginning to be active has some significance
wmd ¢ passage upwards in the deep veins of some diodone ts watched
Val_:\ the Xeray screen, and the patient 1s then asked to perform the

V2 manoeuvre (essentially the same as straining on a bed pan re
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holding the breath and straiming) the vemns will be seen to dilate as blood
refluxes 1nto them, ballooning out the valves and distending them On cessa-
tion of the valsalva maneouvre the veins deflate and the blood 1s aspirated
upwards again, with the gasping insprration which follows the straining
Seeing this, 1t 1s very easy to imagine that this sort of reflux distension, and
then sudden relef of distension, would produce just enough force to loosen
a fragile, shightly attached, propagated clot Violent coughing would have
the same effect On the contrary, putting the feet up has precisely the opposite
effect The veins collapse, and if there was a long loose clot 1n the verns,
they would tend to collapse on to 1t and entrap 1t more firmly.

EMERGENCY RESECTION CLOSURE OF
102 lOPERATION OF COLON COLOSTOMY

1014
100,

994
9844

97 4
967

Temperature

1304
1204
HOJ
100

90
20 Pulse

70,
50 ]
50

304 R iratl
30 espiration A M
104 1\ T

PUL EMBOLUS PUL.EMBOLUS
PAYS 7 4 21
Fic 238

Temperature chart of a patient who had two non-fatal pulmonary emboli On
each occasion the patient had a sharp pain m the chest, followed by haemol;
ptysis The chart shows the typical “ kick ” of temperature and pulse rate whlct
signals an embolus (Almost exactly the same phenomena accompany an acute

lobar or lobular atelectasis )
This patient eventually had a third embolus—and both common 1hiac veins wetr};a
then tied This terminated his embolic episodes He later left hospital wi

some residual oedema of his legs easily controlled by elastic bandages
(By courtesy of Dr ) Latto )

At what time does embolism occur ? As it occurs just as frequently 1n
medical patients and bed-ridden patients who have not undergone operagon,
1t can obviously occur at any time However, post-operative embolism does
tend to occur at a peak pertod from the fifth to the tenth post-operative day
Pilcher (1937), 1n his series, found that they occurred at any time from ﬁoflt)lc
day to four weeks after operation, but half of them occurred within dthef ta;
to the tenth post-operative days Both of the aut};ors have observed a Ia

ulmonary embolus occur on the first post-operative day
’ Is 1tIZasy to diagnose a pulmonary embolus 7 Let us consider the fz:]z:l
ones first The picture of a post-operative patient who 1s well one moment.
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who suddenly has a tense constricted feclng 1n the chest and is dead n three
munutes or 50 15 pracycally pathognomomnic, and diagnosis 15 a theoretical
exercise only However a group of cases exists in whom the embolus 1s not
immedintely fatal and the pavent may hang between life and death  for
an hour ot two or even longer In this group of cases the diagnosis between
pulmonary embofism and coronary thrombosis (especizlly 1n older patients)
may present real difficulty It 1s particularly important to know the diagnosis
1n this small group 8s 11 is 1n these rare cases that the possibility of operative
removal of the embolus from the pulmonary artery arses and should be
scriously considered  Here an electrocardiogram may be of great use and
should certainly be done before any operation 1s contemplated, as the operative
exposure of the pulmonary aftery 1n a patient with acute coronary thrombosis
would be an error indeed | (One helpful pomnt 1n these cases 1s that in
pulmonary embofism there 15 always conmdernble tachycardia—this 15 not
so with coronary thrombosis)

Nonfatal pulmonary embolt are eaty to diagnose when they pregent as
a sudden pleuritic pain in the chest and cough followed within a day or so
by the production of a little blood-stained sputum  However 1t takes quite
a farge embolus one large enough 1o block off a segmental artery or more to
produce enough pathologcal change to lead to symptoms and signs (Mathes
et al 1932) Smaller emboli may produce a transient pleuntic pan, with no
bloodstained sputum There 1s post mortem evidence that numerous macro-
scopic emboli may be present in the lungs wnthout their baving been chinically
suspected.  Laufman (1954) has recently produced good evidence that the
prcture which we recognise as infarction (f e pleuritic pain and blood-stained
sputum) only occurs when a fairly large embolus reaches a lung which is
already the sue of either collapse or infection. This explains why 1t 1s 50 often
s&en in post-operntive cases

Apart from the two phenomena of pleurinc pain and haemoptysis there
is another typical mgn to be seen on the temperature chart. This consists of a
sudden, small transient rise of temperature pulse and respication, which may
then rapidiy settle. This typcal “ kick ” of all three 15 shown on Figure 238
and is a valuable confirmatory sgn  X-rays are of little value in diagnosis
ax they nmply show a small patch of fluffy opacity somewhere, and it may
need a very good X-rays and radiologist to pick it up Occastonally a fnction
fub may be heard over the area of pleurisy and later coarse crepitations may
occur - Usually the diagnosis must be made clinically and 1n the less severe
cases which have perhaps a translent pleucitic pam ouly and shight kick on
the temperature chart the diagnosis must be made practically on suspicion !
Pulmonary ifarcts may become infected 1n which case the Jocal signs of
bronchopneumonia snd attendant complications of effusion or empyema
may occur

How do pulmonary emboh kil ? They kil by sumply plugming the whole
pulmionary artery feading to acute dilatation of ”!g ngh[: {rcr:lmggc End sur}:;)cn
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fadure and ventricular standstill This can be observed in the experimental
ammal Moreover, 1 all fatal pulmonary embolus cases coming fo post
mortem, emboli are found blocking both pulmonary arteries (Barnard) This
“ massiveness " 1s characteristic and constant

2 PERSISTENT LOW-GRADE PYREXIA —This may occur at the same time
as the onset of signs 1n the legs It 1s more properly a sign of the stage of
thrombophlebtis than of phlebothrombosis Its value lies m the fact that
when thrombophlebitis 1s occurring mn parts of the venous system not readily
accessible to clinical examination (1 e the pelvic vems, and the deep veins of
the thigh) and having, therefore, no other detectable clinical signs, the persis-
tent low pyrexia may be the only clue to 1ts presence An emphatic illustration
of this point 1s seen in Figure 239 In this case the persistent low pyrexia was

l'gll- OPERATION DEATH

IOO* Temperature

9 8949.

90 Pulse

o}
2] Respiration

DAYS. P S S S U S TN S I VR S
! 3 5 7 9 " 13 1S

Fie 239

Temperature chart of a patient who died of pulmonary
embolism after cholecystectomy There were no physical
signs of thrombosis The only abnormality was the low
intermittent pyrexia, for which no adequate cause could
be found On the minth post-operative day a fatal pul-
monary embolus occurred At post mortem this was
found to have arisen from the Ieft internal iliac vein

the only sign of the thrombophlebitis of the pelvic and internal 1liac veins,
which eventually led to the patient’s death from embolism

At this point 1t may be well to stress that the occurrence of this pyrexia
does not necessarilly mean that a septic process is gomng on True scptiC
thrombophlebitis gives a different chimical picture, which will be discussed
later

3 LOCAL SIGNS OF THROMBOPHLEBITIS IN THE LEGS —As we have scen
deep thrombosis 1n the legs starts in a high proportion of cases 1n the deep
venous sinus within the calf muscles In these cases the spread of thrombosis
from the calf to the deep veins of the leg, then up to the popliteal and fer_noral
vemns, may take place Each stage of this process presents a definite climcal
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picture with clear chimcal signs. Conversely when thrombosis onginating
in a pelvic vein or decp ven of the thigh grows and eventually occludes the
main venous outlet of the imb (the common femoral or external ifiac vein)
this also may present 8 typical climeal picture of segmental femoro-lhac
thrombosis {one type of white leg)

These two modes of occurrence and spread of thrombosts 1n the limb
are summarised 1n the two Ggures (Figs 240 and 2408)

A A A

P
¥
1 2 3 4 3
Fro 2408 . odes of
Mode of spread of * calf thromboyls™ Occumence and, ponble m
spread of decp th
{1) Confincd to sinuses in the soleus muxcle, in femoral or mu:%buc:.h ortginatiog
{©) Spread to involve posterfor tiblal vein and Note that the final effect of 1pread
ankle perforating verna. ot t}r:mmdwm:’ud; gl\tmihrm
Spread rdta{ veln as that o read o om-
g)) thcrup:.d o ?x:cww}::: Ikn:lh of botls upwacds Tmﬁ“ Fig 2400
femoral veln (white leg) Eiving rise 10 tbe clinteal picture of »

(@) Spread of colf thromboss (Fig. 240A).—The stages which are shown
i the figure do not necessanly follow cach other 1n every case as a definite
chmeal stage The case may present ttself as a “ fait accomph  at stage one
two three or four However by o chimcal examination » Tough estimation
of the stage to which the thrombophlebius has progressed can be made. The
table on the foliowing page 1s intended as a rough pwde for the clinical
assessment of the degree of spread of the thrombosis.

{8} Occutrrence and spread of femoro-iliac thrombosis (Fig 2408) —This
type of thrombosis, which may start in the internal thac and pelvic veins or the
profunda vein ot on a vafve cusp in the femoral ven mves mse 1o 2 thrombus
which may suddenly occlude the mamn venous stream. When this occurs
retrograde clotung in the stagnant column of blood may take place to a
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CLINICAL GUIDE TO SPREAD OF THROMBOSIS

Stage 1 Thrombosis confined to calf
smuses

Cliacal
Calf tenderness on deep palpation only

Stage 2 Spread of thrombosis to 1nvolve
a length of post-tibial veins, and the
ankle perforating veins

1 Calf tenderness
Homan’s sign

and ? positive

2 Tenderness and oedema on wner

aspect of ankle  Tenderness 1s
v Sometimes very acute just over the

site of the upper and middle internal
ankle perforators (Cohen, 1952)

3 Low pyrexia

4 Ankle 1s warm

5 Duskiness of foot in dependant posi-
tion

Stage 8 Spread of thrombosis to involve
whole of posterior tibial veins, and
spreading to popliteal

As above, plus
1 Marked oedema of ankle
2 Increase 1n girth of calf

gure 2408 This retrograde clotting
high (usually erther at the level of the
uctor canal where numerous branches
gmental femoro-1liac thrombosis gives a

3 Legis obviously warm to touch
4 Pyrexia up to 99°-100° F

Classic picture of white leg, phlegmasia
alba dolens

1 Concentric, tense oedema of whole
Iimb (leg and thigh)

Limb pale or dusky blue

Limb hot to touch

Feverupto 101° F

Limb heavy, moved and flexed with
difficulty

Contrasting appearance

Iimb
May be tenderness or thichening over

course of femoral and pophteal veins

Stage 4 Spread to involve whole of
femoral and 1hac vemns

with other

N oy wnhwi

nset of venous obstruction 1s sudden, and the

st marked 1n the thigh, less so in the leg and
f a woman who suddenly

fairly typical picture The o
oedema and tenseness are mo
ankle level. Figure 241 1s a venogram of the leg o

developed this type of thrombosis ]
011)1 the otheI; hand, 1if the retrograde venous thrombosis extends down to

ior ti i f a white leg
the popliteal and posterior tibial veins, the classical picture o
maypdg/elop overnight (Fig 2408;) The final clinical picture of phlegmasia
alba dolens originating 1n this way does not differ 1n any major respect from that
which develops by extension of calf thrombosis The only chinical points of notc
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Venograms showing the pathology
of segmental femoro-liac throm
beats (A) (Fig. 2408, type 2) and of
complete involvemant of all the
decp veins (B and C) (Flg. 2404,
stage 4 and Fig. 240m, stage 3)

All the lmbs depicted here
showed miuch the same acute clini
cal picturo—a  phlcgmasia  alba
dolens. (Compare with pormal

venograms in Chap. XIII)
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are that in this type of thrombosis (femoro-thac) there 1s no premonttory calf
tenderness, and mdeed this sign may never develop even when venous obstruc-

tion 1s maximal
suddenness

Also this type of white leg may develop with explostve
The typical story is that of a woman who has undergone some

pelvic operation, or who has a pelvic carcinoma, who goes to sleep at might
apparently normal, and who wakes up next morning with one leg tense, painful
and oedematous. This particular type of pathology 1s more common among

Fi1G 242
Three months previous to
this venogram the femor-
al vein distal to the entry
of the profunda had been
tied (as a prophylaxs
agamst embolism) This
patient developed no swel-
ling or sequelac of any
kind, and the excellent
deep collateral circulation
via the profunda vein 1s
seen on this venogram,
by-passing the short seg-
mental thrombosis which
has resulted from the
ligature

gynaecological patients than others It also occurs
among patients with malignancy of the pelvic organs
from any cause (carcinoma of the prostate or rectum
being two of the most common) The man with
carcitnoma of the prostate who presents with a leg
which has suddenly become swollen and tense 1s a
common enough clinical entity

It should be a clinical rule that any patient who
presents with unexplained deep thrombosis of a linb
should have a 1ectal examination and complete pelvic
examuination done (see also p 305)

PHLEGMASIA ALBA DOLENS AND
PHLEGMASIA CAERULEA DOLENS

Complete obstruction to the main deep venous
outflow of the leg produces the clinical picture known
as white leg or phlegmasia alba dolens

There 1s considerable variation in the degree of
venous obstruction 1 case to case, and the exact
clinical picture and the speed of resolution of the
condition depends almost entirely upon this factor
The degree or amount of venous obstruction depends
on the following things —

1 On the number of collateral venous channels
available anatomically 1n that particular leg Reference
to Figure 34 on page 45 will make this clear It 1s
obvious that thrombosis of the femoral and 1hac
systems 1n type (a) (Fig 34, p 45) will produce a
severer venous obstruction than 1t would n type (b)
or (¢)

2 On the length and situation of the obstruction
Complete thrombosis of the whole length of the mamn
deep vens from calf up to external 1hac, or common
iliac, produces a severer climcal picture than femoro-
ihac segmental thrombosis (Figs 240aA. B, 242) The
situation of the obstruction 1s of great importance—in
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uce the picture of white leg ™ at all the common femoral vein
a?;:)t‘vcmﬂg?;try of tJI:e profunda femons vein must be nvolved Occlusions
distal to the profunda vein may cause shght transient swelhng confined to
the lower leg only as n the case llustrated in Figure 242
3 On the extent to which available deep and superficial venous collaterals
are also involved n the thrombotic process In most cases particularly
those occurning post-operatively or post partum 1n patients of the younger
age group there 1s little tendency for the thrombotic process to spread out
of the man deep veins However in certmin cases—particularly the more

e

Fra. 243
Phlcgmasa cacrulea doleny.
This patkent had had a carciboma of psncreas resected onc year
previowsly The fint evidence of recurrence was the a rapce of &

y followed by

a deep thrombosls of the right leg of a more severe and wdaspread

rature—shown here. As a result of this the paticnt s toes and forefoot
gangrenous.

aged and those who have a predisposing cause for thrombosis such as carct
noma (particularly lung pancreas stomach—or locally in the pelvis) or some
blood dyscrasta such ss polycythaemin vera—there 1s a tendency for the
thrombosis to spread to the venous collaterals as well In these cases the
venous obstruction is very severe and may be so complete as to block practt
cally all artenal inflow into the more penpheral part of the leg, producing
gangrene of the toes or foot These are the cases which have been named
clinically * blue phlebitis  or * phlegmasia caerulea dolens ™ (Fig. 243)

From these considerations 1t will be observed that the chinieal picture,
the speed of resolution and the prognosts can vary considerably However
the main chinical features are as follows —

1 History the condition may occur quite suddenly (e g the patient may
£o to sleep with a normal Jeg and wake up in the morning with a painful
swollen leg) or 1t may occur as a spread of calf thrombosis (Figs 2404, »)

Imh a hustory of calf pain and ankle swelling preceding the onset of the white
eg.
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2 The leg 1s painful, tense, there 1s concentric swelling and oedema
from toes to gromm The colour may be pale to dusky blue according to the
severity of the obstruction and the amount of oedema )

3 In the early stages of the obstruction the toes and foot may be cold
but usually this passes off within twelve hours, and often by the time the;
clinician sees the case the whole limb 1s warm to the touch, and this persists
until the oedema subsides This early and transient coldness of the toes and
foot has been attributed to arterial spasm by many authors. and 1s the reason
why sympathectomy or sympathetic injectton has been recommended In
view of the fact that 1t 1s so transient 1n most cases, the rationale of this
procedure is questionable (see treatment) However, 1n the more severe cases
(phlegmasia caerulea dolens) the coldness of the toes, foot and leg may be
marked and may persist for days or weeks

4 The patient’s temperature 1s elevated—and he may run a fever up to
101° F This 1s not indicative of bacterial infection

5 There may be deep tenderness and induration on palpation over the
course of the femoral and pophteal veins This usually occurs early 1n cases
where the thrombosis has spread up from the calf However, 1n those cases
of sudden onset particularly, this sign may be absent It may never occur
or 1t may develop on the second to fifth day after onset

These are the usual chinical features of the average case However, 1n
the patients with more widespread venous obstruction the picture may be
more severe Haimovici (1950) has recently reviewed twenty-seven reported
cases of phlegmasia caerulea dolens which progressed to gangrene of the foot
or toes, and the clinical features are well described 1n this paper Severe pain,
with some degree of shock, 1s prominent at the onset Swelling 1s severe,
The whole of the distal part of the limb may be cold and numb Ankle pulses
may be absent (in one-third of Haimovicr’s series) The limb 1s dusky blue
i colour Gangrene of the toes or foot may occur Most cases recover
slowly with appropriate treatment In those with peripheral gangrene,
in whom there 1s no carcinoma or thrombotic tendency, the prognosis as
regards the Iimb 1s good and they may lose a few toes only However, where
the process 1s part of the symptom complex of carcinoma of lung, pancreas.
stomach, etc, then the gangrene may extend and necessitate a thigh amputa-
tion Even 1n these cases, on dissection of the amputated member, the arterial
tree 1s found patent to the toes, and the gangrene 1s purely of venous origin.
due to mechanical blockage of all venous egress from the part

Phlegmasia caerulea dolens, with gangrene of the fingers. has also been
reported 1n the upper limb (Haimovici, 1950) Whilst this drarpauc state of
affairs presents 1in one limb, phlebothrombosis or thrombophlebitis may exist
in the other, but be overshadowed and overlooked until cither an cmbolus
occurs or a post-phiebitic ulcer appears two to three years later
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SEPTIC THROMBOPHLEBITIS

The forms of thrombophlebitis dealt with in the preceding sections have
been aseptic  In spite of the fact that the local clinical signs were those of
heat, tenderness and swelling, and the appearance of fever and are all signy
of infection it 1s a sterle inflammatory reaction  Septic thrombophlebitis
occurs and 1s different in 1ts onsct and chmeal signs  In the legs 1t is rare
being most commonly secn as a result of an iofusion into a vemn which has
become 1nfected There 18 mtense local pain redness and tenderness, and
unless treatment 1s started early spread of the septic thrombosis may occur
The classical sign of septic thrombophlebitis of a deep vein 15 the occurrence
of a rigor The common places for septic thrombophiebitis are —

1 TIn the pelvic vens—following a septic abortion or operation on a
septic pelvic condition

2. In the lateral sinus—due to spread from mastoiditis.

3 In the cavernous sinus—{ollowing a compound fracture of the middle
fossa or a facial furuncle.

4 TIntheleg or arm—following a septic venous infusion wound

5 Portal pylephlebitis—classically following an operation on septic
haemorrhoids

Since the advent of antibiotics these conditions have become much rarer
but 1t is important to recognise them at once when they occur The most
striking, and often the earhiest climcal sige that a septic thrombophlebitis 15
present is the occorrence of a rigor  This should lead to immediate treatment
with antibiotics and heparin

TREATMENT

The treatment of deep thromboss falls under two great headings —
1 The prevention of deep thrombosis (prophylactic treatment)
2. The treatment of the established condition

Of these two divislons the first—prophylactic treatment—is by far the
more important. But before going into the details of these two phases of
treatment, we must consider certain aspects of the anticoagulant drugs and
therr place in therapy

THE PLACE OF ANTICOAGULANT DRUGS IN THE
TREATMENT OF DEEP THROMBOSIS

Modern concepts of the blood coagulation mechanism may be summansed
dingrammatically by the following plasma reactions —
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[Platelets

Antihaemophilic globulin

. Cat+
L. ﬂ Christmas factor Thromboplastin
Factor V

Factor VII

2 Prothrombin __ ~ Carr ' _,Thrombn

3 Fibrinogen ~Fibrin

Of the three stages represented, the first, by which thromboplastin 1s formed
1n the blood, normally occupies a matter of five or ten minutes in vitro, while
the last two together only require about ten seconds for their completion

The “prothrombin time ” 1s the time taken for plasma to clot in the
presence of optimum amounts of tissue (usually bramn) extract and calcium,
that 1s thromboplastin This time 1s independent of the platelets, antihaemo-
philic globulin and Christmas factor, but depends on the concentration 1n the
plasma of factors V and VII and, less critically, prothrombin and fibrinogen
By the one stage method of Quick, 1t 1s 12 - 15 seconds

The Dicoumarol group.—The Dicoumarol group includes Dicoumarol.
Tromexan, Dindevan, and a number of other new synthetic drugs All these
drugs have essentially similar properties, although their solubility, and there-
fore the time relations for their absorption and action, differ shightly

The main action of the Dicoumarol group of drugs 1s to reduce the plasma
concentration of Factor VII and, to a lesser extent, of prothrombin For this
reason the “ prothrombin time” 1s a most useful gude 1 controlling the
dosage of these drugs Coagulation 1s not adequately mhibited by them until
the concentration of Factor VII mn the plasma has fallen to less than twenty
per cent of normal

The whole blood clotting time, which, if fibrinogen 1s present, 1s essentially
an indicator of the state of the first slow phase of the coagulation mechanism
(a reaction involving platelets, antthaemophilic globulin and the Christmas
factor) 1s rarely significantly lengthened by these drugs, which do not affect
this stage of the process

Heparin.—This 1s the original anticoagulant discovered and purificd by
Jorpes The action of heparin 1s a complex one It 1s an antithrombin.
and 1t also inhibits the formation of blood thromboplastin - Thus 1t both slows
thrombin formation and nactivates the thrombin which 1s formed. Its dosage
is controllable by means of the whole blood coagulation time, which is
prolonged by its action
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COMPARISON OF THE PROPERTIES OF THE TWO GROUPS OF
ANTICOAGULANT DRUGS

( Heparin Dicoumarol Gronp

1 Must be given by injection (Intravenous, | Is given by mouth.

intramuscular or subcutancous)

2. Action is immediate when intea Action is delayed from twtive to forly
vepously but may be yed not cight hoars, according to the drug used
more then an hour or two by elther
of the other roates

3 Action Iasts three to four hourm only | Action lasts up to forty-eight hours or more
(intravenously) (but up to twelve to after cessation of drug.
twenly hours  with concentrated
preparutions subcutancomly)

4 Adtion certaln Action uncertain  subject to the vaganes

of absorption, excretlon and patient
Idiosyncrasy
5 Antidots Antidote
W(gw 5 10 cc of 1 per cent. Vit. K (by Injection) 10 50 mg.
solution

Before passing on to a discussion of which drug should be used in the
treatment of thrombosis, and how to use 1t, we must keep clearly before us
the objects we hope to achieve by their use. It will be recalled that the
essential basic process of thrombosis 15

Platelet thrombus————Vessel occlusion ——Propagated clot

Now all that an anticoagulant drug can do 1s to stop the formation of
the propagated clot, or to stop 1t from propagating more if 1t is already
present.  There 15 some evidence that heparin also interferes with the forma
tion of platelet thrombus (Payling Wright, 1941)—e most ymportant property
Dicoumarol apparently does not have this power Neither of them has any
action on clot or thrombus once 1t has been formed—i.e there is no
“duissolving " action Thus the climical basis for the use of these drugs 1s
either —

1 The diagnosis of a state predisposing to thrombosis (in which case
they can be used prophylactically) or

2 In the presence of an early thrombosis, to prevent the formation of
{urther propagated clot.

In order to attain these objectives the dosage and control of admunistration
must be one hundred per cent. effective

Viewed 1 the hght of these cntetia, the Dicoumarol and Tromexan group
of drugs have certain disadvantages  ‘These are as follows —

1 Delayed action

2. Extreme variations in absorption action and excretion rate

3 Most important difficulty of control These drugs have to be pushed
to the stage of almost complete disappearance of prothrombin from the blood
before an adequate effect on the actual whole blood clotiing tume 15 apparent
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This entails very close laboratory control, with estimations of prothrombin
time (a technical process requiring some experience) once or even twice daily
and adjustment of the dose accordingly In the absence of this strict control,
it 1s doubtful if more loosely controlled and probably madequate dosage has
the desired effect. Certainly the long out-patient courses of the drug recom-
mended by some usually have little effect on the clotting process Moreover.
if pushed to excess for any length of time, toxic effects, such as nausea, purpura
and haematurnia, may occur

Recently Wessler (1953) has shown that n 1solated vemn segments of dogs
only very small amounts of prothrombin need be present to produce a fibrin
clot By the same method, he has demonstrated that heparin 1s considerably
superior to Dicoumarol 1n its anticoagulant effect under these conditions He
also points out an important fact—namely, that there may be a profound
dissociation between bleeding and clotting

To sum up, the Dicoumarol group of drugs probably only achieve the
desired effect in near-toxic dosage—which must be closely and expertly
controlled under hospital in-patient supervision

Heparin, on the other hand, has three very considerable advantages
These are

1 Immediate action, within half a mnute of the intravenous injection
of a dose of heparin the clotting time has risen considerably

2 It acts as a direct inhibitor of the clotting mechanism (which is the
desired property)

3 Simple control of dosage (The estimation of the clotting time
accurately enough to control heparin dosage 1s a simple procedure, easily
carried out)

The disadvantage of heparin 1s that with the preparations 1n use at the
present time 1t must be given itravenously, and 1its action wears off n three
to four hours This difficulty can be overcome by the use of Gordh’s needle
(Fig 244) With this needle in a vein of the arm, three-hourly intravenous
injections can be given with ease through the rubber diaphragm over a period
of forty-eight hours. After approximately this period 1t 1s wise to change
the needle to another vein

The intramuscular and subcutaneous routes of injection with the form
of heparin available at present are not practicable for three reasons —

1. They are very painful. ‘
2 Occasionally huge haematomas form (particularly with intramuscular

mjection) sometimes so big as to endanger life and require transfusion
3 The vagaries of absorption by these routes are considerable

The newer preparations of heparin.—It has rccently been possibic to
prepare eatremely concentrated solutions of heparin with the pure dr‘ug Suc}:
preparations (Artz and Pulaski, 1953) will soon be generally available
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dose of 1 ml of a solution containng 200 mg, per ml can be given subcutan-
eously into the entertor surface of the thigh or chest, and will lengthen the
coagulation time adegquately (Le between three and four times the normal)
for a penod of about twelve to twenty hours This will probably be the
preferred method of using hepann in the future

Id’I'HI-: 'thEAIMEN'l OF THROMBOSIS AND EMBOLISM

eas on the treatment of thrombosms and embolism are diverse at
:ﬁcmnt time. This 15 1n part due to the fact that the mm patho]o;y
S ¢ Lmschns b;ﬂnm fully understood, and 1n part to the fact that too much
b ey e placed on the anticoagulant drugs without any clear 1dea
b I ty)f ; ow to use them and what may be expected of them The
ARG catment given below 1s based on what 15 known of the pathology

the disease, as outlined 1n the first part of this chapter
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Prophylactic treatment.—Prevention 1s better than cure, and the following
points are of importance —

1 Gentle handling of the unconscious patient. Particularly avoidance
of trauma when moving the patient and of prolonged pressure to the calves
at operation

2 In the early stages after operation, measures to ensure a fast and
uninterrupted venous return from the legs must be put 1n hand at once. These
are —

(a) The foot of the bed 1s 1aised mine inches so that the feet are just above
the heart level

(b) Deep breathing drill, pre- and post-operative

(c) Early active exercise of the legs in bed 1s started as soon as the paticnt
comes round from the anaesthetic.

(All patients should be trained to do these pre-operatively )

3 EArLY AcTIVITY —This 18 not synonymous with the practice of driving
the patient out of bed on the day after operation, to sit slumped down m a
chair It means that the patient should get out of bed at the earliest possible
moment that he can move actively, walk and exercise his legs  Early activity
out of bed 1s the sequel to the early activity i1 bed that started as soon as the
patient came round from the anaesthetic

4 The traiming of the house surgeons and nursing staff The programme
of prophylaxis outlined above cannot be carried out unless all who handle
the patient are trained and keenly aware of the problems and dangers of
thromboembolism and of the reasons for the prophylactic routine All the
nursing staff should know about the early signs of thrombosis and be alert
for them

Of all the measures mentioned above, that of raising the foot of the
bed until the feet are just above heart level 1s the simplest, and at the same
time the most important (Fig 245) This has been pointed out by Cohen (1952)
and, 1n the experience of the authors, 1s the most effective method of preventing
thrombosis of the leg, and of treating 1t when present The rationale of the
procedure will be found on page 303

The treatment of the established condition.—It will be recalled that the
presence of the disease * thrombosis and embolism ”” may show itself clinically
in one of three ways —

I Asan embolus, fatal or non-fatal (unanticipated)

2 As a pyrexia of unknown origin

3 Asa deep thrombosis of a limb with local signs

As these are the three common clinical presentations it 1s most convenient

to consider the treatment of these three types of case

1 TREATMENT OT A PATIENT WITH A SUDDEN EMBOLUS WITH OR WITHOUT
SIGNS IN THE LEGS —As we have seen. the quickly fatal case 15 usually of
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hus sort and the question of treatment pever anscs However many non-
lfuml cases prmcntqm this way—with a sudden pain in the chest n the post
operative period. More severe cases may show the classical blood-stained
sputum and have signs 1n the chest Iater (usually 1n twenty-four to forty-eight

hours)

Flo. 245
The anti-thrombosis bed.
By a simple handcrank mechanism the patients feet can be
rahied to any destred degree.

The treatment of this condition 13 a matter of wrgency The occurrence
of an embolus means that somewhere in the venous system, there 15 a thrombus
and fresh propagated clot (phlebothrombosis) The immediate treatment 15 —

{a) Institution of hepanin therapy at once—to prevent further propagated
clot from forming,

(b) Raising of the lower hmbs above heart level—to prevent stagnation
of blood in them and the pelvis and to increase the rate of venous flow (i.e
to remove the essential conditions for thrombus formation)
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The legs should be kept raised all the time the patient 1s confined to
bed. and active leg exercises should be mstituted The heparin therapy
need not be continued for more than three or four days, 1its function has
been to prevent the immediate threat of re-formation of further propagated clot
in the distal vemns, and thus further embolism  Within four days any clot
present will have started to organise and become adherent to the vein wall—
provided the factor of venous stagnation has been dealt with by raising the
foot of the bed, and instituting active movements

If there 1s any oedema of the legs when the patient gets up out of bed,
elastic webbing bandages should be applied from the foot to the gromn.
being renewed morning and evening N

2 THE TREATMENT OF THE CASE PRESENTING AS A PYREXIA OF UNKNOWN
ORIGIN —The main difficulty is diagnosis, and treatment 1s often instituted
on suspicton Raising the foot of the bed and giving a short course of
heparin for forty-eight hours should not tax the resources of the patient or the
nursing staff, and may save a life

3 THE TREATMENT OF THE CASE PRESENTING WITH LOCAL SIGNS IN THE
LIMBS —It 1s our belief that cases which present with signs of calf thrombosis
(p 310) should be treated by (a) Elevation of the foot of the bed, (h)
active movements of the leg, calf and foot in bed, and (¢) firm bandaging
from the foot to the gron These measures should be continued until all
swelling has disappeared and the calf tenderness 1s considerably less. or has
disappeared Then the patient 1s allowed up for increasing periods until he
1s fully ambulant Firm webbing elastic support should be continued until
all trace of oedema after an active day’s work has disappeared (This usually
means that the bandages must be worn for a month to two months after the
patient leaves hospital )

Heparin 1s not considered necessary unless embolism is suspected to
have taken place when the patient 1s first seen

WHITE LEG

The treatment of white leg requires care, patience and supervision of the
patient for a long time after leaving hospital We shall deal here with the
symptomatic treatment, and take 1t for granted that a cause for the white leg
(erther local—in the pelvis—or general, e g carcinoma) has been looked for
and dealt with 1f possible .

The only worth-while treatment of a white leg in the carly stages 1s
vest i elevanion This encourages the venous return in the best possible
way, at a time when every venous collateral 1n the hmb is being put to full
use and is expanding to accommodate the venous flow. Lumbar sympathcc-
tomy or injections mto the lumbar sympathetic chain and spinal anacxthc;m
are all contra-indicated as these measures increase the blood flow nto the
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at B time when the venous return 13 serjously embarrassed and they do
lttt:bgood merely disturbing the patient considerably Laikewse, 1f the limb
can be properly elevated there s no necessity for anticoagulants

As soon as pain aod oedema are obviously subsiding, the patient shoutd
be encouraged to exercise the leg, 1n elevation as much s possible  Later
the oedema can be helped by massage.

The other leg should be elevated at the same tme as a prophylactic
against the phiebothrombosts which may be nit.

As soon s the oedema in clevation has subuided (this may take one 1o
three weeks) the patient 1s instructed 1n the use of the firm webbing elastic
bandages, and he 15 allowed up with these (applied from the toes to above the
knee) for increamng penods of activity unhi he 1s folly smbulant.

Ris care does not cease at this point Firm elastic support 1s necessary
for at least six months after the episode, and often for the rest of the
patients lfe  About two years afterwards the effects of canahisavon of
the thrombosed vewns maey start to show themselves. Ths is the siags of
the early postphietste syndrome. If early induration changes are begin-
ning in the gatter area (/e the lower thied of the leg) or if this area shows
early venous congestion ths Is the time to Jook for and tie the incompetent
ankle perforating veins (before ndvanced and irreversble changes have taken
place) Regular supervision and treatment as the need anses will forestall
and often completely prevent many of the disabling post-phiebhine sequelac.

Ths scheme of treatment applies equally to those more severe cases of
decp thrombosis known as * pldegmasia caerulea dolens™  Addiional
measures may occasionally be necessary  In these cases the oedema in spite
of the elevation, may be so great and ebviously causing so much tension
within the tissues snd fascial planes of the leg that it may be demrable 1o
rehieve 1t surgically This rany be done by mther Southeys tubes or by
several 1ncisions over the calf and thigh winch go down to and open the
wnvesting fascla of the muscles of the leg  Amputation of the toes foot and
very occastonally the leg may become necessary

Thrombectomy —Finally 1t mey be mentioned that oceassonally t 15
posuble to operate on patients wath femoroaline thrombosms extract the
clot from the ven and sew the vewn up svecessfully (Mahorner 1954) This
treatment however should not be undertaken except by thoss well versed in
the technrques and complications of vascular surgery

Other methods of trestment.—Routine methods of treatment have been
outhned for both the prevention and treatment of thrombo-emboltm  In
practice certein cases and circumstances arse ; which these methods are
not fully applicable They fall broadly spezhing 1nto three main groups —

é gsa i? whi;h ;uuc;iagulant drugs are contradndicated

ses In which rafsin
sndesiablo e b Wo{w%n%c)lcgs above heart level 1s impossible or
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3. Certain cases of “ recurrent grumbling ” thrombophlebitis with rec
rent major or mnor embolic episodes—often recurring n spite of, or e
whilst on anticoagulant therapy

1 CASES IN WHICH ANTICOAGULANT DRUGS ARE CONTRA-INDICATED
These drugs should not be given post-operatively to any patient who |
a large granulating surface in the process of healing—particularly if th
15 some sepsis added  Operations such as prostatectomy, abdomino-perin
excision of rectum, radical mastectomy, decortication of lung, carry gr
risk 1f put on anticoagulants Severe and sometimes fatal haemorrhage
take place from these granulating surfaces With clean incised wounds a
operations such as gastrectomy, colectomy, hermorrhaphy, there s I
danger in giving anticoagulants after the fourth or fifth day, provided
wounds are clean Anticoagulants are, of course, not advisable when |
mtial 1illness of the patient was a haemorrhage from the gastro-intesti
tract (such as bleeding duodenal or gastric ulcer) Occasionally enthusias
anticoagulant treatment in cases of lung suppuration (broncho-pneumon
abscess, etc ) has resulted in severe haemoptysis and even death

The use of anticoagulants is not free from danger, and the cases
which they are to be used must be chosen with care, and we repeat supervis
carefully

2 CASES IN WHICH RAISING THE LEGS ABOVE HEART LLVEL IS IMPOSSIB
OR UNDESIRABLE —This includes the great group of mitral stenosis, a
other cases of cardiac failure Raising the legs of such patients may cat
such an 1ncrease in venous return that the heart farlure 1s made worse (
the other hand, the position with the legs down and immobile, with veno
congestion, 1s a perfect one for the development of deep thrombosis n t
legs, a complication to which these patients are particularly prone Ti
problem 1s assuming more mmportance since the advent of surgery for mits
stenosis Many of these patients suffer from deep thrombosts with recurre
minor embolic episodes which may cause serious lung damage, and the
control 1s indeed a problem

3 CERTAIN CASES OF ‘ RECURRENT GRUMBLING~ THROMBOPHLLBIT
WITH RECURRENT MAJOR OR MINOR EMBOLIC CPISODES —These are fortunate
rare, and probably arise through nadequate treatment of the first thromb

embolic episode.

For all these cases two further ancillary methods of treatment must |
considered These are :— .

(a) Pressure bandaging of the legs of the bed-ridden patient

(b) Venous higation o

(@) Pressure bandaging of the legs from toes to groin is a good second be
to the method of clevation of the imb  In order to be efiective the bandag
must be of sufficient strength and properly apphed. These bandag
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com the venous system, particularly of the calf and prevent oedema
and r:rt't:l‘;mmon There is evidence that they effectively increase the speed
of venous return from the legs of bed patients (Wilkuns et al 1952 1953)
This form of prophylaxs and treatment is most uscful for the cardiac groups
of patients in which elevation of the legs is out of the questton and 13 well
worth while doing 1n any other type of case in which clevation of the legs
is not possible for any reason

(b) Deep venous ligatlon —This much discussed operation must be
appraised in the light of two mmportant facts These are —

@ In order to be sure of placing a higature above any possible source
of emboli 1n the limbs or pelvis one must tie the vena cava at its ongin on
the fifth lumbar vertebra or both common 1hac veins. Even this somewhat
major operation leaves the possibility of pulmonary emboli from clot in
the right auricle 1n cardiac cases.

(1) A major venous ligation—such as vena caval higation—leaves a
train of disabling sequelae of its own if the patient survives Otdema of
the lower lunbs, which may take up to six months to settle and always requires
the use of firm supporting bandages when the patient becomes ambulant is
the main trouble  Other post-phlebitic sequelae—ulcers, induration and pain
—may follow 1n tume,

In spite of these drawbacks cases occur in which a major venous ligation
appears to be the only way to stop the vicious clrcle of recurrent thrombosis
and recurrent embolism and for this indication (f the other conservative
measures have failed) it should undoubtedly be done. In patients in cardiac
farlure, such a hgature will also have a beneficial effect on the cardiac condi
tion (Cloctens et al 1953) by cutting down the venous return

Ligation of inferior vena cava.—The vena cava is best approached by
an oblique night lateral muscle cutting incision by the extra pentoneal route.
The pentoneum 1s stripped up from the posterior abdominal wall until the
cava iy reached (the ureter adheres to the pentoncum) (Fig. 246)

Bilateral common iliac vein ligation,—This 15 the operation of choice the
only disadvantage bewng that a trans-peritoneal approach is necessary ‘The
common iliac veins lie behind and deep to the common 1liac artenies and are
approached by o lower right or left paramedian incision. The bifurcation
of the common thac arteries 1s easily identified and the vein 15 tied immedi
ately above this point, or it may be sought for in the angle formed by the
internal and external iliac arteries Ligation here cuts off all chance of
emboli from the pelvis and lower limbs just as effectively as caval ligation
The great advantage 15 that the ligature is placed below the large Tholumbar
veins which enter the common iliac vens near their umon to form the vena
cava. These iliolumbar veins form an important collateral for venous
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and no thrombus s felt within 1t, a ligature 18 placed on the femoral vein dista
to the profunda union This will effectively stop embolism from the lower legs,
and has the additional great advantage of leaving little 1n the way of sequelae
{Robinson and Moyer 1954) If the profunda vemn shows evidence of
involverent in thrombosis of course the higature must be placed proximal
to 1t on the common femoral vein This site of higation always causes a
some residual oedema in the hmb however

As Carlott: er al showed even 1n cases of higation of the femoral veins,
a clot occasionally forms in the segment of vein proximal to the higature, and
emboli may occanonally occur from this source. However 1n spite of this
in general 1t has been found that a well placed venous ligature will stop the
recurrent embolic episodes 1n the majornity of cases.

Thus venous higation should not be resorted to unless adequate conserva
tive measures have fajled to control a situation of recurrent thromboms and
embolism. In cardiac patients and those 1n whom there 18 reason to suspect
the pelvic veins ax the source of thrombosis the ligature should be on ejther
the vena cava or better on both common iliac veins  In others, 1f on reason-
able chimeal grounds the source of emboli 15 thought to be the lower Jegs,
bllateral femoral ligation may be done
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CHAPTER XIIL

VENOGRAPHY OF THE LOWER LIMBS AND THE
MEASUREMENT OF VENOUS PRESSURES

ADIOGRAPHS of the veins after injecting radic-opaque substances into
them were first made by Berberich and Hirsch 1n 1923 using strontium
bromide and by McPheeters and Rice 1n 1929 with hipiodol but the

method wes hittle 1f at all used until the advent of the varous 10dide solutions
for intravenous urography In 1930 and 1931 Ratschow and Schwarz reported
successful results with uroselectan and abrodil (Skiodan) as did Sgalitzer and
Kollert in 1931 and Barber 1n 1932—but all these were direct injections into the
superficial veins of the leg  In 1934 Edwards and Bigunia reported the use
of diodone (Diodrast) which 18 sold under varnious proprictary names and
which is the substance now generally used. In the same year Allen and
Barker described venograms made after intra-arterial injection—indirect veno-
graphy a method which has found small favour in the hmbs.,

It was not until 1938 that a method was described by dos Santos (Lisbon)
for outliming the deep veins as well as the superficial by direct venous injec
tion He made the insertions into the superficial veins behind the external
malleolus the films being taken as the radio-opaque matenal ascended 1n the
leg and thigh with an entirely free airculation—ascending venography Since
then the value of a tourmquet above the ankle, to force the radio-opaque
substances into the deep venous system has been shown and numerous full
reports of the technique and results have been published (Dougherty and
Homans, 1940 Bauer 1940 Hellsten 1942) but both the results and
interpretations were vanable (Baver 1941) Moore (1949) described a method
m which the diodone was made to ascend 1n the vein but in which the
venous flow was arrested and in which the results appear to be constant and
predictable

In 1941 Luke gave injections into the femoral vein and as the radio-
opaque matenal descended radiographs of the thigh and leg were obtained,
a method which has since been used by Bauer (1948) to try to decide 1n which
cases he should ligate the popluteal vein—descending yvenography

Interpretation of venograms.—It is easy enough to interpret a venogram
of a perfectly normal leg. But 1n a leg whote venous gystem has been disor
ganised by deep thrombus and subsequent canalisation or by the development
of numerous varcosities the picture obtained may be confusing. A consider
able literature has grown up about the various techniques of venography and

it is now becomine clear what one mught expect from this methed and what
tts indications and limitations are.
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When performing such an examination the operator must have clearly n
s mind what he wants to show Does he particularly want to outline the
femoral and popliteal vemns to see whether they are present, normal, and
valved ? Does he wish to show the presence of incompetent perforating veins
in the lower leg ? Shight differences in techmque are necessary for the two
procedures

Indications for venography.—The research which has been done on
venography has clarified much of the late pathology of deep thrombosis and
varicose veins in general Now that much of this 1s understood, venography
as a practical and helpful method of examination has only a Iimited place

In the practice of the authors 1ts practical application 1s now lIimited to
two groups of cases only (1) cases who have had a previous deep femoral
thrombosis (white leg) who are suffering from gravitational aching pams in
the lower leg, in whom the operation of deep venous ligation 1s contemplated

In such cases an ascending venogram (with the Valsalva manoeuvre) 1s
very useful as 1t will show the presence or absence of a large valveless patho-
logical deep channel

(2) Certamn cases 1n which it 1s wished to demonstrate the presence or
absence of incompetent perforating veins in the lower leg

(3) Cases in which a block of the common ilhiac vemn or vena cava 1s

suspected
ASCENDING VENOGRAPHY

General remarks.—The simplest type of venographic examination 1s the
“ascending ” type in which the contrast material 1s injected nto a small
vein on the dorsum of the foot, or ankle, and “ ascends ” the leg There are
four major points of importance 1n performing these venograms —

1 THE POSITION OF THE PATIENT —The patient must have the legs down.
by at least a five to ten degree tilt If the table 1s quite horizontal and the
patient quite flat, or worse, with the legs very shightly raised, the speed of the
venous return flow from the legs 1s much increased (see p 303) and the contrast
material does not mix adequately with the blood, and does not stay long enough
in the ltmb to give an adequate picture In such circumstances * streamng ™
effects (F1g 251A) are seen n the veins, and a patchy distribution of the dye.
which 1n the past have been interpreted as “thrombi 1n the vein,” or filling
defects With the legs ten degrees down these artefacts seldom occur, and
the mixing with the blood and filling of the veins by the contrast material 1S
much better

2 THE AMOUNT OF CONTRAST MATERIAL —If adequate filling and visual-
sation of the deep veins 1s to be obtamed a relatively large amount of contrast

material must be used One of the authors (F B C) routinely uses 40 -50 ml
of 35 per cent diodone for this purpose, a more concentrated solution than

35 per cent is never necessary
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3 THE USE OF A TOURNIQUET TO OBSTRUCT THE SUPERFICIAL VEINS OF
THE LOWER LEG —In a normal leg, contrast matenal injected mto a superficial
vein of the foot will automatically find 1ts way 1mnto the popliteal and femoral
veins as this 1s the normal route of blood flow However when the venous
system 1s pathological particularly 10 postthrombotic cases with blocked or
recanalised desp veins—a tourniguet s necessary to direct the bulk of the
contrast material into the deep system. The position of the tourmiquet—
which should be a simple piece of rubber tubing—is ymportant Tt must be

&
|

F1a. 247
The position of the patrent for ascending venography (note the * legs down ™
position)

nearly half way up the leg and not too tight. This 1s to allow an adequatc
number of commurucating veins below the tourniquet to function and conduct
th;ccgntmst matenal inwards from the superficial veins If this 15 done, an
njection 1nto any vewn on the dorsum of the foot wall
B e v c will give a good picture of
If numerous large superficial vances are present th
ey should be obliterated
by a crépe bandage otherwise contrast material tends to “ "
them and obscure the picture. ends to “spll over ™ into

4 THE LEG MUST BE ELEVATED AND EXERCISED IMM
EDIATELY AFTER THE
PICTURE —Diodone cven 35 per cent. diodone 15 wnitating and if left n
;:ontacl with the vein wall for long enough may cause thrombosis With the
J}gc ten degrees down and motionless the contrast material tends to remarn in
leg veins for a long time (up to ten minutes 1n some cases) Thus
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immediately after performing the venogram, the legs should be elevated and
exercised vigorously to empty the diodone out of them Neglect of this pre-
caution may occasionally result in quite severe thrombosis of erther deep or
superficial veins

Techniques of ascending venography to show the deep veins (Femoral,
popliteal and deep veins of the leg)

Ascending venography may be done either with a free circulation (Boyd,
1948, Cockett, 1953, Dow, 1951) or with the arterial inflow occluded by a
sphygmomanometer cuff (Moore, 1949)

Many of the patients 1n whom one wishes for information on the deep
veins have a foot which 1s either oedematous or has numerous minute veins
on 1t—and there 1s often real difficulty 1n finding a vern big enough to take
a needle Thus one may have to resort to either of the following procedures
(1) Cutting down over the known position of the lower end of the saphenous
vein (inner part of the dorsal venous arch), exposure of the vein, and cannu-
lating 1t with a needle or piece of polythene tube (Fig 255) This 1s a minor
procedure and necessary if walking venous pressures are to be measured as
part of the procedure, or (2) puncture of the bone The external malleolus
can be punctured by a strong needle which enters the marrow cavity of the
fibula Injection straight into this cavity fills the veiwns of the lower extremity
very well This technique has recently been described by Begg (1954) It
mught appear that there 1s a Iurking danger of bone infection, if there 1s any
skin infection nearby, or if there 1s any break in techmique However, Begg
has reported venograms by this method without any 11l effect

Our experience with intra-osseous venograms has been very encouraging
After a local anaesthetic has been 1njected right up against the periosteum, a
sternal puncture needle can be pushed through the cortex without undue pain
An 1mjection made nto the lower end of the fibula will fill the peroneal,
posterior tibial, popliteal and femoral veins, 1n that order (Fig 248) An injec-
tion made just below the tuberosity of the tibia will fill the femoral vein An
injection made 1nto the great trochanter will fill the external, internal and
common 1iliac veins and outline the lower part of the vena cava (see Fig 36) If
the patient 1s 1n the erect position, dye injected into the greater trochanter will
trickle down a valveless recanalised femoral vein, especially if helped by a
Valsalva manoeuvre (thus performing a descending venogram by this method)

Whichever method of njecting the dye 1s used, the following 1s a rehable
techmque for showing up the deep veins *—

1 The patient lies flat on the table, which is tilted down at an angle of

ten degrees

2. The needle or polythene tube is inserted 1n the chosen vein

3 The light rubber tubing tourniquet 1s applied round the lower half
of the limb (not necessary with the intra-osseous injection)
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Fr. 248
Intra-~omeous vcn:qu thmulé-‘lhe Abula malleolus, A—Normal veins, B—The
beg who bad permanently obliterated deep veing,
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4 Diodone, 40-50 ml of 35 per cent, 1s in
, jected sreadily and '

mnto the vein (taking fifteen to twenty seconds to 1nject the whole) ’ quiekly

5 A plate under the lower leg 1s exposed just before the end of the
mjection

6 This plate 1s rapidly removed, and at the same time a lead screen
covering a second X-ray plate under the thigh and knee 1s removed This
should take six to eight seconds only.

7 Exactly ten seconds after the first plate (the lower one) has been
exposed, the patient does a forcible Valsalva manoeuvre (see below) and the
thigh plate 1s exposed

F1Gc 249
Ascending Venography
A venogram of the deep vein of a young man suffering from
mud superficial vanicose veimns The Valsalva techmique
was used, showing the valves well demonstrated (Compare
this with Figure 38 1n the Anatomy chapter)

Of course, if there are facilities for exposing the whole lower Iimb on
one plate, the rapid change of films and two picture technique 1s unnecessary
Also, 1if the leg 1s bent at the knee and laid on its side on the table, nearly
all of the thigh and about half the leg can be shown on one plate—again
making two pictures unnecessary (Fig 249)

The Valsalva manoeuvre consists of the patient faking a deep breath,
closing the lips firmly, pinching the nose, and then attempting to blow out
hard Its effect 1s as follows. The forced expiration with the glottis closed
causes a rapid rise of venous pressure 1n the big veins of thorax and abdomen.
This increased venous pressure spreads retrogradely down the inferior vena
cava, and sends a reflux of blood down the limb vemns, which causes their
valves to open, and the contrast matenal 1s caught up 1n the valve pockets and
gives an excellent picture of the valves (Figs. 249 and 40) Thus by the efficient
use of this manoeuvre, the presence or absence of valves in the deep venous
channels can be demonstrated—a most important point
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Technique of ascending venography to show the aokle perforating veins,

The satisfactory demonstration of these veins by venography 1s difficult.
Thelr shortness and small size makes them very difficult to pick out on a film
unless one knows exactly where to look for them However the following
technique will often show them satisfactonly

1 A needle or polythene tube 1s mserted
into a vein on the dorsum of the foot, or 1nto
the external malleolus—as already described

2. The patient 1s tilted 1nto the erec? post
tion

3 Diodone 15 20 ml of 35 per cent. 18
injected slowly (taking nearly 2 minute over the
injection 1n contrast to venography for the decp
veins)

4 Xrmy films belind the lower leg are
exposed half a minute after the start of the
mjection and at one minute, immediately after
the injection is finished

The pictures shown i Figure 259 were
obtained by this technique

DESCENDING VENOGRAPHY

Descending venography means that the con-
trast material is injected 1nto the femoral vein at
the gromn with the patient erect, and allowed to
descend the vein  The method was used by Luke
(1953) Bauer (1940) Moore (1949) and others to
try and show whether valves were present or
absent 1n the femoral and popliteal vens This
was at one time considered to be of some import
ance mn the actiology of ulceration and induration Fig. 250
of the lower leg and so a good deal of work has Normal deep vens of leg, on
been done by this method tscending venography

Descending venography may be done by a percutaneous puncture (Luke,
1953 Dow 1951) of the femoral vein with the patient lying ol: a tilung X-ray
table which 15 angled wath the feet down at forty-five degrees (1) The nite for
puncture 1s marked at a point immediately medial to the spot where the femoral
artery pulsations are felt in the grom  (2) After infiltration of the skin the
needle is entered until venous blood 15 withdrawn easily (3) The femoral
vein is then occluded abose the site of needle puncture by thumb pressure
ngainst the ramus of the pubis, and 20 ml of 35 per cent. diodone 1s run

gently into the vein (taking about ten seconds) (4) A film beh d th
1s exposed immediately the injection 1 finished. " ind the fhigh
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This same investigation can also be done during the operation of high
saphenous ligation, using the proximal divided end of the long saphenous vern
as the pomnt of entry for the dye, or by an intra-osseous mjection into the
greater trochanter of the femur

A B

F16 251

These venograms are of the same leg—that of a young man with mild uncompl-

cated superficial varicose veins
A Ascending venogram Patient flat no Valsalva No valves are seen and there
15 streaming of the dye in the upper third of the femoral vein B Descending
venogram—same patient Twenty ml of 50 per cent diodone were njected nto
the stump of the great saphenous vein at operation (Paticnt tilted feet down,
femoral vein occluded above the mjection) Note —1 valves now shown 2 dye
streamung down the vein past the valve cusps which are not quite shut at the time
of making this exposure C Another descending venogram (same leg) made five
munutes after B, but with slower injection and later exposurc  Note that in both
B and C much dye has reached the popliteal fossa, yet there are normal valves
in a normal deep vein

The interpretation of descending venograms.—Much confusion followed
the publication of various reports on retrograde or descending venography
in which the contrast medium was shown going down as far as the papliteal
vein, or even farther, past apparently normal valves It was thought that by
this technique one could distinguish “ competent ” from ** incompetent " valves
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(Bauer 1948  Lockhart Mummery and Hillyer Smitham 1951 Boyce,
Detar and Vest, 1953) Further expenience with this method and with the
study of the movement of the valves under the fluoroscopy screen dunng the
Valsalva manoeuvre (Gryspeerdt and Cockett, 1953 Dow 1933) has proved
this view to be wrong. The fact is that the dye can be demonstrated to flow
down normal velns past normal valves in normal legs  Thus 1s shown con
clusively in the three pictures constituting Figure
251 The degree of retrograde flow 1n normal veins
in the erect position depends partly on the specific
gravity of the contrast material (diodone 15 heavier
than blood) but mostly on the speed and force of
the retrograde njectton and the exact timung of
the film A forceful retrograde injection into the
femoral vein will immediately open up the valve
leaflets fully so that httle or no contrast material
descends into the leg A very slow injection of dye
on the other hand will trickle down past normal
valves to the lower leg

Thus if valves can be demonstrated as present
m any deep vemns that vewn and the valves are
nommal A vemn can only be definitely labelled
abnormal recanalised or valveless if by a tech
nigie which ordinanly alwms shows the vahes
(le either descending venography or ascending
venography with the Valsalva techmque) they are
shown to be completely absent. Some examples of
abnormal deep veins are seen 1n Figures 253 and
254 So when interpreting the pictures obtained
by descending, or Valsalva ascending venography
there are really only three possible interpretations.
These are —

1 Valves present=decp veins normal

2. Valves absent and contour of veins irregu-

Fra. 252

lar or multiple =recanalised thrombosis, A forther example
3 Decp vein absent and replaced by mass of " d""mm‘m o7 accen
collaterals. o umfby

As a very rare possible fourth mterpretation we may ment,
congenital absence of valves in the femoral and popmm]y\mns_ l;;;h;@x of
should be made with caution as 1t 1s rare and the smal) ver ,":gmms
of the main veins—are always well valved even in these cases, utanes
Descending venography 15 much more trying for the
ascending method and as all the desired information “bou;p;;:mx than the
absence of valves can be obtained by the use of the Valsalya mpu";:lﬂvcc 01:
e )
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Fic 253

The ascending venogram (Valsalva techmque) of a
woman, aged 48, who had had a white leg fourteen
years previously, and who presented with post-
thrombotic induration and ulceration of the lower
lez  Note the abnormal appearance of the dcep
veins—no valves arc seen The femoral vein was
tred 1n Hunter's canal A cross section of 1t shows
multiple channel canalisation of an old thrombosis
Note that the channels appear as mere shts 1n the
section, but m hfe these are large, thin-walled
venous spaces
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ascending venography this technique has Jargely replaced the others at St.

Thomas s Hospital

Complications of venography —Venography 1f carned out 1n the proper

manner and with the precautions men
tioned above, 15 practically free of any
complications

The most important complication 15
sensitivity or anaphylaxis to the contrast
medium  With the modern preparations
(diodone, pyelosih) such reactions are rare
With the older preparations reactions to
the munute amount of free 1odine they con
tawned were not uncommon However 1t
should be = rule that any patient who 18 to
have a venogram (or arteniogram) should
have a sensitivity test of the contrast me
dium before the actual event This can be
made either by instilling two drops 1nto the
conjunctiva the day before the injection
or by injecting intravenously a small pilot
dose of 4 ml of the diodone about five to
ten minutes before the actual procedure.
A reaction may take the form of a feeling
of nausea and coldness with rapidly
spreading oedema of face and arms (with
possibly oedema of the glottss threatemng
the arrway) to a mild urticanial rash  In
any case adrenaline (1/1000) should be at
hand always as these cases respond to a
subcutancous or ntramuscular injection of
a 5 10 mmms (¢ 1/3 ml) of 1/1000
adrenahine if given early and promptly

The complication of thrombosis and
how to avoid it by immediate exercise after
wards has already been mentioned

Most patients get a flushed face a
shight sensation of nausea, and palpitations

FIc 254
Ascendmg  venogram,
nique, of a young man of 28 who had

Valnlva tech

8 chrome ulcer of the skin for ux
yeaarx. Note the Irregular—* moth-
eaten "—appearance of the femonal
veln, without any normal valve cusps.
A piece of this vein taken for section
at operation showed it to be an old
%mmgmh. "l.?hbl is h:n cxample of

ve destruction, leaving a large single

clannel

after the njection of diodone but these pass off rapidly and can scarcely

be classified as complications.

Complications associated with the vein puncture hacmatoma and scpsis
(tn the case of cut-down wounds) should be rare 1if particular care 18 taken
with the technique and to pressure-bandage the feet after the examination

339
EN



THE PATHOLOGY AND SURGELRY OF VLINS OF THT LOWER LIMB

The maximom dose of diodene.—Up to 80 ml
. of 35 per cent diod
can safely be used at any one mnjection Diodone 1n the n?orc concentra?gg

forms (50 per cent and 80 per cent) 1s irritating and
venograms g and should not be used for

53 4.3,

LA O R

Fic 255
Photograph and ¢ -
planatory diagram
of the apparatus
for venous pressure

mcasurcments

THE MEASUREMENT OF THE VENOUS PRESSURES IN THE
SUPERFICIAL VEINS OF THE LEG AND FOOT
Measurements of the behaviour of the venous pressure n the superficial
vems of the leg and foot at rest. and while walking or excrcising, were d real
advance 1n the understanding of the physiology of venous return from these
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superficial fissues and 1n the basic pathology of venous ulcers These venous
pressure measurements are reported in Chapter XIV

A bnef description of a simple techmque for measuring these venous
pressures is mven here. This method was descnibed by Walker and Longland
(1950) and st can easly be combined with 2 venographic examination in the
same leg. The apparatus 18 shown 1n Figure 255

A polythene tube 15 1nserted into a small vein on the dorsum of the foot
by a cut-down under local analgesta It 13 then connected with the reservowr
of hepanimsed or oitrated saline as shown, This 1s really a positive pressure
intravenous drip in which the positive pressure can be regulated by the
converted sphygmomanometer

With the patient standing, the pressure in the reservorr 1s slowly lowered
untit blood just appears from the vein and proceeds along the polythene tube,
The resting venous pressure 1s taken s the pressure at which a further advance
of the blood meniscus along the tube is just retarded In the standing patient
this pressure 13 between 80 90 mm Hg. according to the height of the
individual

The person 1s then instructed to mark tume smartly but without Lfting
the feet too far off the ground (and thereby dislocating the tube 1n the ven)
and the same procedure of adjusting the pressure to keep the blood steady n
the polythene tube 15 repeated while the patient 1s so0 moving. This 15 the
“ exercISIng venous pressure.

Venous pressures obtained in this way are probably not accurate to within
mare than 5 10 mm Hg. but this degree 13 sufficient for investigating the
somewhat gross changes that occur 1n venous pressure A full discussion of
the changes recorded in venous pressure m normal and pathologcal legs wall
be found 1n Chapter X1V

Agaun 1t 15 emphasised that this investigation has been mainly a research
procedure and has been of supreme impartance 1 fllumynating this field 1t
has oot a great deal of use 1n routine clinical practice.
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CHAPTER XIV

THE PATHOLOGICAL PHYSIOLOGY OF VENOUS ULCERS
AND THE POST THROMBOTIC SYNDROME OF THE LEG

OR_ some tume the leszons of the lower leg with which this chapter deals
have been known as varicose uicers This name has been responsible for
manv of the misconceptions 1 the pathology and treatment. For the

fact 15 that although many patents with ulcers of the leg have varcose and
incompetent superfical veins of the leg and thigh these are often not the
man factor mn the causation of ulcers. Within the 1ast forty years it has
become firmly established that the ulcer syndrome is more commonly due to
post thrombotic discase of the deep vemns and that vancose superficial veins
do not necessanily play the major role,

The Mistory of the growth of knowledge about these ulcers and their
relation to disorders of the venous system was dealt with admirably by Anning
(1952) and the following short summary is taken from this source

Hippocrates first noticed the assoctation of varicose veins with leg
ulcers (Fippocrates)  However not untll Harvey s discovery of the valves
and the part they play in the circulntion did further progress occur  Wiseman
(1676) wnting about venous thrombosis dilatation of veins, and the results
of these condstions on the valves scems to have been the first to consider
that these ulcers mught be due to & circulatory defect. As a result of the
writings of many distinguished men of the late eighteenth and early teenth
century (Home, 1801 Hodpson 1815 Brodie, 1846 Chapman 1853 Astley
Cooper 1837 Hunt 1859 Hilton 186! and Cntchett 1848} the emphasis
was placed on the vancose veins and the term vancose ulcer was adopted

However 1n 1867 an outstanding investigation on the actiology of ulcers
of the leg was published by Gay (1867-68) tsee p 16) Thus work was the first
parnstaking sclentific investigation of this condition 1n England. He poimnted
out, as did Nunn (1852) that severe long-standing varicosity may exist without
ulceration—and that it 1s 1n fact the rule rather than the exception—a most
mmportant abservation neglected until comparatively recent vears (Lockhart
Mummery and Smitham 1951) He noted that with ulcers there were other
scrious fesions of the deep veins and he wrote “ Ulceration is not a direct
consequence of vancosity but of other conditions of the venous system of
which vanicosity 15 not infrequently a complicaton™ A most penetrating
observation. He descrnibed the pathological condition of the deep veins in
the post thrombotic leg. and he gave sn accurate anatomical description of
the anlle perforating veins. The term 1 enous ulcer was first miroduced by him
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Since the time of Gay little advance was made until Homans (1917)
presented his study of the pathology of thrombosis of the deep veins of the
leg and showed that re-canalisation with destruction of valves was probably
very common after deep thrombosis, and that ulcers of the leg followed and
were closely related to this deep venous pathology.

Fi1c 256
John Homans, born 2nd September, 1877,
died 7th June, 1954, Professor of Surgery,
Harvard Medical School

The 1ntroduction of venography by Dos Santos (1938), and the study of
venous pressures 1n the vens of the leg and foot at rest and exercise, have added
a great deal to our knowledge of the normal physiology of venous return from
the leg, and the effects of thrombotic disease on this  Finally, a re-study of
the venous anatomy of the leg. in conjunction with the foregomng. has made
1t possible to build up a clear picture of the pathology of venous ulcers and

the post-thrombotic syndrome
Clinical evidence of the association of past deep thrombosis of the leg
veins with ulcers and induration.—During the last ten years. analyses of the

number of patients attending vascular clinics for ulcer of the leg, and the
proportion @iving a history of previous deep thrombosis, have appedred
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These figures have all demonstrated the tmportance of the previous history
of thrombosis 10 the ulcer syndrome  They are given n the table below —

Percentage grvmmg a |
Author No of eases of wlcer defimite hatory of
previous thrombons

Bauer 1552 k! ] 87 per cent,
rper 1947 432 40 per cent.
Nilzen, 1945 41 10 56 per cent
Aumniog, 1952 s 80 per cent.
Dodd, 1954 ¥3) 30 per eent.

The extreme vanability of these figures must be expected, for there are
two vanble factors i compiling such series — 1 The cnteria as to what
consututes & history of deep thrombosis may vary widely among even well
quahified observers and also among the patients themselves. 2. The type of
chme from which these statistics are compiled. Thus Anmings very lugh
figure comes from a skin clinic and cases with obvious varicose veins may not
have been referred to 1t

However from these figures 1t would appear that in approximately forty
to fifty per cent. {at least) of the patients complamning of ulcerated leg, a
previous history of deep vein thrombosis can be obtained.

Another and more fruntful line of chinical research was pursued by Bauer
(1942) and Hojensgard (1952) These authors followed up over a number
of years a group of patients known to have had deep thrombosis in the past

fr%rln therr hospital records Bauers findings are given in the following
table —

Neo of years gfter Percentage of casrs Percentage of cazes
with induration of 7
thrombosis the lower leg with actunl nlcers
5 45 per cent. 2 per cent
10 T2 pet cent. $2 per cent.
Tater 91 per cent 9 per cent,

Hojensgard (1952) published the resuits of a follow-up study of ewghty
nine unselected extremities from fifty seven patients m which deep thrombosis
had occurred from six to thirty-one years previously  No fewer than eighty
mne per cent. of these legs had developed senous sequelae  Enghty-seven
per cent. had heaviness and fatigue seventy-eight per cent. had chrome
oedema twenty seven per cent. had present or past ulcer and fortyfive per
cent. had to wear a supporting bandage all the time

These figures are impressive showmng that within five years of
octurrence of decp thrombosms of the leg, about half the patients have
developed ndurative lesions 1n the gaiter area with or without actual ulcera
Uon  As time goes on this proportion gets higher These figures also call
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attention to the time factor, which was also stressed by Homans  Between
two and five years after a deep thiombosis 1s the peak time for the appearance
of ulcer and induration In a series of twenty patients with a definite previous
history of post-partum white leg studied at St Thomas’s Hospital (Cockett.
1953), ten (fifty per cent) first noticed the ankle lesions two to two-and-a-haif
years after the deep thrombosis

Thus, from these clinical studies. there is indisputable evidence of the
great mmportance of previous deep thrombosis 1n the ulcer and induration
syndrome of the lower leg

The relation of ulcers to varicese veins.—In the St Thomas’s Hospital
ulcer clinic, the problem was attacked in a shightly different way Here the
uncomplicated varicose veins, and the ulcers of the leg were seen on different
days, and the contrast between those patients with gross varicose veins and
no ulcer (seen 1n the vein clinic) and those with ulcer but mmmimal or absent
varicose veins (seen 1n the ulcer clinic) was noticeable During the ycar
1952, 740 new cases of varicose veins without ulcer were seen i the varicosc
vemn clinie, and ninety-six new cases of ulcer of the leg (of which eighty-three
were venous ulcers) were seen 1n the ulcer clinic

A statistical survey of the ulcers of venous origin over the years 1951
and 1952 was made from the point of view of whether a previous history of
thrombosis was present, and whether 1ncompetent varicose veins were present
In order to eliminate the inconsistencies of the statistical surveys mentioned
above, very strict criteria of previous thrombosis were mamntamned The
patients were found to fall into three fairly well defined groups —

1951 1952 Total
Group 1
Ulcers with obvious incompetence of
superficial veins No defintte his-
tory of thrombosis 53 44 97 =53 per cent
Group 2
Ulcers with a definite prcccgmg his-
1 of femoral thrombosis or
\Sﬁc leg 27 1 38 =22 percent
Group 3
Ulcers with no demonstrable incom-
petence of superficial veins and nof
?:I’I)nr:goswprcccdmg history o - l 20 " —26 per cent |
182 I

The criteria for this grouping 1s illustrated 1n Figure 257 and was @8
follows —
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Grour 1. These patients had a palpable cough mmpulse 1n the great
saphenous system, which was usually dilated, with varices below the knee
A few had incompetence of the small saphenous system only.

Grour 2 These were patients who gave a defimite history of previous
white leg or femoral thrombosis, with swelling of the whole leg from ankle
to groin—usually entailing a stay in the hospital of three to five weeks. Such
an occurrence 1s not easily forgotten by the patients and so the lustory s
definite and relhiable

GrouP 3 These patients had no incompetent veins judged by Group |
criterta Some of them had small superficial varices m the lower third of
the leg, but they did not appear to be connected to an incompetent great or
small saphenous system They did not give a history of deep thrombosis as
judged by Group 2 criterta However, some of them had a suggestive history
of calf thrombosis (an episode of tenderness of the calf and transient swelling
of the ankle) , many denied any such history

This group of ulcers (Group 3) has been the cause of much confusion,
and 1t will be seen that they accounted for twenty-six per cent of the whole
series

Less than one-fifth of the patients 1n Group 2 had incompetent superficial
veins Usually no varicose veins were to be seen on the surface of the leg
at all A few of the patients in Group 1 also gave a suggestive history of
minor calf thrombosis

Thus in this series a little less than forty-eight per cent of the ulcers scen
had no imcompetent supei ficial varicose veins of the great or small saphenots
system

In addition to the above a group of eleven cases whose ulcer had recurred
after an apparently adequate high saphenous ligation operation were scen
during 1952

The state of the main deep veins in Groups 1, 2 and 3 as shown by veno-
graphy.—The condition of the large deep veins in these groups was then
determined by the Valsalva techmque of ascending venography (Gryspeerdt
and Cockett, 1953) This was of great interest, as 1t has been claimed that
recanahsation and destruction of valves mn the main poplteal and femoral
vemns 1s the main factor 1n the actiology of ulceration of the leg (Bauer, 1942)

The findings 1n these cases were that in Group 2 the majority of cascs
had complete recanahsation and destruction of valves n the whole pophtcal
and femoral systems In groups 1 and 3. however, {patients who had exactly
similar ulcers) the valves 1n the popliteal and femoral vemns were present and
normal These findings tend to show that valve destruction i the large vemns
(popliteal and femoral) has very hitle 1o do, per se, with development of
mduration and ulceration wn the lower leg  We propose (o show {l:fzr these
lesions are due to a local valve destruction in the ankle perforanng veins
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The venographic findings 1n a group of thirty-three patients who gave a
clear lustory of having had a white leg or femoral thrombosis previously were
of interest.  In twenty nine of these cases, complete recanalisation of the deep

venous system from ankle to groin was demonstrated conclusively

In nine

of them this was further demonstrated by biopsy of the deep vein obtaied

dunng the operation of femoral or popliteal
ligation. Thus there was clear evidence of
complete recanalisation 1n eighty-seven per
cent. of the cases.

In two patients we were able to demon-
strate complete recanalisation twenty and
twenty-four months respectively after the
occurrence of a white leg

Complete recanalisation is not an imar
able occurrence, however  We have found a
fibrous cord at operation occupying the situa
tion of the femoral vein 1n three patients who
had previously had a femoral thrombosis

Thus 1t would appear that effective re
canalisation of a thrombosed deep venous
system occurs tn the vast majonity of cases and
takes between one and two years.

The situation of verous ulcers.—Homans
(1938) wnting on post-phlebitic ulcers, noted
that there was Little specific about them and
that they tended to occupy the same part of the
leg as the so-called varicose ulcers Looking
agamn at Figure 257 1t 1s stnking that the
$ituation occupted by and the appearance of
all these ulcers of apparently different venous
pathology 1s the same. Hanschell (1949)
stated *The great majority of patients with
varicose veins, at all ages have and have had
no leg ulcers while the great majonty of
patlents with leg ulcers, at all ages have and
have had no vancose veins  yet 1 its climeal
features, under all conditions, there 1s no
discernible difference between ulcer with and
ulcer waithout vancose veins.”

Turning back to the section on anatom
it will be appreciated that the lower leg and
ankle the gaiter area is the area which is
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F1a. 258
Eighteen months previous to this
fcture this patfent had a pormal
At ths time he was admitted
to hospital with a saphenous
thrombophlebltis. This is the only
case we have seen in which this
thrombus spread to the deep vein,
ng rse to pulmonary emboli
s common femoral vein was
ligated. Following this he devel
oped & retrograde dcr‘:n thrombosts
(proved vn:oﬁnphlnl y). After the
swelling had  subaided, at his
follow-up wisits, the dual ap-
of the “ankle flare ™ of
dilated veins and pigmentation n
the arex wag scen o a) r
One year after the deep throm

an enlarged upper intermal ankle
r:;fornllng vein could be felt. He
been on continuous treatment
with a webbing
bandage which has prevented him
from developing an ulcer so far
If ulceration threatens he will have

this perforating veln lgated.
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pump mechamsm 1s impaired and this 1s shown by the fact that the fall of
venous pressure 1n the subcutaneous veins on exercise 1s less than normal, or
does not fall at all (Fig. 1)

Several fairly extensive studies of these venous pressure changes have
been made, notably by Smurk (1936), Pollack and Wood (1949), Polluck,
Taylor, Myers and Wood (1949), Walker and Longland (1950), DeCamp.
Ward and Ochsner (1951), Warren, White and Belcher (1949), and Hojensgard
and Sturup (1949 and 1952). The basic behaviour of the venous pressure in
the superficial veins of the leg in cases of pure incompetence of superficial
veins, in post-phlebitic legs, and in the normal have been established by thesc
authors

There have been several differences in technique used by them Pollack
and Wood used the saphenous vein 1itself in front of the internal matlcolus.
Warren, White and Belcher used “ a branch of the saphenous vein 1n the calf "
(their 1llustration shows one high up the calf being used), DeCamp. Ward
and Ochsner used a vein of “ foot or lower leg ", Walker and Longland used
a vein of the dorsum of the foot These facts are mentioned because the
particular vein chosen for the pressure recording may have a bearing on the
result Warren, White and Belcher particularly mention this point, and even
show different exercise falls of venous pressure in different veins from the
same himb

However, there has been basic agreement on the following facts —

(1) In normal legs, with the patient erect, the venous pressurc in the
subcutaneous veins of foot and ankle falls rapidly on exercise to between 0 and
30 mm Hg, and then rises slowly (31 seconds according to Pollack and Wood)
on cessation of exercise to its previous height of 90 mm Hg

(2) In patients with primary mcompetent superficial varicose vemns. the
pressure falls to a value of 45-60 mm Hg, nising rapidly (within three
seconds) to the mnitial figure of 90 mm Hg on cessation of exercise

(3) In postphlebitic cases there appears to be some variation. Most
authors find that there 1s either no fall of pressure on exercise. or a shght
fall—to a value of 75 or 80 mm Hg with an immediate return to the pre-
exercise level on cessation of exercise DeCamp ef al actually recorded o
slight rise in pressure on exercise 1n four cascs

—— U ;
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sustained local venous hypertension can tn fact cause ulceration
onclusively 1n Figure 261 The patient shown here had a traumatic
ous fistula between a branch of the subclavian artery and vein 1n
lavicular fossa This had led to widespread local venous dilatation
<nsion 1n the subcutaneous tissues of the shoulder Eventually a

F1a. 261
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pressure on contraction of rectus femoris was 18 mm. Hg 1n the lower third
of the soleus the rise of pressure on contraction was 90 mm Hg . and the
contraction pressure fell gradually to between 30 and 40 mm He. as the
needle was put in higher and higher 1n the calf Thus there 15 um‘:'qun'ocal
evidence from this work that on contraction of the calf there is a considcrable
rise of pressure within it, particularly in the lower third.

A

Normal Early effect Late effcet

Fi1c 260
Diagram to illustrate the effects of destruction of the valve in
the ankle perforating veins Via these short wide vemns if
their valve was rendered incompetent, the great rise of pressure
in the deep veins of the leg on every calf contraction could be
transmitted straight out to the delicate venous mesh with which
they arc connected The result of this would be a gradual
dilatation of all the small venules 1n this area a condition which
1s seen frequently as a pre-ulcer phenomenon and occurs under
cvery cstablished venous ulcer

Turming now to Figure 260, it will be seen that the effect of incompetence
or destruction of the valves in one or more of the duect ankle perforating
vemns will be to transmut the high exercise venous pressure withm the lower
third of the calf during contraction of the soleus, directly 1o the mesh of fine
subcutaneous venules wn the gaiter area This will lead to their gradual
dilatation (Fig 259¢) including the small subcunicular venules (I'igs., 267 lmfl
268) This localised increase of superficial venous pressure on exercise IS
“ drammed awav " 1o some extent mnto the deep veins of the foor via the ™ ankle
flare " (Figs 258 and 277) Morcover, tlus localised high venous pressitre fl!ll[
dilatation i1s occurring over an area of remarkably shght arterial supplv. ‘I he
effect on the subcutancous tissues and skin of the area s to impair their nudrinion
very considerably, with the production of local swelling and tissue necross.
This 1 the essennal and basic pathology of venous ulcers and induranon of
the ankle The process is slowly progressive over the years, andd .rlu' e,
situation, and severity of the lesions i the gaiter arca vary according to th
chronological siage of the venous didaratnion as well as 10 a number of otier

factors.
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That sustained local venous hypertenston can 1n fact cause ulceration
1s shown conclusively 1n Figure 261 The patient shown here had a traumatic
arterio-venous fistula between a branch of the subclavian artery and vemn n
the supraclavicular fossa This had led to widespread local venous diatation
and hypertension 1n the subcutaneous tissues of the shoulder Eventually a

FIq. 261

A “vepous nleer ™ of the shoulder This patient had
a traumatic arcrio-venous fistala between a bran

of the mibclavian artery and vewn in tho left supra
clavicular region. His arm had been [ost at the
time of the orgloal inju He sought further treat
ment becaute of the development of a large thallow
surface ulcer of the shoulder This looked Just like
a venous ukeer and responded to pressure i

In exactly the same way as venous ulcers of the leg do

large chromic venous ulcer appeared over the shoulder which persisted until

the fistula was closed (See also Chapter XV on ulcers of the leg duc to
congemtal arterio-venous fistulac.)

Now from Figure 262 1t will be seen that there is a diect connection
ween the great saphenous vemn and the fine venous arches connecting the

355



THI PATHOLOGY AND SURGERY OF VEINS O THI LOWIR LiMp
internal ankle perforating veins by means of the posterior arch vemn
.(Lconardo‘s vein) arising from the great saphenous vein at hnee level.  Thus
in great saphenous incompetence the high venous pressure transmitied down
this vein may eventually reach the ankle perforator
area  But if the ankle perforators arc compelent,
this high venous pressure will be * suched off »
mto the deep veins of the muscle pump  Varicose
veins of the great saphenous system must therefore
be of considerablc size, before they exert an appre-
ciable effect on the venous mesh in the gaiter arc:
However, 1f there should be an mcompetent ankle
perforator and incompetence of the great saphen-
ous vemn, the addition of these two sources of
increased venous pressure takes place in the gaiter
arca with progressive local effect.  Tlns 1s the usual
pathology of “ varicose ulcer ” (see p 347) Exactly
the same remarks hold true for incompetence of the
small saphenous vein and incompetence of the
lateral ankle perforating veins, eacept that in this
casc the maximum cffect tends to be on the outer
side of the anklc (Fig 263).

One further point 1s of mportance The direct

Fic 262

Diagram of mun perforat-

ing veins of the lep. The
fipures refer to the three
groups of branches which
usttally arise at knee level
{sce Anatomy chapler) The
vein marked 3 1s the large
consiant posterior ankle vein
which descends to anasto-
mosc with the ankle perfor-

ankle perforating veins are quite large veins, When
they become incompetent and dilate thewr size
constderably 1ncrcased. It 15 not uncommon fo
find a dilated ankle perforator half a centimetre in
diameter n the vicinity of a venous ulcer  This
factor of relative size 1s very important, as the degree

ators to which venous pressure effects can be transmatted

without * damping ” creases very rapidly with vessel size A short wide
vessel such as these incompetent ankle perforators become is wdeal for trans
mitling venous pressure variations

How the valyves in the ankle perforating veins are destroyed.-- It 1 our
cvperience that by far the commonest way in which the valves of the pcrfn.m‘
ting vemns are destroved 1s by thrombosis  Onc of the commonest varietics
of thromboss, as we have seen (Chap. X1 s calf thromboss This starts
in the large venous sinuses 1 soleus and then spreads via the numerous scins
drammy soleus mto the posterior tibial venae comutes and thence upwards
for a ereater or shorter distance  Now reference to Fagure 45 and Fipure -6
w the anatomy chapter will show that if clot spreads down the Jower twa
vemns draining solens 1t has a direct path of spread outwards slong the uppaet
and muddle ankle perforating sems  This has been seen to occur at prt-
mortem dissection several umes by us There s abo chimeal evidence for
s Inan early case of calf thrombosis the sien of wendorness in the Jowes
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clf may be elicited it the fingers are then moved gently up and down the
line of emergence of the ankle perforators often the site of etther the upper
perforator of the muddle one will be found to be exquunitely tender This
carly sign of calf thrombosis has also been commented upon by Cohen (1952)
Dunng the subsequent months this clot recanalises Then not only 15 the
segment of deep vein formerly occupsed by this clot rendered valveless and
ncompetent, but the perforating vein also 1t takes between ope and two
years for effective recanahisation of deep veins to take place. Thus the Jessons
only begin to appear one to two years after the onginal episode of thrombosis

Not only the upper two inner ankle perforating veins but also the external
ankle perforating vemns may be rendered incompetent 1n this way

An analysts of which of the ankle perforators are most frequently found
incompetent at operstion.—At operation 1t 1s possible to tell whether the
valve n a perforating vein 15 competent or not by a simple and defimte test
which was first descnibed by Turner Warwick (1931) When & normal perforat
Ing vesn 15 cut across at operation the end which 1s left disappeanng through
the bole 1n the deep fascia to connect with the deep vein does not bleed. This
13 because 1ts valve at the junction with the deep vein 1s held shut by the
venous pressure in the deep vein  This can be shown if a probe 1s gently
userted down the Jumen of the perforator and the valve held aside. Bleeding
immediately occurs  Now if an mncompetent perforating vemn is cut across,
the result 18 very different—profuse steady bleeding occurs outwards from
the deep vern. Moreover 1f the calf is suddenly squeczed opposite the incom-
petent perforator a jet of blood is ejected from it with surpnsing foree. This
15 a practical demonstration of what happens in normal circumstances when
the calf pump 15 put into action  This test 13 known as the “ bleedback  or
Turner Warwick s test.

During 1952 and 1953 ankle perforator exploration was done on 135
limbs with early and late ndurative lesions and ulcers of the ankle (at St
Thomas s Hospital) This group of cases did nor have incompetent super
ficwa] vewns of the great saphenous system  Incompetent ankle perforating
veins were found proved mcompetent by Turner Warwick s test and ted
m mnety-s1x of these cases  The veins found incompetent i this senes are
thown 1n the following table —

Ninetysix patients

Upper snternal ankle perforator mcompetent only 24
Middle internal ankle perforator incompetent only 55
Both internal ankle perforators incompetent 4
Lower internal ankle perforators mncompetent 0
Lateral ankle perforator sncompetent only 12

Anomalous onigin of smal! saphenous perforating low
down in calf 1
96

357



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWELR LIMDB

tnternal ankle perforating veins by means of the posterior arch vemn
(Leonardo’s vein) arising from the great saphenous vein at knee level Thus
in great saphenous mcompetence the high venous pressure transmitted down
this vein may eventually reach the ankle perforator
area  But if the ankle perforators are competent,
this high venous pressure will be “suched off ”
into the deep veins of the muscle pump  Varicose
veins of the great saphenous system must therefore
be of considerable size, before they exert an appre-
ciable effect on the venous mesh in the gaiter area
However, 1f there should be an incompetent ankle
perforator and incompetence of the great saphen-
ous vemn, the addition of these two sources of
increased venous pressure takes place n the gaiter
area with progressive local effect This 1s the usual
pathology of “ varicose ulcer > (see p 347) Exactly
the same remarks hold true for incompetence of the
small saphenous vemn and incompetence of the
lateral ankle perforating veins, except that in this
case the maximum effect tends to be on the outer
FIG 262 side of the ankle (Fig 263)
Diagram of main perforat- One further point 1s of importance The direct
’ﬁ"ﬁ"gsc’"rscfgrf the leg The ankle perforating veins are quite large vemns  When
groups of branches which they become mncompetent and dilate their size 15
(oe. j,{,,;}g;fy acth;‘p“tf;) level considerably increased It 1s not uncommon 10
vein marked 3 s the large find a dilated ankle perforator half a centimetre in
consiant posterio r,ﬁ"‘}fﬁﬁéﬁ diameter 1n the vicmty of a venous ulcer This
mose with the ankle perfor- factor of relative size 1s very important, as the degrec
ators to which venous pressure effects can be transmitted

without “damping > increases very rapidly with vessel size A short widc
vessel such as these incompetent ankle perforators become 1s 1deal for trans-
mitting venous pressure variations

How the valves in the ankle perforating veins are destroyed.—It 15 our
experience that by far the commonest way 1n which the valves of the perfora-
ting vems are destroyed 1s by thrombosis One of the commonest varictics
of thrombosis. as we have secn (Chap XII) 1s calf thrombosis This starts
in the large venous sinuses 1 soleus and then spreads via the numcrous v'cu;%
draining soleus nto the posterior tibial venac comites and thence udef;g
for a greater or shorter distance Now reference to Figure 45 and Flgmcl o
in the anatomy chapter will show that if clot sprcads down the lower \\‘
veins draining soleus 1t has a direct path of spread outwards along the upper
and muddle ankle perforating veins  This has been seen to oceur at P‘}“‘;
mortem dissection several times by us  There s also climeal t:wdcnclcwcc)r
this  In an carly case of calf thrombosis the sign of tenderness in the o
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calf may be elicsted 1f the fingers are then moved gently up and down the
Line of emergence of the ankle perforators often the site of either the upper
perforator or the middle one will be found to be exquusitely tender This
early sign of calf thrombows has also been commented upon by Cohen (1952)
Dunng the subsequent months this clot recanalises  Then not only 13 the
segment of deep vein formerly occupred by this clot rendered valveless and
iocompetent but the perforating vein also It takes between one and two
years for effective recanalisation of deep veins to take place. Thus the lesions
only begin to appear one to two years after the onginal episode of thrombosis

Not only the upper two mner ankle perforating veins but also the external
ankle perforating veins may be rendered wmcompetent 1n this way

An anzlysls of which of the ankle perforators are mont frequently fonnd
focompetent at operatlon.—At operation it 1s possible to tell whether the
valye 1n a perforating vein is competent ot not by a sunple and definite test
which was first described by Turner Warwick (1931} When a normal perforat
ng vein is cut across at operation the end which 1s left disappeaning through
the hole 1n the deep fascia to connect with the deep vein does not bleed. This
15 because 1ts valve at the junction with the deep vein s held shut by the
venous pressure 1n the deep vetn This can be shown if a probe 1s gently
inserted down the lumen of the perforator and the valve held aside.  Bleeding
immediately occurs Now 1if an incompetent perforating vein s cut across
the result is very different—profuse steady blesding occurs outwards from
the deep vein - Moreover if the calf 15 suddenly squeezed opposite the incom-
petent perforator & jet of blood 15 ejected from 1t with surprising force  This
15 a practical demonstration of what happens in normal circumstances when
the calf pump 15 put into actron. This test 15 known as the  bleed-back ™ or
Turner Warwick s test.

During 1952 and 1953 ankle perforator exploration was done on 135
hmbs with early and late indurative lesions and ulcers of the ankle (at St.
Thomass Hosprtal) This group of cases did not have mcompetent super
fical vemns of the great saphenous system. Incompetent ankle perforating
vens were found proved ncompetent by Turner Warwick s test and tied
m nmetysix of these cases.  The veins found incompetent in this senes are
shown in the following table —

Ninetvsix patlents

Upper internat ankle perforator mcompetent only 24
Middle internal ankle perforator incompetent only 35
Both 1nternal ankle perforators mcompetent 4
Lower internal ankle perforators incompetent 0
Lateral ankle perforator mcompetent only 12

Anomalous ongin of small saphenous perforating low
down 1n calf 1
96
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This series of cases was most 1nstructive, showing which perforating
veins were most likely to be found mcompetent 1n such cases Three significant
facts emerged — B

1 Either the middle or the upper internal ankle perforator is most hkely
to be incompetent It is unusual for both to be found to be mcompetent in
the same leg. This may be related to the anatomical fact already noted that
they tend to vary inversely 1n size Thus when the upper one 1s large the
middle one 1s small and vice versa

2 The lower ankle perforating vein located just below and posterior to
the mternal malleolus 1s hardly ever found to be incompetent

3 The lateral ankle perforator was found incompetent 1n just over twelve
per cent of the cases and the possibility of this vein being at fault even when
most of the pathology 1s on the inner side of the leg must be kept 1n mund.
By means of a vein passing behind the tendo-Achillis (Fig 263B) the effects
of incompetence of this lateral perforator may be distributed to the internal
surface of the ankle as well as the external surface

During the same period, fifty-four cases with obvious incompetence of
the great saphenous system and indurative lesions of the lower leg of varying
degrees of severity were also operated upon These cases had a routine high
saphenous ligation, often a stripping of the great saphenous vein, and an
exploration of the ankle perforators The findings 1n this group were —
Fifty-four patients with incompetent veins of the great saphenous system and a

lower leg ulcer
Cases 1n which no incompetent perforator in the lower leg could be

demonstrated . . . . 18
Cases in which either the upper (eight cases) or the middle (twenty-

eight cases) ankle perforators were found incompetent . 36

54

Thus, from these figures 1t would appear that 1n approxmmately siaty-Six
per cent of cases with varicose veins and a lesion 1n the lower leg, an incom-
petent ankle perforating vein 1s also present, and 1s contributory to the lower
leg lesion It was noticeable that those with the most severe lesions always
had an incompetent perforating vein as well ~ Tus is the reason why so many
var icose ulcers recur after an efficient operation on the great saphenous svstem.
The incompetent perforator near the ulcer 15 left behind and perpetualcs
the ulcer-forming process as soon as normal activity 1s resumed

The association of short saphenous incompetence and lateral perforator
incompetence.—Turning to Figure 263. 1t wili be seen that the lateral anhic
perforating vein usually joins either the main trunk or a large branch of the
small saphenous vein in the lower third of the leg (see also Chap H'I).
Incompetence and dilatation of the small saphenous system s rarcr th}m
that of the great saphenous system, and 1t 1s more difficult to dragnose  The

358



THE PATHOLOGICAL PHYSIOLOGY OF VENOUS ULCERS

F1o 263
Early and Iate cases of short saphenous with lateral perforator mcompetence.

A—Early
aw of short incompetence ows cnlarged short saphenous, large [lateral
perforator (urmwg and early skin changes behind lateral malleolus. B—Diagram of the
Usual anatomy of the short saphenous vein and the Iateral ankle perfomtor C—Short
fphenous incompetence in a fat keg. There is an eczematous skin reaction down the back

both ankies, and & bunch of ted veins around the lateral malleolus. The short
Bphenious itself can neather be seen por palpated through the fat. D—Advanced ulceration
bekind both malkeoll, due to short, saphenous and [ateral perforator incompetence.
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main area aflected by small saphenous incompetence is the skin area below
and behind the lateral malleolus (Fig 263). However. so common are the
anatomical variations, and particularly so common 1s the venous connection
with the arch connecting the wrernal ankle perforators (Fig 262). that in
over half the cases skin lesions appear behind the internal malleolus also
In a few cases they appear predommantly here (Fig 257. 3)

The small saphenous vein, being a relatively shorter vein and with fewer
tributaries than the great saphenous, valvular mcompetence or destruction
at 1ts umon with the pophteal vein allows the high ambulatory venous pressure
here to be transmitted down to the ankle region relatively easily Ankle
lestons—venular dilatation, eczema, swelling and ulceration tend to be a
much more common accompamment and appear earhier with imcompetence
of the short saphenous vein If the lateral ankle perforating vein 1s competent
this acts as a safety valve constantly “sucking off ” the accumulating high
venous pressure at the lower end of the small saphenous vein If this lateral
perforating vein 1s incompetent 1t adds its quota of high venous pressure
at every contraction of the calf to that in lower part of the small saphenous
drainage area This combination (small saphenous incompetence and lateral
perforator incompetence) has been found to be the cause of severe eczema
or ulceration behind both malleoli on about fifteen occasions so far. and
appears to be a highly destructive combination, comparable 1n every way
with the combination of great saphenous incompetence and internal perforator
incompetence

The factor of different tissue response to venous stress.—The main
channels through which a local raised venous pressure may be brought to
bear on the capillaries and tissues around the malleoh have been discussed
But this 15 only half the story 1n the pathology of these indurative and ulccra-
tive lesions around the ankle Anyone sceing a large number of paticnts with
venous lesions 1n various stages of evolution cannot fail to be impressed
by thc fact that the tissues of different patients react in very different
ways to a given degree of venous stress Thus the hairy, well nourished.
average male ankle with relatively little subcutaneous tissue will show a
considerable degree of venular dilatation before any surface ulceration
becomes apparent and even then 1t may only be shight (Fig 278) At the
other end of the scale 1s the fat, harless, erythrocyanoid type of female anhle.
Here nutriion of the large amount of fatty subcutancous tissucs ts poor
and the addiuwon of an ncreased local raised venous pressurc may
precipitate another tissue necrosing rcaction  This consists of «a rcl:ntwcl):
sudden massive fat necrosis of the subcutancous tissues  Figure 259¢ shows the
chimcal appearance of such a case  Dushy. red, indurated. pa;nful ::rc}ﬂi
appear n the subcutancous tissues of the gaiter arca, as shown ‘\cnogr.‘lp’ l,\[
shows 1t mnfiltrated by dilated venules, usually ansing from an mcomp’uunl
ankle perforator. This acutc lesion may do one of two things 11
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THE PATHOLOGY AND SURGERY OT VLINS OF THL LOWER LIMR

may slowly resolve on rest and supportive treatment leaving an indurated
plaque 1n the gaiter area which 1s always hable to ulcerate; or (2) it may
rapidly break down and ulcerate In this case a chronic, ischacmic lookine
ulcer with blue edges 1s formed. which being an ischaemic lesion. 1o
intensely painful—particularly at mght when the limb gets warm, This type
of ulcer may take months to heal even under skilled care

Every variation between these two eatremes of reaction may be seen

Another nteresting reaction of the skin and subcutancous tissuc to local
venous stress 1s the occurrence of purpura or ecchymosis Certain patients
seem to react particularly in this way, as shown 1n Figure 264, Semilc patients,
particularly, may react to even the increased venous pressure occasioned by
long standing, by the development of a purpuric rash or ecchymosis around
the ankle. These sometimes break down and form ulcers This “secnile
purpura ” (so called) 1s unassociated with any demonstrable blood abnormality.
although 1t may be associated with chronic undernutrition and Vitamm C
deficiency. and 1t 1s always worth while treating these patients with ascorbic
acid This 1s one of the important factors in many senile ulcers

The histology of venous induration and ulceration.—To appreciate the
histological abnormality seen in sections of these lesions 1t is necessary to be
aware of the arrangement of the minute venous drainage and arterial supply
of the skin of the area This 1s shown diagrammatically in Figures 265 - 272
and 1s of great interest, and we are indebted to Dr Whimster for permission
to publish his work here for the first time

It will be seen that immediately below the epidermus there 1s a sub-
papillary venous plexus, which sends tufts of capillaries into the interpapiilary
spaces This subpapillary venous plexus is drained by a number of small
vemns nto the larger veins which lie deep 1n the subcutancous tissues  In the
dermis these collecting veins anastomose freely. but as they pass through the
Jayer of subcutaneous fat they receive a small number of vems. cach onc
of which drains its own area of fatty subcutancous tissue and is an end vem
(that 1s to say, it does nor anastomose with other venules draiming adjacent
fat lobules) Thus if one of these veins 1s thrombosed, or if flow from it 1
hindered by local venous hypertension. the result can onlv be swelling and
ceventual necrosis of the lobule of fat dramed by 1t. This 15 the cssential
pathology of the acute fat necrosis seen so often in fat ankles with venous
lesions The effect of the local rise of venous pressure on the subpapillary
venous pleaus and venules 1n the dernus 1s to causc dilatation of the plexus
over the affected arca and dilatation of the capillary tufts  These changes
arc shown n Figures 267 and 268

The lymphatics in venous ulceration.—It mught scem rcasonable n:
suspect that the deep lymphatic trunhs arc volved 1n the pathology of the
post-phlebitic syndrome Tt 15 conceivable that they mught be oblncmtc.d or
compressed by the pertphlebitic inflammatory reaction round the deep vains
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In the same way 1t 1s possible that 1n the neighbourhood of a chronic ulcer
the subcutaneous lymphatics might be involved by the mflammatory reaction

Kinmonth (1952 and 1954) has investigated this possibility Using
the dye “ patent blue ” injected 1nto the sole of the foot, he showed that this
permeated up the deep lymphatic trunks These trunks could then be seen
at operations 1n the popliteal and femoral regions, and the rate of transmission
of the dye along them estimated These appeared quite normal 1n eight out
of ten advanced post-phlebitic cases investigated His conclusion was that 1n
the post-phlebitic cases studied the deep lymphatics were normal There 1s as
yet no data on the state of the local lymphatics round an ulcer

One of the great characteristics of the swollen leg of “lymphoedema
1s the absence of skin lesions and ulcers, and the above finding therefore fits
1n with what we know clinically

The secondary effects of induration and ulceration of the ankle on the
mechanics of the foot.

1 TourNIQUET EFFECT —The gradual necrosis of the subcutaneous
tissues followed by induration and fibrosis of the gaiter area may progress to
such an extent that the whole of the gaiter area 1s encased in a sort of tight
fibrous tourniquet This appearance has been aptly described clinically as
“beer bottle” or ““champagne bottle ” legs, according to the taste of the
particular writer This fibrous tourmiquet, once formed, further obstructs
venous return and contributes in no small measure to the oedema of the ankle
and foot beneath 1t, and 1n these cases gross oedema of the foot and ankle
may be a serious problem Moreover, 1f ulceration occurs in this area
these cases, a profuse exudation of serum occurs, which sometimes soaks the
dressings The proten loss from these areas may be considerable 1n such
advanced cases. and we have seen one such case in which considerable
lowering of the serum protemn concentration occurred from this cause The
skin over these widespread sclerotic plagues 1s precarious and any knock or
scratch may set off rapidlv spreading surface ulceration It 1s 1n this type of
leg that the large, irregular, shallow and often circumferential ulcers tend

to occur

2 SHORTENING OF THE TENDO-ACHILLIS AND SLCONDARY LFIECTS ON
THE MECHANICS OF THE rooT —In a small proportion of cases a contracture
of the calf muscles takes place during the active painful phase of ulceration,
leaving the patient with a foot in marked equinus This contracture tcnd]:
to occur especially in those women with the erythrocyanoid type of hm
mn which the ulcer 1s very pamnful The ankle 1s held immobile 1n the equinus
position, as this 1s the position of maximum comfort

When the ulcer heals or gets less pawnful, the contracture may persist an}c:
the patient 1s left with an equinus foot This equinus deformity may be Stljl:;c
that the patient can only walk normally in high-heeled shoes. being g
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THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

unable to get the heel to the ground (Fi
g 273) Mmor degr
are quite common 1n post-phlebitic cases e of the deformuty
This disabiity soon brings into bem
ring g a whole train of second
deformuties 1n the foot The intrinsic muscles of the foot atrophy and ch?trig
3nd 1g.radulzi_lly ’Lhe2 7;;flcture of pes cavus with claw toes and hallux valgus
evelops Figure 1s an illustration of this established def

case of post-phlebitic ulceration Ty i an old

Fic 274

The secondary effects on the mechanics of the foot, caused by
ulceration, and shortening of the tendo-Achillis The shight
pes cavus, claw toes and short tendo-Achillis on the ulcerated
leg arc 1n marhed contrast to the normal foot on the other side

It is essential to correct this equinus deformuty at an early stage
to prevent complete deterioration of the foot In most cascs of relatively
shight shortening of the tendo-Achillis, adequate treatment to the ulcer, plus
exercises under the supervision of a masseuse, and msistence of wearing low-
heeled shoes will be enough to overcome the defornuty Where gross shortening
of the tendo-Achillis has taken place, operative lengthening of the tendon by
a subcutancous tenotomy techmque may be necessary  This shortening of the
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tendo-Actullis further reduces the efficiency of the calf purnp which 1s another
reason why 1t must be corrected at the carliest possible moment in these cases

Other componenty of the post phlebitic syndrome.—Paticats who have
had a past history of white leg or decp thrombosis 1n addition to the ulcer
or induration of the gaiter area, tend to develop three other chimcal symptoms
These are (1) osdema (2) generalised aching pamn i the lower leg, and
(3) a hypertrophy of the calf muscles, associated with cramps.

ORDpEMA —Patients with pure incompetence of the superficial vemns do
ot as a rule tend to develop oedema of the leg and ankle {except when the
tendency to swelling 15 already there as in the erythrocyanoid legs) In patients
with deep venous incompetence ocdema of the ankle 1s usually a promnent
feature Its degree varies considerably In those who have merely localised
destruction of the valves 1 the calf veins and one or more perforating veins,
the oedema may be minimal In patents who have complete post thrombotic
destruction of the valves wn the femoral pophteal and calf vemns 1t may be a
majar complamnt It 15 usually controllable by elastic bandages or stout
elastic stockings

GENERALISED ACHING PAINS IN THE LEG AND CALF —This 15 the symptom
which Bauer drew attention to and called bursting pain True bursting pain
In the calf 15 more commonly & symptom of acute calf thrombosis than of the
post-phlebitic state 1n our expenience  Patients with complete valve destruc
tion i the femoral and pophteal system however do sometimes complain
of a generalised aching of the whole of the lower leg towards the end of
the day  This generalised aching of the leg must be carefully distinguished
from pain in and around the ulcer area which is a much more common
complaint It 15 particularly noticeable 1n those who have to work on thew
feet all day—the busy housewife beng the typical example. It 15 often
noticeable that although elastic bandaging of the mb may contro} the oedema
and the ulceration 1t {ails to control this heavy aching pan. Tius is the only
nmptom which is directly attnibutable to large valveless femoral and popliteal
channels and which may benefit from a femoral or popliteal vein ligation

HyPERTROPHY OF THE CALF —An athletic looking hypertrophy of the calf

IS tometimes present in these patients It 1s due to chromic intramuscular

and 15 usually associated with the symptom of generahsed aching

atthe end of the day or after a period on the feet, and with calf cramps. This

2gan 15 a symptom of either an incompetent or permanently obhterated
pophteal and femoral vern

Smmmary —The root cause of the mduration and ulceration syndrome
of the lower leg 13 the destruction of the valves in the ankle perforating veins
This valve destruction 1s brought about by thrombosts which usually starts
1 the venous sinuses 1 the lower part of the soleus, spreading by the muscular
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vems draining soleus into the posterior tibial vem, and so into the ankle
perforating veins The orgamsation and recanalisation of this clot destroys
the valves of the ankle perforating veins This allows the high venous
pressure which normally occurs within the calf on exercise to be trans-
mitted straight out to the subcutaneous tissues dramned by these perforating
veins The effect of this 1s to cause venular dilatation over the whole of this
area The reaction of the tissues to this localised, high venous pressure varies
considerably. but the usual result 1s subcutaneous fat necrosis and subsequent
orgamisation with the formation of a hard plaque, which may or may not
ulcerate Ulceration 1s usually precipitated by trauma or infection

Further destruction of valves in the popliteal and femoral veins 1s not
essential for the development of induration ulceration In fact over two-thirds
of those with venous ulcers can be shown to have normal femoral and
popliteal veins Where the thrombotic process has mvolved the pophiteal
and femoral vemns, and recanalisation with valve destruction has taken
place (which 1s the usual but not invariable occurrence) this further
embarrasses the venous return from the limb and 1s responsible for the
persistent swelling and sometimes the heavy aching pain felt 1n such limbs
after a Jong period in the erect position

The role of incompetence of the great or small saphenous systems 1n the
production of ulcers and induration of the ankle 1s relatively ummportant
although they add their quota to the * venous burden” on the ulcer area
However, when the superficial venous incompetence 1s gross and of long
duration 1t may cause lesions in the gaiter area on 1ts own account
Severe ulcers which are apparently due to superficial varicose veins are almost
always associated with an incompetent ankle perforating vein as well In
some of these cases 1t 1s possible that the valve in the perforating vein may
have been destroyed by a thrombosis originating n a superficial varicose
vein and spreading inwards

Finally, there i1s a group of cases, particularly in very old people. 1n
which there 1s no definite pomnt of valvular incompetence m the hmb. but
the sustained high venous pressure around the ankles, due to general ymmo-
bility, age and lack of use of the calf muscle pump (for various fcasons)
causes venular dilatation and purpuric lesions around the ankle which may
lead to induration. pigmentation, eczema and even ulceration
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CHAPTER XV

THE DIFFERENTIAL DIAGNOSIS OF ULCERS
OF THE LEG AND ANKLE

N this book a detailed consideration of lesions of the toes, forepart of
the foot. and sole of the foot 1s not undertaken Ulcers and lesions of these
Tegions are almost never caused by venous pathology. The reason for this

is probably best stated 1n Gay’s own words In his Lettsoman Lectures of
1867 he said “The veins of the foot anastomose so freely, and such are the

Fi1G 276

Fi1c 275
Fic 275—Diagram of the main causes of ulcer of the toes, foot and ankle

1 Chromec rores

diabetes,
8 of toes are due to (a) Penpheral artenal discase (arterioselerosis,
%Lc;lglccf’s dlsf::asc. (b) Chilblams, (c) Chromic fungus infection, (d) Trauma and bonc

infection
2 Ulcers of sole of foot are duc to (a) Nerve lesions, Tabes dorsalis, peripheral

ncuritis (dhabetes), sciatic nerve lesion, (b) Peripheral arterial discase
3 Guaifer area, over which venous ulcers occur he olace
FiG 276—The Gmter Area. Venous ulcers occur anywhere within this arca, but the p
- where most of them start 1s shown cross-hatched

means of escape for 1ts blood. through either the deep or superficial system.
that embarrassment to its venous circulation is hardly possible It m’not %3
however with regard to the superficial veins of the l'cg b'ctwccn the ankle atr:: ’
calf In this part of the limb the venous circulation is exposed to grea

i H f the hmb, 1f not
difficulty and risk of obstruction than n any other part o '
u: acny )(')thcr part of the body " To this might be added the fact that the
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sole and toes of the foot have a profuse artenal supply as compared with
that of the shin and subcutaneous tissues of the ankle as has been scen
1t the section on anatomy (Chap III p 63)

Ulcers and lesions of the foot are usually assoclated with pathology
of either the artenal or the nervous system or are due to the various
fungus diseases and other diseases which affect the skin of the toes and feet,
These factors are summansed 1 Figure 275 and need not further detamn us

VENOUS ULCERS

Of the ulcers of the leg and ankle those due to pathology of the venous
system form by far the greater part, These ulcers have had various names in
the past—varicose uleers, gravitational ulcers post phlebitic ulcers—but 1n
this book the term onginally suggested by Gay for them venous ulcers will
be used Such ulcers occur over the area of the leg shown in the diagram
called appropnately the gaiter area” (Fig. 276) It wall be noted that
this gaiter area extends below and behind both the malleolr and very
nearly half-way up the legs. Ulcers of purely venous origin are rare outside
this region. Moreover although most venous ulcers start 1n the small area
cross-hatched on Figure 276 above and behind the internal malleolus they
may occur anywhere 1n this area, both on the outside and the 1nside of the leg.

Although venous ulcers are by far the commonest here a number of
other types of ulcers occur on the leg and many of them encroach on this
gaiter area and so the problem of differential diagnosis 1s a real one. In the
St Thomas s Hospital Ulcer Clinic during the years 1951 and 1952, 234 new
cases of ulcer of the leg were sent up under the diagnosis of venous ulcer
Of these approximately thirty-one, of nearly thirteen per cent. had no
connection with pathology of the venous system This 12 a high figure 1n o
clinic which was at that time especially for so-called varicose ulcers and the
figure would certainly be higher in a general chime or 1n a skin clime

Clinlcal characteristics of venous uleers.—Venous uleers occur twice as
frequently in women as 1n men  Some authonties claim that they have a
predilection for the left leg. Their most Important diagnostic point is their
occurrence within the gaiter area

They are not necessanly assoctated with the presence of vistble varicose
vems.  About half of them have no demonstrable incompetence of the great
ot small saphenous systemas. Modern opimon inclines 1o the view that most
of these ulcers are related more to discase of the deep than the superficial veins
(Chapter X1V)

When considenng the appearance of a venous ulcer it must be remem-
bered that one 15 looking at one particular stage of a very chronic disease,
and the mamfestations 1n the gaiter area 1n the early years are Jess severe
and widespread than after the disease has been present for twenty years or
more  Moreover these mamfestations their speed of onset, symptoms and
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signs vary considerably from patient to patient according to the form and tv e
of leg which is the subject of the disease Thus the well developed wa}rxl;
hagry leg of the average male 1s far more resistant to ulceration than th(;
adipose, smooth skinned, hairless. cold leg possessed by some men and many
women )

Fi1G6 277
The Ankle Flare
A and B—The leg of a
young woman who com-
plained of ttching and some
swelling on the inner aspect
of the left ankle On exam-
ination she had a marked
ankle flare on the left At
opcration a large incom-
petent middle internal anklc
perforator was found at
the pont marked by the
arrov . C—The late ap-
pearance of the ankle flare
below a vemous ulcer of
long standing

Bearing these variations m mund there arc certain signs and symptoms
which are characteristic of venous ulcers These are’—
1 SiTUATION Withmn the gaiter area, with a predilection for the sute
above and behind the internal malicolus
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SSOCIATION WITH VISIBLE SIGNS OF VENOUS PATHOLOGY—THE ANALE
mxi. éI'hc most constant sign of venous pathology associated with uldccrs
15 @ flare of small subcutaneous difated venules seen with the pauent stan mg’
up and occupying the area immediately below and behind the mbtc:;na
mallealus. This 1s shown 1n Figure 277 There is often a similar flare o;
and behind the external malleolus as well when thue ulcer may be situat
on the outer side of the leg. This charactenstic “ ankle flare 15 & sign
which occurs before actual ulceration takes place and may then be observed
over the whole of the 1nner side of the ankle (Fig. 278) Once uicerauon and

F10.278
Pre-uleerous venular dilatation around the ankle,

its attendant mfection and oedema has occurred the swelling and fibrosis of
the subcutaneous tissues often obliterates this mgn except mn the area just
above the heel pad (Fig. 277 In legs which are fat or oedematous this sign
1s not well marked as the subcutancous fat tends to cover the dilated venules.

This * ankle flare " may be the only visible sign that the ulcer 1s indeed
venous 1n ongin there being few or no visible superficial varicose veins 1n the
hmb More usually however there are signs of obvious venous pathology 1n
the ltnb—varying from a few so-called supetficinl vanices above the uleer
region to complete and obvious incompetence and varicesity of the great or
smail saphenous systems or both

(3} ASSOCIATION WITH ECZEMA. Although any ulcer of the leg may be
associated with eczema, venous ulcers are particularly prone to this associn
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tion The whole of the skin of the ulcer-bearing area may react by a dry, scaly.
itching dermatitis  This 1s particulary so 1n those who already have a consti-
tutional tendency to eczema or skin disease  When, however, actual ulceration
has taken place, the skin around the ulcer 1s always precarious and tends to
react by an exudative eczema in the early stages Local sepsis and the
application of local medicaments (particularly penicillin creams, flavine,
or sulpha drug creams) are the unportant precipuating causes for this eczema
Once present, unless controlled early, 1t may become violent and widespread
in the leg It may even “ generalise,” the patient then appearing in a miserable
state, with eruptions on the face, body and arms

4 PIGMENTATION Pigmentation 1s the sign which 1s typical of a long
standing venous pathology in the gaiter area Its degree varies from case
to case, but 1t 1s particularly noticeable 1n the older patients Considerable
pigmentation may occur without ulceration, although more usually it 1s
associated with old ulcers It 1s dark brown and 1s due to the deposition of
haemosiderin 1n the subcutaneous tissues. derived from the breakdown of
extravasated blood

5 INDURATION In certain cases with and without ulcer, the whole or
part of the gaiter area becomes indurated That 1s to say, the subcutancous
tissues instead of being of normal thickness and soft, and the skin being
freely mobile over the deep fascia, the whole skin, subcutaneous tissue and
deep fascia become welded nto a firm, solid mass and contracts This change
1s usually maximal above and behind the internal malleolus, but it may spread
throughout the gaiter area The larger erythrocyanoid type of leg, and those
with a lot of fatty subcutaneous tissue tend particularly to develop this change
The contraction of the fibrous tissue may in time give the appearance of a
tight constricting band round the ankle region with a tourniquet effect These
legs have been graphically described as ‘“ mverted champagne bottic ” Jegs
which 1s a very true description of their clinical appearance The skin over
the indurated area 1s in a precarious state of nutrition and any infected
surface trauma tends to spread widely forming a vast shallow ulcer. which

may become circumferential

6 OrprMa Venous ulcers are usually associated with some degree of
oedema of the ankle and foot This oedema 1s mn fact an integral part of the
post-phiebitic syndrome It varics considerably according to the extent of
the post-phlebitic destruction of the valves m the deep and perforating vcm:s.
and according to the type of leg  Where there 1s merely destruction of valves
in onc perforating vein and mimmal destruction of deep vemn valves, the
ocdema may be mimimal or absent Increasc in ocdema round the ulcer 15

also seen as a result of acute infection

7 Pain  Pamn 1s a variable symptom At onc end of the scale are
the small acute necrotic-looking ulcers which typically occur in the erythro-
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noid of leg of women in which severe unremuthing pain is the
pc’r:scmm;yg;mptomg At the other end are the large chronic ulcers which
may have been present for years, some of which appear to be completely
nless
" Clinically there are three relevant powts in regard to the patn of vlcers —

() Acutely infected ulcers are very pamful and most of the pain 15
relieved by controlling the acute infection

(b) Pam 1 usually prominent in the ischaemic leg (due to arterial disease)
and the erythrocyanord leg. In these the pam has the qualitiey of schaermic
pamn that s to say 1t 18 usually better when the imb 15 dependant or moving
and is bad at ight when the Itmb {s up and warm under the bedclothes (rest
pun) These patients often get extremely ill and depressed through lack
of slee)

(cf Pam 15 usually worse during the early stages of ulceration  As the
ulcer becomes more chronic pain tends to become less prominent as a
symptom Most ulcers are painful to some degree depending on the mentality
of the patient it 1s a congested burning sort of pain, not very severe In
contradistinction to group (b) above 1t 1s usually rehieved by rest with the
toot up or by tight bandaging.

These then are the main chinical charactenstics of venous ulcers

Next, the other ulcers which may occur on the leg which are not directly
nssociated with venous disense must be considered

NON VENOUS ULCERATION OF THE LEG

Ulcers associated with erythrocyanosts friglda.—Lynn (1954) states
“ Chilblains, the permo syndrome, dermatiis hiemalis, erythrocyanosis
fri;da nodular vasculitis, erythema indurstum and Bazns disease are all
terms which have been applied to vanous stages in the progress of a single
disease entity  There is no reason to retain more than the simplest of these
many terms.

Erythrocyanosis frigida or the pernio syndrome are the names of choice
for a clineal condition of the legs and ankles seen almost exclusively 1n women
and usually young women. The ankles are swollen and bulbous and lose
their normal contour  The skin 1s hairless and in cold weather has a chromc
mottled blue tinge which 15 maximal to the outer side and posterior aspect
of the ankle. This becomes bright red and pasnful on warming. In the sub-
cutancous fat of this region many small painful hard areas may develop
These are actually patches of fat necrosis and the skin over them may ulcerate
These ulcers occur usually erther on the back of the ankle or to the outer side
and are typically multiple. These patients often suffer from chilblains on the
toes as well

Boyd (1950) has pointed out that these cases are merely severe examples
of a common type of leg. which he has termed the erythrocyanoid imb  This
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Fic 279
Lrythrocyanosis I npida,
Three examples of the necrotic
+nd ulcerative lesions which occur
ty pically over the back, or externtl
surface of these himbs
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type of hmb 15 seen frequently in women 1t 15 characterised by 1is smooth
hairless shin o tendency to cyanosts round the ankle and chrome oedema
even 1n the absence of any other pathology In general the seventy of these
symptoms 1s greater with increasing thickness of subcutancous fat (the
so-called erythrocyanoid ipordaemia) One of the basic defects in these himbs
appears to be that the artenes are of small calibre and the arteriolar supply
of the thick fatty subcutnneous nissues 1s not quite adequate This leads to an
anoxia 1n the subcutaneous tissues, with chronic anoxic dilatation of the shin
capillaries and oedema The whole pathology 15 greatly accentuated by cold
causing vaso-consinction of the superficial artenioles and further dumnution
of an already 1nadequate blood supply to the subcutaneous tissues Thus 1t
1s usually exposure to cold which precipitates the development of the fat
necroas, uleets and chilblams  All these symptoms are better 1n summer
except the oedema which tends to be a hittle worse 1n hot weather  These
patients are usually very conscious of their Iegs and often have other anncying
associated symptoms such as nocturnal cramps i the calf and a chromc
imtation of the skin of the legs Figure 279 shows the typical appearance of
the erythrocyanoid imb and the ulcers associated wath it

The next important point 1s that this type of limb stands up to the stress
of any sort of venous incompetence badly Superficial varicose veins
cause more distressing symptoms than in a more normal limb  Venous uleers
round the ankle occur more casily are more painful and need all the resources
and ingenuity of the surgeon to cure them Moreover the diagnosis of
venous pathology 1s extremely difficult in these limbs as large incompetent
veins may be so completely ludden 1n the thick subcutaneous fat as to be
snvisible and often impalpable  Thus 1n these people the earlv diagnosis and
treatment of any venous incompetence superficial or deep 15 of great import
ance if chronic and painful sequelac are to be avoided

The treatment of the erythrocyanoid leg and 1ts complications may be
considered under the following headings —

| GENERAL MANAGEMENT The pauents are warned not to expose
the leg and toes to extremes of temperature  In winter thick stockings or
oversocks and warm ankle boots must be worn 1f the patient 1s very obese
a weightreducing diet will bring some relief

2 Venous incompetence should be carefully looked for and treated early
by adequate operation

3 OepeMa. If there Is any venous incompetence n the limb  ths
symptom is always amelioruted by approprate surgery However in most
cases the oedema 13 not associated with venous mcompetence and 15 best
treated by firm support with o webbing-elastic bandage or stout elastic stocking

4 ULcers If recurrent ulceration of the calf tends to occur every winter
lumbar sympathectomy 15 indicated and in this connection 1t gives pood
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results  The ulcers heal rapidly and pain 1s relieved. and the patient 1s grateful
for the warm limb However, 1t 1s necessary to warn the patient not to relay
the general precautions, because although the immediate results of sympath-
ectomy are good there 1s a tendency to relapse after a period of about two
years Even so, the ulcers are never so bad. nor so difficult to control,
as before sympathectomy This operation has no effect on the oedema,
In fact in the immediate post-operative period (up to two months). during
the phase of maximal increase of blood flow, the oedema may be much
worse, and the patient may be alarmed This temporary ncrease in oedema
always settles gradually to what 1t was before operation

FIG 280

The Post-poliomy elitic Ulcer

The lesions on the wasted leg of a patient who had had poliomyelitis  These are
similar in every way to the lesions of erythrocyanosis frigida

Even when the ulcers are primarily of venous origin, and the appropriate
surgery on the venous system has been carried out. sympathectomy may then
be of benefit in consolidating healing However, a sympathcctomy will not
mamntamn healing 1n ulcers of primarily venous origin unless the appropriate
surgery for the defective veins 1s carried out at the same time

Post-poliomyelitic ulcers.—A leg which has become partly or wholly
paralysed as a result of old anterior poliomyelitis (or indecd any other nervous
disorder, such as spma bifida) tends to undergo certain changes The muscles
wasle and contractures may occur, there 1s an mcreased tendency for the
deposition of subcutancous fat m the leg. and owing to its reduced activity
the blood flow through 1t becomes much reduced The net result of these
factors 1s the cold, blue limb. which approximates closcly to the erythrocyanod
leg (Fig 280), and 1s subject to the same complication, ¢ the develop-
ment of small pawnful chromic ulcers m the lower third, winch are worsc in
cold weather The pathology of these ulcers 1s exactly the same as that of
the ulcers 1n erythrocyanosis, namely areas of subcutancous fat necrosts, with
a surrounding nflammatory rcaction, over which the shin gradually breahs
down
The treatment of this complication follows the same lines as erythro-
cvanosts  When conservative management fails to control them, tumbar
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sympathectomy will produce great improvement, although as 1n the erythro-
cyanold persons minor relapse in the later years must be expected and
guarded against.

In early cases of threatened breakdown of shin over the indurated patches
1n the legs of both erythrocyanoid and post pohiomyelitic patients—the stage
of socalled * erythema induration’ —ulceration may sometimes be arrested
and the local symptoms relicved by the locat apphcation of  Trafunl cream ”
rubbed 1n three or four times a day This cream which contains histamine
promotes a local vaso-dilatation which lasts for an hour or two It i3 very
useful 10 the local management of such legs, both before and efter sympa
thectomy and also 1s of great use in aborting chilblains  The hmb should also
be protected by an elastic stocking.

Traumatic and infective ulcers.—Any nfected abrasion, or insect bite
will take longer to heal when 1t occurs in the Ieg or ankle than in the arm or
upper part of the body unless the patient 1s at rest  If in addition, the hmb
15 of the erythrocyanoid type or the seat of venous incompetence or of arterial
1schaerma the resultant ulcer may become very chrome

However under certnin cordlitions chronic uleers may ocenr 1 normal
legs Examples of these were the socalled desert sores ™ of the last war
These occurred frequently on the legs, following either a bite or some small
abrasion and the reason for their persistence was chronic inadequately treated
mfection and repeated trauma inseparable from the conditions of life on
active service. Men were unwilling to report sick for an apparently minor
complaint, and so the ulcers tended to persist get bigger and more obvious
They responded to treatment by sumple antiseptics rest, and dressings. Similar
chronic sores may be seen 1n the legs of the poorer classes in most middle
castern countries

Occasionally such ulcers become infected with a virulent orgamism such as
the streptococcus staphylococcus aureus or even the diphthena bacillus, In
such cuses local pain and ulceration ncrease and the patient may become ill
with rmised temperature  In cases which became infected with KLB dunng
the last war the dangerous diphthentic toxaemia made its appearance and
the patients were prostrated with a high pulse rate and diphthentic paralysis
if the antisetum was not given

The commonest traumatic uicer seen m England in peace time 13 that
of the shin or “ foatballers uleer ™ This occurs 1n healthy young men who
have received a “ crack on the shin * duning a game of football The resultant
sore 15 allowed to get infected, not properly cared for and the base of the
ulcer may get adherent to bone At this siage the ulcer may be indolent,
although control of the sepsis combined with local pad and webbing elastic
bandage pressure usually heals them Occasionally they are assoctated with

unsuspected deep venous pathology in the lunb
Foarse: Ty ¢ hnb as was the case depicted n
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Fic 281
Travmatic Ulcer of the Shin or
Footballer's Ulcer
This occurred I a young man
of 28 and resisted all attempts
at healing for a npumber of
years (including shin grafting)
On 1nvestigation he was found
to have deep vemn incompelence
Permanent healing has followed
an opcration m which the ulcer
was cxcised and grafted the
vems i its immediate vicinty
removed and the deep femoral
vamn higated in Hunters cindd
After this procedure the pig-
mentation gradually became fess
and at the ume of wntng has
almost disappeared  A--Before
operation  B—After operatinn
C—Onec and a buf yvars after
operation
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Uleers due to underlying bone disease.—There are three groups of ulcers
which are essentially due to underlying bone disease —

| THOSE ASSOCIATED WITH OSTEOMYELITIS OF THE TIBIA —These ulcers
may present as the typical sinuses from & sequestrum at any tune after the
ongmal attack of acute osteomyehitis They are relieved by treating the under
lying bone disease, that 1s removing the sequestrum and curetting the sinus 1f
this is necessary

v

Fi10, 282
The ubcer aszoclated with Paget s disease of the tibla.

Another group of ulcers 1s that which occurs 1n the papery scar following
the old fashioned extensive operations for osteomyclitis of the tibia  The
thin skin 1s adherent to bone and continually breaks down even 1n the absence
of any reactivation of the onginal disease This type of ulcer 15 extremely
difficult to heal permanently but on the other hand it causes the patient
hittle real distress A felt pad cut to cover it, under an ordinary clastic
stocking, will support and protect the area It 15 rarely necessary or desirable
to resort to full thickness skin grafting.

Occasionally other ulcers or eczemas about the ubia may be associated
with a Brodie s abscess, remaining from the osteomyelitis

2. THOSE ASSOCIATED WITH EXTENSIVE OLD COMPOUND FRACTURES —
‘When there has been an old compound fracture with stripping of the skin
over the tibia thus skin never quite regnins 1ts old vitality as a great deal of
its arternal supply may be destroyed. In addition there may be post traumatic
and post-thrombotic venous pathology due to the onginal accident and
mfection. There may reman a large area of pigmented skin over the front of
the ibia which breaks down and ulcerates 1f 1t 1s not carefully protected and
supported

3 THOSE ASSOCIATED WITH PAGET S DISEASE —Cases of Paget s disease
of the ibin may be complicated by a small ulcer onginally traumatic 1n
ongin situated over the bowed edge of the bone  These ulcers rapidly become
adherent to the extremely vascular bone and, contrary to what might be
expected are then very resistant to treatment (Fig. 282)
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Periostitis and chronic ulcers of the leg.—The bonc adjacent to any
chronic uleer of the leg may develop a peniosteal reaction In very chronic
ulcers of the leg the bones may show considerable periostitis.  This must not
be confused with other bone diseases, particularly syphihtic periostitis (Fie
283 shows a typical X-ray) )

Phleboliths.—Figure 284 shows the X-ray appearances of an old lady
with an ulcer of the leg  She had num-
erous phleboliths 1n the subcutancous
veins—one of which was ulcerating
through the skin of the shin and looked
exactly like a sequestrum  These
phleboliths are not uncommon 1n the
aged. and are the same as the phlcbo-
liths which are seen so commonly on
X-rays of the pelvis

Pressure sores.—Pressure sores due
to badly applied plaster of Paris are
occasionally seen, they tend to occur
exactly over the prominent bony points,
particularly the malleoli In normal
Iimbs they heal slowly but satisfactorily
after removal of the plaster, but occa-
stonally (particularly if there has been
associated deep vein thrombosis or if
there 1s an associated nerve lesion, or
they have become badly infected) they
may become very chronic, then they
may require excision and full thickness
skin grafting, aided perhaps by a scarch
for incompetent perforators or a lumbar
sympathectomy

The so-called * arterial ulcer V.—
This ulcer 1s undoubtedly a chinicdl
entity although 1ts exact pathology 1s
disputed It occurs in older patients

Fic 283 who have arteriosclerosis with and

Periosntis of the tibsa and fibula under a
c}:romc venous ulcer. The fibula always  without hypertension It presents
shows this pertostiis reaction first, and ot usually on the antero-fateral aspect of

i wsually more marked than on the PRy o wer hurd of the leg. Some of them
start after a specific incident of trauma here, for example a bruise or abrasion
These may be caplained on the basis of traumi followed by nfection i an
ischacmlc-lcg Such patients usually have arterial thromboses of onc or more
of the major arteries of the leg  Many such ulcers, however, appear quite
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skin suddenly
thout any obvious predisposing incident  The

&d;ng b‘;.lve and brialu. down Typically these ulcers are very paimnful
their early stages and the pan has all the characteristics of 1schaerme pamn
(rest pain)  Usually the leg shows the other signs of artenal ischaemia (re

Fia. 284

Phieboliths in the sut trssues of an clderly woman

with varicose veins, The calcification occurs within the lomen

of the velny Occasionally lhep:lkl;:bolith will uleerate through
1l n

coldness, postural colour changes and absence of the dorsalis pedis or posterior
ubial pulses or both) It is probably simply a form of local shin gangrene
caused perhaps by sudden occlusion of a branch of the antertor tibial artery

In this connection Learmonth has drawn attention to the occasional
appearance of isolated areas of skin gangrene n the leg 1n patients who have
an aortic thrombosis (either occlusive or non-occlusive) He attnbutes the
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Fic 28S

Arterial Ulcers
All these ulcers occurred
suddenly without obvious
: trauma in clderly pauents
with perspheral arterial dis-
case They were extremely
panful, especially at mght
There was no evidence of
venous diseasc  All healed
after a pertod of conservas
e treatment with support-

ing bandages

T

o
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T
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phenomenon to showers of small artenial emboli plugging small arterioles in
ths region, which 1s anatomically so ill supphied

These ulcers after their initial pamful and rather alarming onsct, some
times heal wathout difficulty on the usual routine dressing and occlusive clastic

Fla. 286
Terttary Syphilitie Ulkcers,
These ph:ahlgmphx illastrate t‘l:lnj the dh{nc;ﬂk: features of_llhm
ser

uleens T

y eir or
appearance and their occurrence anywhere on the leg (outside
the gaiter area)

bandage technique particularly if the skin only is involved However 1f
they are deep and particularly 1f the tendon sheath or deep fascin becomes
exposed shin grafting and lumbar sympathectomy 1s indicated urgently

Syphilitic uleers.—Syphilitic ulcers may occur tn the secondary or tertiary
stages of the disease  Secondary specific eruptions may occur anywhere 1n
the legs, consisung of thin casily detached scabs coverrng small shatlow
uleers, which heal rapidly unless they become secondarily infected
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In the tertiary stage. gummata may occur anywhere in the leg and may
be muitiple. These start as dusky red painless nodules which coalesce and
break down, forming ulcers which may be circular and clearly punched out.
or serpiginous (from the coalescing of a number of single gummatous lesions)
The base of these ulcers 1s formed of yellow necrotic material aptly compared
to * washleather.” These ulcers heal rapidly with anti-syphilitic treatment
giving white firm scars (the so-called tissue paper scars) the skin of which is
surprisingly firm and mobile.

The important diagnostic points about syphilitic ulcers are *—

1 They tend to be multiple and painless

2 They typically occur outside the gaiter area

3 Therr punched out or serpiginous outline and washleather base (when
present) are typical.

4. Other signs of specific disease may be present

Tuberculous ulcers.—The term Bazmn’s disease should be reserved for
the rare tuberculide occurring on the calf of the leg This disease. which 1s
very rarc i England, must not be confused with the symilar lesions of
ulcerating pernio occurring in erythrocyanoid legs which are similar and
common. The presence of giant cell systems histologically around the arcas
of fat necrosis 1n perniosis has in the past led to much confusion between this
discase and the true tuberculide This was accentuated by the fact that some
of the patients had tubercular lesions elsewhere

Apart from Bazin’s disease, primary tubercular ulceration of the skin of the
legs with pamless enlargement and later cascation of the inguinal lymph
glands occurs 1n children Miller (1953) collected nineteen cases of primary
tuberculosis of the skin 1n children under twelve 1n which half the lesions
occurred 1n the leg  These ulcers occur usually after a local abrasion or
scratch and there 1s often a member of the famuly, or other contact. with
open tuberculosis. Simular primary tuberculous ulcers of the shin arc occa-
stionally seen as a terminal phenomenon 1n children with mihiary tuberculosis

A syndrome very similar to the above has recently been described under
the name of “cat scratch fever ” (Mollarct er al., 1951). In these cases the
local lesion 15 always duc 1o a cat scratch; the regional glands then cnl.{rgc
and cascate. These lestons pursuc a chronic course with cventual healing.
There 1s an cosmophilia and the intradermal test with the specific antigen
1S positive

Occastonally tuberculous ulcers of the skin of the legs are scen which
really arise from deep scated tuberculous lesions of bone, joint or tendon
sheath. A chrome ulcer of the shin 1n a boy of cighteen was found to be dug
to tuberculous tenosynovitis of the extensor sheath in front of the ankle jont
In another boy of fifteen, persistent ulceration occurred tl’lc sear of an
inciston for old ostcomyehtis i the lower part of the tibia  Xeray revealed
a Brodic’s abscess here When this was dramed tubercle bacille were grown
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Cold abscesses ansing from focl in the greater trochanter or
go;e t;ierl);&m the pelvis or spine may track down the leg and present as
tuberculous ulcers or snuses on the outer of inner nide of the limb

The essential chnical charactenstics of a tuberculous uleer are a ragged,
blue, undetmined edge, a base of blue, unhealthy looking granulation tissue,
and pamless enlargement, with perhaps caseation of the regronal lymph nodes
The ulcers may occur anywhere on the legs and the diagnosis should be made
clinically and confirmed by biopsy and the demonstration of tubercle bacilh
from the surface of the ulcer or 1n the regional lymph nodes.

Tuberculous ulcers are rare

Neoplastic ulcers.—Occasionally epithcliomatous change may occur 1n
a chromic ulcer of twenty to twentyfive years duration This malignant
transformation, the so-called Marjolin s ulcer 1s rarely seen now It should
however be suspected when an ulcer which has been present for twenty to
twenty-five years or so becomes more active and increases in size  The edge
of such ulcers should always be biopsied. Theirr malignancy 1s low  The
treatment should be in the first place wide block excision with the deep fascia
and skin graft. The scar and lymph nodes are then observed every three
months We have found that amputation 15 rarely necessary

Pnmary epitheliomata of course occur on the leg although rarely com-
pared with other smtes Old burn scars, or scars of old osteomyeliis
occasionally undergo malignant transformation.

Progressive bacterlal synergic gangrene ot the skin.—This comparatively
rare condition was first described and 1nvestigated by Meleney (1949) and the
uleers when they occur on the legs or elsewhere are often known by his name
The condition {s a rapidly spreading necrosis of the subcutaneous tissucs and
skin  The advancing edge of the lesion is always a centimetre or more in
advance of the area of skin necrosis Meleney claims that 1t 1s mamly due
to the synergic action of a micro aerophilic streptococcus wath a haemolytic
staphylococcus aureus. These organisms can be obtained from the growing
edge of the lesion by spectal anaerobic culture methods  Many other organisms
are found as sccondary 1nvaders of the gangrenous tissue. It occurs particularly
1n toxaemic patients whose resistance is low the classical situation 1s around
an empyema drainage sinus or a colostomy

The chinieal picture 1s charactensic. The chief symptom 1s severe pain
Within an advancing zone of erythema a raised, tender dusky red area of
mduration occurs.  The skin may become gangrenous 1n several places over
thisarea and as 1t melts away 1t 1s seen to be extensively undermined,

Prior to 1945 the only cffective treatment of this disease was wide
diathermy excision of the area followed by treatment with a special znc
peroxide cream (freshly prepared) The area was then shin grafted. Pentcillin
and the newer antibwtics have mproved the outfook considerably and prevent

389



THE PATHOLOGY AND SURGERY OF VEINS OF THE LOWER LIMB

spread of the lesion , however, not all cases respond to penicillin, streptom

or aureomycin Chloromycetin and bacitracin may have a more ’spec}f)ic efg'eccltn
These ulcers occasionally occur on the legs, usually 1n association with

some severe general disease or anaemia Sometimes they occur as extensions

|
-

Fic 287
Meleney’s Ulcers

(A) shows the acute pamfnl loohing lesions round the ankle of a
woman whose haemoglobin was found to be less than 50 per cent
Note the typically undermined edge of the acute lestons
(B) shows a healed case, demonstrating the great area of shin which
may be involved 1n the leston

or complications of an ordinary venous ulcer In such cases the sudden intense
pamn, rapid spread and profuse discharge from the lesion 1s characteristic
Whilst the disease 1s advancing, healing may be occurring from 1slands of
epithelium which have survived the destructive effect of the infection Such a
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case is shown in Figure 287 The ulcers which are described as a complication
of ulcerative colitss may be of this type

Injection nleery —When sclerosing solutions such as quinune and urethane
and hthium salicylate were 1n use, the escape of these outside the vein resulted
in o5 area of tissue necrosis, which often ulcernted  Such ulcers were typreally
round and punched out 1 appearance and took about four to six months to
hea! These have been much marer since the introduction of Aethanolamine
and the phenol-glycenine solution and also since injection treatment 1s 5o much
less practised

Ulceration in association with arterio-venous fistulae.—Eczema or ulcers
tion round the apkle may occur 1n a leg m which there 15 an arterio-venous
fistula esther congerutal or traumatic.

Congenttal arterio-venous fistulae may be either very numerous small and
generalised throughout the hmb (often n association with cutancous angto-
mata) or relatively localised 1n a penipheral part of the hmb  In this latter
type ulceration at the ankle may be the presenting complaint and 1s directly
due to the rased local venous pressure  Martorell (1950) states that of
mneteen such patients six had ulceration. An unexplamed ulcer of the
malleolar region in a young adult should raise the sispicion of this condition
Examination may then reveal any or sll of the following s1igns —

1 Warm skin over and around the ulcer

2 Excesstve pulsation or even a thrill at this point.

3 Pulsating vances

4 A murmur on auscultation

5 Increase in length of the affected leg and foot. Thus is probably the
most imporiant and constant sign Figure 288 shows an ulcer occurming
in the leg of & young boy  Such ulcers are rarer with traumatic arterial venous
fistulae but Martorell describes four such cases

These ulcers heal on the routine compresmon support with elastic
bandages of the local vanices. The final cure lies 1n the eradication of the
arterio-venous fistula In traumatic cases this 15 usually possible i congemital
cases 1t 15 very difficult and may require severnl operations and s often mant
festly mpossible  The more Jocalised peripheral vanety is more suttable for
this type of surgery (Robertson) Amputation was finally resorted to 1n the
case of the boy (Fig. 288) whose leg was ulcereted it was 44 inches longer
than the oppasite himb the eczema was intractable, and he bled from punctate
spots on 1t

Uleeration of the leg related to cerfain general diseases.—Uleeration of
the leg has been mentioned a5 a complication of a large pumber of diseases
in rather a loose manner  Certamly 10 an ulcer chnic it 1s a noticeable fact
that there 1s 8 high incidence of other disease such as cardine faslure, arterio-
sclerosis anaemia and arthntic condiions  Now any patient who has a
chromc debilitating disease has spent probably a good deal of tme either in
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hospital or resting Such people are likely to have had calf vein thrombosis
at some time or other, and are therefore likely to develop post-thrombotic
ulcers Their general debilitating condition further favours the appearance and
delays the healing of such ulcers In various blood diseases the haemorrhagic
tendency may predispose to the appearance of these lesions Bearing these
remarks m mind, it 15 possible that many of these leg ulcers at present

Fic 288
Congenital Arteno-venous Fistula

Appearance of the hmb of a boy of 14 with this condition
Note the ulceration, the increase i size and great increasc in
length of the affected leg

described as specific complications of certain diseases are in reality no more
than post-thrombotic ulcers, whose appearance and course have been particu-
larly determined by the poor general condition of the patient Tt s noticeable
that patients who are anaemic from any cause have retarded healing of leg

ulcers
Ulcerative colitis.—Progressive ulceration of the skin of the legs 1s
described as a complication of ulcerative colitis  The lesion ss rather similar
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Fla. 289
Ukeratron of the
legt in a case of
ulcerative  colitls.
Note the absence
of haustrations jn
the left colon, the
scat of the colity.
The ulcers healed
when the ulcerative
colitis was con-
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to the Meleney type of ulcer, and may occur n other parts of the body besides
the legs It usually begins and progresses in the active phase of the disease
and gets better as the general disease improves or remits Its treatment 1s
(1) general—to control the ulcerative colitis and to correct the anaemic and
toxic state of the patient , and (2) Jocal—this 1s as for Meleney’s ulcer

Acholuric jaundice.—Some cases of acholuric jaundice are complicated
by an ulcerated ankle In fact the ulcer may be the first symptom which
brings the patient to a doctor It 1s usually a shallow surface ulceration on
the inside or outside of the ankle It behaves like a venous ulcer, 1 ¢ 1t heals
on adequate support with elastic bandage or rest 1n bed

In the same group may be mentioned those ulcers which occasionally
complicate the leukaemias

In any condition 1n which excessive capillary fragility and general debility
or anaemia are combined, a particulary severe extravasation of blood 1s apt to
occur 1n the area of the body where venous pressure 1s high, 1 e the ankles
This condition 1s seen 1n old people who show the phenomenon of senile
purpura This 1s usually unassociated with any demonstrable blood disorder
or platelet pathology Such people may present with large ecchymosis in
the ankle region, quite spontaneously, which occasionally breaks down and
ulcerates A poor nutritional state, and particularly a lack of Vitamin C
may be a contributory factor 1n such cases

Gravitational purpura of the legs 1s not an uncommon phenomenon and
occurs 1n some people for no obvious cause It may occur 1n the legs of old
people on first getting up after prolonged recumbency (see Fig 264)

Diabetes.—One of the rarer mamfestations of diabetes 1s the lesion on
the leg known as “ necrobiosis lipoidica diabeticorum ” This 1s a definite
chinical entity It may occur anywhere i the lower leg and ankle region
Pathologically 1t 1s an area of fat necrosis, as indicated by 1ts name, over which
the skin ulcerates It usually heals on routine pressure bandaging and treatment

of the glycosuria

Chronic diseases of the aged. The senile ulcer.—Fimally we come to an
ill-defined group of patients of advanced age, usually over seventy, who have
pigmentation with or without ulceration round the ankles Many have
numerous associated complamnts—rheumatoid arthritis, osteo-arthritis and
arterio-sclerosis being very common, and nearly all are in poor nutritional
state Many of the above factors go to the production of such ulcers. but
they may be summed up 1n one word—sentlity

Ulcers due to self-inflicted injuries (artefact or auto-mutilation).—Every
year, in the average hospital ulcer clinic, a patient attends (usually an
adolescent female, although 1t does occur in older women and men) who has
an ulcer on the leg or foot for which no cause 1s discermble , this Icsion may
be due to self-mutilation, 1¢ 1t 1s an “artefact ” ulcer These sores appcar
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suddenly or at uregular intervals. They are usually situated on the front
and outer surface of the leg 1e a normally non-ulcerated arca at a pomt
convenient for the patient s particular form of self-abuse. The surroundings
are healthy and the ulcerated surface looks pmk and clean but 1t does not
heal. Ones attention i ulumately drawn to an oddness of the patients
personality or behaviour which arouses the suspicion that the sore could be
self inflicted and regularly retmumatised so explaining its failure to clear up
The sugmata of hystena may be present, such as anaesthetic palate, pharynx
and cornea, glove and stocking anaesthesia etc  When the lumb 1s dressed m
the ordinary way re frequently changed dressings held by a bandage the
ulcer continues because the patient has access to the wound and can continu
ally apply imtants. If the possibiity of the patient nterfening with 1t 1s
considered, and an occlusive casing such as a plaster of Pans bandage 1s
applied over a suitable dressing, thus preventing interference healing follows
progressively  Recurrence may occur after the dressing 1s removed, and the
procedure has to be repeated  An X ray may show foraign bodies nserted
deeply into the wound 1n one such patient numerous gramophone needles
were so revealed There may be farmily or economuc reasons for the mainten-
ance of the ulcer This is fortunately not so common now as formerly when
the possession of o large unhealed ulcer of the leg was part of the stock n
trade of many beggars

Tropleal uleers.—A detailed consideration of tropical ulcers 1s excluded
from this book as they are not seen 1n temperate zones  But mn any case of
unusual ulcer of the leg with a hustory of recent sojourn 1n tropical countries
leshmaniasis, monilinsis and other rare fungus discases should be considered
Pellagra used to be a common cause of swelling and ulceration of the legs
and was so agmin 1n the Japanese pnisoner of war camps of the 1939 45 war
but in normal peace time conditions 1t is very rare.

CONCLUSION
From what has been said 1n this chapter 1t 1s apparent that when a patient
presents with an ulcer of the leg the differential diagnosis may requite oonss
derable clinical acumen A detailed history and an examination of the patient
as a whole are essential for their dragnosis and treatment.
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CHAPTER XVI

THE CONSERVATIVE TREATMENT OF VENOUS ULCERS,
ECZEMA, AND THE POST-THROMBOTIC SYNDROME

ambulatory venous hypertension in the subcutaneous veins and venules,

conservative treatment for healing these lesions i1s aimed simply at
reducing this high venous pressure This can be achieved m two ways —

1 By placing the patient flat 1n bed with the feet raised until they are
a little above the level of the heart This effectively relieves all venous hyper-
tension 1n the lower limb, and 1t has long been known that venous ulcers. even
extensive ones, will heal progressively when this 1s done When the patient
starts walking again the ulcers re-appear, unless some further measures
are nstituted

2 By surrounding the foot and ankle with a firm elastic compressing
bandage Such a bandage exerts continuous elastic pressure on the sub-
cutaneous venules Moreover, every time the calf muscles are exercised.
as in walking, the subcutaneous tissues are squeezed and massaged between
the external compression and the muscle, and the venous blood 1s driven
out Thus these bandages, if firm enough and well applied, to some extent
restore the efficiency of the calf pump This method of treating ulcers and
venous lesions of the lower Iimb has much more to recommend it, as the
patient 1s fully active throughout the treatment

The application of these bandages so that they maintain continuous firm
elastic compression round the ankle and lower leg 1s a great art In fact }he
success of this method varies directly with the amount of trouble and attention
to detail which 1s expended on applying, or teaching the patient to apply.
these various forms of elastic compression

Before describing 1n detail the various methods, 1t must be emphasised
once more that it is not the particular ointment or lotion which heals an ulcgr
it is the elastic compression Within reason, 1t does not matter what 1s applicd
to the ulcer The only important thing about the local application 1s that 1t
must do no harm ' The skin round most ulcers 1s extremely sensitive to any
but the blandest form of application Tulle gras, zinc oxide in castor oil.
or plain ohive oil are safe But we should Iike to issue a specific warning
against penicilhin cream, sulphonamide creams, or any omt.mcnt contamning
flavine Al these applications may produce violent sensitivity reactions and
a fierce eczema round the ulcer which takes months to substde

Before passing on to describe 1n detail the two principal types of pressure
bandaging techmque which may be used. 1t 1s interesting to recall that 1t was
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Richard Wiseman, the Royalist surgeon who first applied the principle with
hs laced stocking. But the first practical deseniption of the techmque we
owe to Dr Thomas Baynton of Bristol (1797) His remarks show that the
problem has altered little 1n the intervening hundred and fifty years. The
following are extracts from his monograph entitled “ Descriptive Account
of a New Method of Treating Old Ulcers of the Leg.”

“The common methods of curing old ulcers are so tedious, troublesome and
uncertain, and they g0 often become dangerous 1n their consequence, that I think
it will be admitted that any sttempts calculated to Iessen the sufferings of the
patient, and the trouble of the surgeon will be entitled to attention s it 13 hnown
by all practitioners of expenence, that very few of those maladies which compose
the catalogue of human misery occasion 1n many instances more perplexity to the
one or distress to the other than this disease.

About the commencement of the year 1792, after having expenienced repeated
disappointments 10 my endeavours to obtam permanent cures for some patients
with whom 1 had taken more than common pains and for whom 1 have tned rest
n a honzontal posture exercise, precipitate, bandages and every other remedy I
was acquainted with that authors had recommended both alone, and conjoined with
the most approved mternal medicines I determined on endeavounng to bnng the
edges of those uleert, that might be placed under my care, nearer together by means
of slips of adhemve plaster having frequently had occasion to observe that the
probability of an ulcer continuing I found, depending much on the size of the
cleatnix that remained after the cure appeared to be accomplished and well knowing
that the natural shield of the part the irue shin was a much more substan-
tual support and defence as well as a better covering than that frail one
that (s obtained by the nsmatance of art in the common methods of cure

At this tme 1 had in view to lessen the probabulity of those ulcers bresking
out again that might be healed by the means I proposed to make trial of as well
as an expectation of bemng able, 1f the application could be bome by my patients,
to gain some time in the cure.

Little did T thiok that o method so slmple as the mere application of a slip
of adhesive plaster in a particular way would prove the easiest, most efficacious,
and most agrecable of alf applications, of a wound so proverbially irmtable as an
ulcer much less coukd T expect that it would lead me to the discovery of cunng
iv;;ldu-l ease, those diseases that had 20 long exeraised my patients, and defied my

ustry

Opportunities to try it were not long wanting. All patients were at first enjoined
10 keep the affected part as much at rest as possible, but as it happened that many
of them were from the nature of their occupations, obliged to work, and stand =
connderable part of the day I soon discovered that their recovery kept equal pace
with those who confined themselves to their beds this circumstance, 0 contrn
:mdl;;g{c%wn zmclf the almost umversal expenence of surgeons at first excited
;o egree of surprise I thunk 1t will appear probable that the means,

4 bandage proposed may produce therr good cffects by prevenung the
distension of the vessels, and 1 that way obstructing the supply of fluids that they
had been accusiomed to receive and pour out, which it will be recollected were
generally increased nnd vitated in proportion to the exercise of the part, and
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will now be found to be in an equal or greater degree diminished and improved by
the plan that it recommended

In many of those neglected ulcers that I have met with among the poor the
discharges have in two or three days been reduced to the quantity that 1s uwsually
afforded by the healthiest sores Those ulcers which before the application of
these means were so offensive as to leave an intolerable foetor when they were
dressed, have 1n the same space of time, or nearly as soon, become perfectly sweet
and 1noffensive

Materials.—Common plaster or diachylon 1s spread thinly upon shps of porous
calico of a convenient length The pieces of bandage so prepared are cut into shps
of from two to three inches 1 breadth, of a length that will after being passed round
the mb, leave an end of about four inches

Calico 1s more pervious and appears to possess more of the accommodation
properties of true skin It 1s elastic, soft and accommodative and a much better
conductor of that morbid heat which so constantly affects inflamed parts, which 1t 1s
essential to remove

Baynten’s instructions may be summarised as follows :—

1 Clean off hair for easy removal of dressing and prevention of matting
with discharge

2 Bandage early in the morning before the swelling has appeared

3 Bandage strips, width two to three inches, long enough to overlap
the circumference of the imb by four inches

4 Apply the centre of the strips to the Iimb diametrically opposite to
the ulcer, bringing the two ends round so that they overlap on either side
of the ulcer

5 Begin the encircling bands one inch above the ulcer and fimsh one
inch below 1t, overlapping previous turns by half to two-thirds of their width

6 Bandage the leg with several layers of soft calico evenly from the
foot to the knee as 71g/it as the patient can bear

7 After-care Moisten the bandage with lavender water to make the
limb more comfortable and to facilitate 1ts removal

8 Exercise Patients should do so daily.

9 Change bandage Dressings must at first be renewed twice daily.

10 Subsequent care Support the Iimb for several months with a
bandage

11 “ Pursue plan with steadiness, attention and requistte care ”

Result : “ Discharge. removal of offensive smell, abatement of pamn and

fungus growth prevented ”
12 Conditions not healed Discased bones, syphilis, caries, scrofula were

not healed
The only unsuccessful case was an ulcer 1 » 1 inch bencath the outer

ankle parallel to outer border of foot
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These cxcellent instructions were to a large extent lost and forgotten
It was not until 1930 that Arthur Dickson Wnight, of London once agmn
re-taught the value of clastic compression

MODERN TECHNIQUES

In general there are two main ways of applymg the princaples of pressure

agingtoa These are —
bnndl ngEc uppi%utmn of some form of medicated bandage (diachvlon Unnas
paste etc} which 1s left on untouched for a period varying from a week to
a month or more

2. The application of a dry elastic webbing bandage from toes to knee
over a dressing and pressure pad over the ulcer  This 1nvolves the intelligent
co-operation of the patient as he has to learn to apply the bandage correctly
himself every morning.

These two methods are complementary and some patients may prefer
or do better on one than another In refractory or careless patients, or patients
of Jow inteligence method (1) 1s probably better In patients who co-operate
well method (2) will be found to work very well

The detailed application of these two methods will now be described

THE OCCLUSIVE PRESSURE BANDAGE METHOD
The benefits of a pressure bandage are as follows —

1 To the leg.—By s clastic pressure the swelling of the imb due to
ocdema incompetent veins (deep or superficial) inflammatory reaction and
lymphatlc disturbance is reduced The sustained support prevents it from
reforming By compressing the varicose veins a normal venous circulahon,
msinly by the deep vemns 1t faciitated The pressure bandage reinforces
the calf muscle pump return of deep venous blood from the leg.

2. The lnfection and discharge —Continuous protechion of the legs by
two or three thicknesses of bandage cushions the defective shin from repeated
moment to moment trauma and excludes a continuous reanfection  No steps
are taken to control the bacteria of the ulcer  Experience shows that thas s
unnecessary and only ordinary cleanliness 1s observed The discharge as st
sonks through the bandage 13 wiped off with a soapy cloth or a pad of woo!
und an absorbent dressing 1s put over the maist area of the bandage and
changed when the discharge 1s excessive  Small holes may be cut in the
bandage to facilitate 1its escape  The discharge and smell cease after a time
No matter how foul and infected the ulcer no antissptics or antubiotics are
used 10 overcome the sepsis  Pain gradually subsides and a clean granulating
ulcer and healthy skin emerge on removing the bandage and wiping away the
accumulated pus  The application of gentian violet 1 per cent 1n 70 per cent.
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spirit to the ulcer surroundings is well tolerated, and assists 1n overcoming a
fungoid infection It tends to dry a skin which is often catarrhal and pustular
about the ulcer

3 The ulcer—The reduction of swelling of the Limb automatically
lessens the size of the ulcer The tension of the bandage brings its edges
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Baynton’s strips which approximate (B) and flatien (C) the edges
of an ulcer

together The pressure on 1t flattens the raised edges and granulations fill
up the cavily to the level of the skin, thereby making the cdges and base
smooth This facilitates cpitheliahisation which follows progressively  One
patient with an ulcer due to incompetent ankle communicating veins for two
years, had dressed 1t three times a day during this time (over 2,000 drcqsmgc)
taking a codeine tablet before each change It was healed by onc acclusive
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Fia. 29t
An uh:cr (1955) duc to i P ankke icating
velns g deep thrombophlebitt et ,

compound (ractured femur (note scars) in 1941 The
ufcer has been present for severr years. The circle shows
its stze when a pressure dischylon bandage was first
pplied. The dark spot in the upper and posterior quad
nmo(ﬂued.r:leh(hculccrnfl:rlwomho{lhe
bandage. Note the i ly d area and the
tendency to an equbrmus and pes cavus posttion.
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THE CONSERVATIVE TREATMENT OF YENOUS ULCERS

pressure bandage over Baynton s strips in three weehs  Figure 291 1llustrates
another promising result.

Criterta of a good occlusive pressure bandage.

1 It must be comfortable and secure e 1t must not cause mmtation
pain of sensitivity reactions

2. It must be compact and allow outdoor footwear to be worn  a shipper
1s undesirable

3 Tt must maintain its compression of the leg (f e not only the ulcer)

In opplying these dressings the following conditions are observed
(Fig. 292) —

1 The bandage begins immediately below the knee and fimishes at the
root of the toes (Fig. 292f) or vice versa

2 Its tension 18 considerable and 1s sustamned evenly from the start to
the finish being estimated individually for each leg.

3 Skin coverage Al of the skin between the knee and the toes 1s covered
at least twice possibly thrice 1f the oedema 1s marked this ensures even
pressure throughout There are no gaps between its turns or the cuticle
bulges through especially at the heel where 1t becomes cedematous blistered
chafed, eczematous and painful (Fig 292g)

Application.—The application of the bandage 15 conudered under the
following headings —

| Theoperator : e the surgeon or trained assistant

2. The bandages

3 The patient s imb

The operator —For consistent success, the bandages arc put on by the
surgeon or a traned assistant  The ulcerated leg ments and requires the
surgeon s attention resourcefulness and skill The delegation of the bandaging
to assistants or to senjor nursing staff 15 done only when they are tramned
trustworthy and interested There 1s no more rewarding treatment than the
progressive healing of ulceration and eczema of years standing and this 1s
the essential precursor of a successful operaton Bandaging requires time
One patient s friend  observing the process, remarked  You are tailoring that
bandage on.” This captures the spint of the care needed. With the relief
of pan and healing enthusiasm grows. For the ischaemic or senile limb

where there 15 the danger of skin necrosis the surgeon should undertake the
first few bandages.

The bandages.—A bandage suitable for each leg 1s sclected as the imbs
of the same patient may need a different sort, There are three types available
all are 3 inches to 3} inches wide and about 4 to 6 yards long when extended

1 The extensible adhesive bandage.

2 The medicated bondage (non-extensible)

3 The plain extensible bandage
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Fic 293
Ulceration of the legs (February 1955) Hacemoglobin = 58 per cent
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Fio. 204
The same legs as leure 293 May 1955 Treated by ambulation and
Diachylon pressure bandages



A and B

B
Fic 295
LClastoplast © duermatitis
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THE CONSERVATIVE TREATMENT OF VENOUS ULCERS

The extensible adhesive bandage—There are two forms of extensible
adhesive bandage (or strapping) those which owe their stickiness to being
spread with a resinlead oleate mixture (diachylon) and those spread with a
rubber zinc mass. The Iatter are nor recommended gs they cause severe skin
sensitivity reactions in about a quarter of the patients (Fig. 2954 and B) There

are numerous proprietary forms e ¢ Dalzoflex, Elastoplast, Flexoplast etc

-

Fra. 296
A roll of ventilated diachylon strapping.

1 The seapdead-resin (dlachylon) plaster —This is the adhesive bandage of
our chorce (Fig 296) and 1s used because nearly all patients skins wilf tolerate
it, including many with eczema It has an emollient action on ulceration
and it seldom causes sensitivity or irmitation A few persons cannot stand 1t,
for there are some who are unable to bear any adhesive on their skin

Diachylon is not so sticky as that spread with the rubber zinc preparation
It 13 adhesive at body temperature, but in cold weather unless kept 10 a
warm place the adhestve tends to become bnttle and dry until 1t has been
warmed by the skin ~ Ordinarily 1t will be effective on a limb for a month
or occasionally six weeks It tends to become loose at the ankle where there
is considerable movement, but patients vary in the care they can take of
their bandage  Some older persons whose limb or himbs need continued
protection have no difficulty in wearing one unchanged up to a year but those
::glg will so1l and loosen their bandage to usclessness in three to five

Technique of applylng presture handage—The method to be described
bas been proved by long use and the results are gratifying  Modifications
should be made only after a coreful trial  An ulcerated leg would never come
1o the surgeon if 1t would heal with ordinary bandaging skill and discipline
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are needed and the technique outlined here 1s one proved example of it
(F1ig 292)

General plan and caution.—The bandages are supplied with sustained
even tension, with equal overlap. without fold, crease or twist from the knee
to the toes; this ensures comfort If a bandage 1s applied too tightly and 1s
patiently borne, the skin over the dorsum of the foot, malleoh or tendo-Achitlis
may slough. worsening the patient’s phght. The patient with a panful
bandage 1s warned to report immediately or to cut it over the painful areas
but not to remove 1t

The ulcerated leg witheut varicese veins.—The ulcerated leg without
varicose veins stull requires the adhesive pressure bandage, because the deep
veins and ankle communicating are often inefficient and there 1s usually con-
siderable oedema of the imb, needing pressure to express it The firm bandage
Iimts the regurgitation of blood through inefficient perforating veins into the
superficial tissues

Preliminary skin treatment. Shaving.—Hair 1s usually absent from an
ulcerated leg It returns to some extent when the ulcer 1s healed and the
defective veins are tied (When considerable hair 1s present. 1t 1s shaved)

Skin varnishing.—Some legs itch under an adhesive bandage, whilst
the skin around an ulcer may become eczematous or pustular beneath it Both
reactions suggest that the adhesive pressure bandaging be abandoncd. but
these comphcations can often be prevented by painting the limb with a
varnmish consisting of equal parts of icthyol and water, which 1s non-irritating
and soothing, even 1n acute eczema (Fig 292A) The varnishing begins on the
healthy part and ends at the ulcer or eczema, pamnting the ulcer first will
distribute the organisms to normal skin afterwards When the varnish is dry
the bandage 1s put on, the resulting tackiness assists its adheston  Gentian
violet 1 per cent solution in 70 per cent spirit or Tinc Benzomn Co. arc
alternative applications The former stains the clothing; the latter causes
smarting or eczematous or mflamed skins, but 1s satisfactory for a dry surface
with a healing ulcer

Baynton’s (encircling) strips.—The techmque described by Baynton of
appronimating the skin edges of an ulcer by encircling strips of diachylon
plaster overlapping on either side of the ulcer by two ches 15 eaccllent and
15 used for ulcers larger than 15 centimetres 1in diameter. espectally for those
that arc deep or intransigent to hcal The strips of onc-inch venulated
diachylon plaster begin two to four centimetres above the ulcer and continue
the same distance below it They overlap cach other by fifty per cent of
therr width (Fig 297) The tension 1s moderate and 15 judged for each patient
according to the amount of ocdema and fat present

The lengitudinal strips.—The application of three longitudinal strips of
bandage about the antle 1s vital for the comfort and success of the compres-
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sion bandage. They protect the tendo-Achillis, malieoh and sharp edge of
the ttbm from the encirchng pressure prevent exconation and possibly lacera
tion of the skin about the ankle by creases in the bandage. The pain and
apparent intolerance of some patients to the compression adhesive 1s frequently
explained by the omusston of these ensheathing pieces  In cold weather the

Fia.297
The application of Baynton & strips of 1 1nch diachylon
strapping.

Fia, 298

‘The application of the three longhudimal strips,

diachylon strips are warmed (e g before a fire on the hot lid of the sterliser
ot on 2 hot plate) to 1mprove their tackiness and to facihitate application.
Four pieces of bandage are cut, threc 9 inches (221 cm) and one 18
inches (45 cm ) long, the aim being to encase the ankle joint and cover any
u‘f“" Of eczema present (Fig 2928) The first short length is fitted to the back
Z the ankle beginming under the heel and passing upwards over the tendo-
chillis (Fig. 298 (1)) The long or saddle stnp 1s placed wath 1ts centre below
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the heel, over the malleoli and up on to the sides of the leg , 1t shehtly overlaps
the edges of the first piece (Fig. 298 (2)). The third strip covers the dorsum of
the foot, the flexure of the ankle and front of the leg (Fig. 293 (3)). These
pieces are moulded to the hmb without fold or crease The fourth strip
encircles the hesl and front of the ankle. holding the first three in place, and.
as will be seen later, avoids a tight turn of bandage here that nught limut
movement or cause pain (Fig 292c).

F16 299
How to hold an adhesive bandage

The position of the foot for the bandage.—The foot 1s held at night
angles to the leg throughout, this avoids transverse creases of the bandage
and chafing the back and front of the ankle (Fig 292r). During the bandaging
the foot tends to droop and, if uncorrected, would cause this creasing in the
flexure of the ankle during walking (Fig 292G).

How to hold the adhesive bandage.—A good method of holding the
cxtensible adhesive bandage 1s shown n the diagram (Fig 299) This grip
prevents the fingers compressing the tacky bandage surfaces together so
making it difficult to unrol which would require considerable cfort and
cause it to be put on w ~ A 3 excessive tension, leading to

pamn L
n varies with the affected

The degree of t <3

hmb  Some legs with atous. some have much
subcutaneous fat, othc ) 2 poor blood
sup ' "+ arterioscle, be swollen
b zted ulcer “Tthough
T - "~ apphed V.ldllill
L sedematc T

layer ov d
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THE CONSERVYATIVE TREATMENT OF VENOUS ULCERS

(0 four thicknesses of bandage may overlap the jomnt If thoughtlessly applied
excessive tension will occur here and cause difficulty in walking pam
cyanoss, swollen toes and sleeplessness

For the average limb the bandage 15 put on with a fifty per cent overlap
throughout, with moderate tension On the thin, poorly nourished limb 1t
fits snugly but 1s not tight The eczematous imb or one which 15 healed
needs a lighter bandage, overlapping by one-third 1s adequate.

Pressure bandaging —When the longitudinal stnps are applied the
strapping 1¢ put on It may be started at the knee or the toes It 1s traditional
to teach that a imb should be bandaged from below upwards (Fig. 300) but
there are advantages 1n doing 1t from above downwards An adhesive bandage
stays on for several weeks and when 1t 1s put on from the foot upwards 1ts
edges are prone to curl when putting on 2 stocking and when moving 1n bed
Another factor in pressure bandaging a swollen leg from the toes 1s that
this expresses the oedema upwards which 15 desirable

Applying a bandage from above downwards 1s apparently irrational for
1t scemingly presses fluid into the foot and toes but it then passes deeply
into the deep veins and lymphatics and 1s carned upwards  The tight bandage
to the toes prevents it rc forming  Since 1945 one of us has practised and
taught bandaging from the knee to the foot no illeffects have been seen and
atisfactory results have been achicved

The patient s foot 1s held dorsifiexed and steady by pressing 1t against
the operator s thigh, so that the same tension 15 exercised throughout  Alter
natively the heel may be supported on a foot-rest or held by an assistant.

The bandage bemns at the tubercle of the tibia round the smallest part
of the calf below the knee  If 1t 13 started lower after a week or two 1t may
slide down the leg like a stoching and crease uncomfortably about the ankie
(Fig. 2926) The turns pass from within outwards overlapping each other by
half to two-thirds of the width of the bandage according to the amount of
sweling. Tho bandage 13 taken round the leg regularly almost to the point
of the heel thus covering part of the heel band (Fig 292p) It 1s then taken
across the foot to the root of the toes, avoiding undue tension creases or
twists.  The turns pass back round the foot to the pont of the heel, so covening
the lower edge of the encircling heel band the fifty per cent. overlap being
coninued (Fig. 2926) The bandage fimshes over the internal or external
malleolus  The ankle 1s now fully enclosed for the heel 15 already covered by
the prelimmary stnps. (Its effectiveness 1s iliustrated by Figs 203 and 294)

The upper edge of the bandage below the knee and at 1ts end above the
malleol are secured by encircling zine oxide stnps one tnch wide (Fig 292r)
ke Fhl;ﬂpham has been laid on the danger of painful pressure on bony points
and the malleolt the base of the fifth metatarsal the dorsum of the scaphold

sharp edge of the tibia 1n practice 1t 15 rare
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The complete enclosure of the leg presents no difficulty except 1n those
patients with bulging calf muscles and shm ankles, and especially those with
the inverted champagne or beer bottle legs Occasionally the ulcer 1s just
below this muscular protuberance, which 1s made worse by the contraction
of the scarred skin and fat at the lower third of the leg It may be difficult
to obtain even pressure here without the bandage creasing and cutting 1n
below the muscles It is overcome by a layer of thick gauze, wool or cellulose
foam, which makes the contour gradual and fusiform

Fic 300
Bandaging from below upwards

Pressure pads.—Additional pressure to an oedematous ulcerated area 1s
sometimes necessary, especially above, behind and below the malleoli Local
direct pressure by the bandage on the hollows behind the ankle 1s not possible
because of the prominence of the malleoli whizh cause the bandage merely 1o
bridge the skin between 1t and the heel Again, a deep ulcer with raised, hard
edges and 1ndurated depressed base must be flattened to disperse the oedema
and congestion and to make a level surface for the epithelium to cover. If the
base of an ulcer and the area above it are palpated with the gloved finger,
fluctuant veins can often be discerned and for healing these must be kept
collapsed , the pressure pad achieves this

The pressure 1s obtained by pieces of felt or cellular foam (Fig 30D
These are comfortable and they allow the passage of perspiration and dis-
charge We do not use sponge rubber as st tends to make the skin hot and
morst, which 1s favourable for fungoid growth and pustular eruptions A
piece 6 inches by 3 inches (15 cm by 7 cm) is a convement size, and it extends
upwards from the 1ip of the malleoli, being designed to press on the commuini-
cating veins above the ankle ay well as the ulcer 1t 1s placed over or under
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(he longitudinal strip and held by the bandage It may be put on the outside
of the bandage and secured by separate turns of strapping (Fig. 292k}
When extra pressure seems necessary we prefer to apply the pad on the
outade of the bandage above over and below the ulcer Thus continuous
is obtamned and 1f the tissues cannot withstand 1t the patient can
remove the external pad but retain the occlusive bandage.

Fra 301
Cellalose foam.

Easing a painful bandage.—A simple method of easing the pain caused
by a tight bandage 1s to incise 1t for one mnch over the painful place with
scissors or sharp pen-kmfe  The bandage gapes elliptically and the opening
13 patched with a prece of sticking plaster to prevent the skin bulging through
and becomung chafed (Fig. 302)

Removal of an adhesive pressure bandage —When removing an adhesive
bandage with the scissors painful scoring of the skin beneath may occur It
1 avoided by using a powerful pair of scissors with a beak in front of the
cutting blade The difficulty is mamly at the ankle where there are several
thicknesses of bandage (Fig. 2921) The strapping is cut on the side opposite
to the ulcer from the knee to the ankle behind the malleolus and from the
toes along the border of the foot. The diachylon plaster peels off easily with
e pan  There are two ways of detaching it—the quick and the slow
From personal experience the former 1s preferable  An assistant holds the
leg whilst the top of the cut bandage 15 gripped firmly with both hands and
ib one quick sweeping movement it 1s peeled off The removal 1n a single
stroke 15 the secret of 1ts painlessness The alternative favoured by nervous
people is that of unwinding or detaching the strapping helped by dabbing
with methylated ether or a proprietary preparation called Zolf
the vlcer —Considerable odorous discharge may have collected
t underneath a bandage. When 1t is wiped away with cetavion

413

Cleaning
about an ulce
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1 1n 100. or roccal. 1 in 1.000. a smooth healthy granulating lesion is revealed
Sometimes the adjacent skin 1s macerated and pustular, but painting the are:
with equal parts of ichthyol and water or gentian violet, 1 per cent 1n 70 pe
cent sput, and changing the bandage more often will give rehef Th
pressure dressing should not be discontinued for this reason

FiEmaA

Fi1c 302
Easing a painful compression bandage

When to change the bandage.—The pressure adherent bandage 1S
changed for pain, smell, discharge and wear

1 T'or pain —The bandage that 1s persistently painful for twcnty-.four
hours should be changed , 1t may be too tight and i1schaemia with necrosis of
the skin 1s the danger It may have been incorrectly applied, with resulting
creases scoring the skin in front or behind the ankle. at the outer border of
the foot (pressurc on the fifth metatarsal) and at the upper calf (being too
high behind the knee)  Patients vary in their toleration of discomfort and
tension but a properly applied bandage 1s comfortable, giving 4 scnsc of well-
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being and support to the leg. The elimination of pain 1s an essential of the
ambulatory treatment of ulcer The technique Is practised until this require
ment 1s satisfied for every imb and person.

2. For smell or for copious discharge —Discharge 15 wiped off the
bandage as required and 1ts formation usually subsides n a few days A
ventitated bandage assists the escape of exudate  When the odour 1s offensive
the dressing should be renewed early

3 For Ineflectiveness —The bandage may have become loose and 1s
therefore 1neffective. It may have slipped down the leg, especially when 1t
has not been started round the narrow part of the upper calf

4 For wear and dirt —Bandages wear out and become dirty This varies
according to the patient s work and care some dressings are soiled in a week,
and others are clean after six weeks. Wearing a stocking over the bandage
by day and nught is a useful protection

Medicated bandages.—The skin of some legs 1s sensitive or eczematous
and will not tolerate the adhesive bandage 1n direct contact with 1it. A bland
or emollient application 1s needed. This can be supplied as a bandage impreg
nated with such a substance.

There are numerous medicated bandages consisting of inextensible thin
cotton fabric saturated with vaniations of Unna s paste They may be home
made or many proprictary brands ready to use are available

Unna's paste,—The composition of Unna s paste 1s approximately  zinc
axide 1 gelatine 2, glycerin 3 water 4 parts. It 1s well tolerated by most
skins and 1t rarely writates  Ulcers and eczema heal beneath 1t.  Such dress-
Ings can be worn unchanged for weeks Dalzoband and Viscopaste are
examples of propnetary Unna s paste dressings

Other medicated bandages contain in addition to the zinc paste 1chthyol
coaltar urethane or calamine in 1 3 per cent. strengths

An Unpa’s paste bandage.—A home-made Unna s paste bandage consists
of several thicknesses of gauze or of extensible cotton crépe impregnated with
::e paste It must not be bulky or the patient will be unable to put on outdoor

ocs

A stenle Unna s paste dressing 18 made as follows Four yards of 34-inch
cotton stockinet, crépe bandage or several thicknesses of gauze roll are
Yoosely ralled and stenlised  As the Unna s paste is boiling the autoclaved
tolls are dropped 1nto 1t When they are saturated they ere lifted on to a
sterile dish untiy they are cool enough to handle

lthm‘l paste and fchthammol 1 3 per cent.—A bandage containing
substances is invaluable when acute, panful or weeping eczema 1s
Present. It 1s soothing, does not become hard on drying and so chafe the
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skin The proprietary bandages Ichthopaste and Dalzoband No 3 contam
these agents and are suitable

Unna’s paste and cecaltar 1-3 per cent.—For the dry chronic, coarse.
scaly eczema, this preparation frequently stimulates normal keratimisation
of the skin A coal-tar bandage should not be used on ordinary skin, a
catarrhal or most eczematous surface, for it may cause pain and an acute
exudative dermatitis

Unna’s paste, urethane 2 per cent. and calamine 5-75 per cent.—This 1s
an invaluable dressing for the elderly, infirm or bedridden patient whose leg
has a moist eczema with encrustations and 1nert ulceration, where the arterial
supply of the limb 1s poor and years of such trouble have converted much of
the skin and subcutaneous tissue about the ankle into scar tissue  This
bandage can be worn for weeks unchanged An alternative1s —

Linimentum calaminae.—This consists of calamine 1 -1 oz, wool fat
43% m, oleaic acid 24 m, arachis o1l 5 oz, solution of calcium hydroxide to
10 oz A bandage impregnated with it 1s valuable for the senile leg  The oil
content prevents painful adhesion and drying of the dressing

Strength ¢f agents.—It 1s wise to begin with 2 per cent of ichthammol,
coal-tar, calamine and to work up to 3 per cent The simple Unna’s paste
1s the least irritant and will suit the inflamed leg best, especially 1n the cold
weather, when a chilblain eflect may be superimposed

Bandaging an eczematous leg.—For a leg with eczema to be comfortable,
free from itching and to heal 1t 1s essential for 1t to be cool A thick dressing
retains heat and discharge and where the latter 1s, fungi flourish A thin
porous dressing which allows ventilation 1s needed '

Thus, adhesive plaster, either of zinc and rubber or diachylon, 1s unsuit-
able for the treatment of acute eczema because it prevents evaporation. tends
to be hot. and causes maceration. pustules and itching

The application of a medicated bandage (Fig 292k. L. M) —The leg 1$
supported at the heel The Iimb is cleaned of scales and dischargs with
cetavlon 1-1 per cent (aqueous solution) and dried It may be advisable
to paint the skin with ichthammol 50 per cent (aqueous) or gentian violet
The Unna’s paste or other medicated bandage begins at the tubercle of the
tibia and 1s wound snugly towards the ankle. each layer covering the preceding
one by a half to two-thirds without tension The heel 1s covered entircly
The dressing stops at the root of the toes Over the ulcer several layers arc
supertmposed 1n order to make a pressure cushion (see Fig 292k). '

As these bandages are of thin cotton fabric, if wound ughtly they arc
prone to cut into the skin about the ankle and outer border of the foot A
“detensing " cut is made along the outer border of the foot to the ankle to

avoid chafing (Fig 2921)
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The pressure bandage.—A medicated bandage gives no support and the
compression 1s supplied exther by a bandage of stockinctte crépe or clastic
webbing three inches wide It s put on tightly (Fig 292M) When there 1s
no moist eczema and the leg 1s merely intolerant of direct strapping and
especially if there are vancose veins and oedema the medicated bandage 15
covered by a ventilated diachylon bandage which will last for four to six
weeks.

Medicated bandages as a rule are changed more frequently than an
adhestve bandage. When the discharge 1s copious 1t 1s taken up by wool pads
applied to the outside and changed daily the bandage being undisturbed for
from one to seven days A non-adhesive pressure bandage usually slackens
n a fortmght  The compression must be sustained until healing 1s complete

Patients with venous disorders of the lower hmb and who are constitu-
tionally inclined to skin eruptions will develop eczema of the leg and elsewhere
100 Some by frequently dressing their legs carry the infection to ther
face, neck, upper limbs and trunk. As a rule, as the legs improve these lesions
subude A medicated bandage can be applied beneficially to the upper limbs
trunk or neck. The exclusion of wear and tear by secure light dressings 1s
effective treatment for any infected or eczematous skins

THE ELASTIC (OR BISGAARD) BANDAGING TECHNIQUE

Plan, {e non-medicated and non-adhesive bandages are used in the
second type of bandaging techmque They must be robust, and posscss some
extensibility the latter may be supplied by their rubber thread content, { ¢
clastic bandages, or alternatively by their peculiar weave

Elastic bandages.—Some elastic bandages will stretch longitudinally i1.e

yﬂ-:h'ay stretch, and others both longitudinally and transversely f.e two-way

Vanous types of elastic bandages are available but the common webbed
crtpe surface 15 better as 1t does not slip like those with a smooth surface

Such bandages are useful to obtan heahng and then to support and
protect a healed leg for three to six months until the skin 1s stable, mobile
and tough enough to withstand the wear and tear of active Iife  An elastic
bandage has an advantage over an clastic stocking in that 1t can be put on
2t the correct tension not too tightly or too loosely but its appearance 15 not
acceptable to many women for 1t makes grooves and bulges on the leg  Again,
iome patients are unable to apply an effective pressure bandage.

N The St. Thomas’s Hospltal (London) Method—In the St. Thomass
l"frhtnl clinic the treatment of venous ulcers and eczema has been reduced
0 8 smple routine, which can easily be taught to nurses, students and
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masseuses. who 1n turn can teach the patients This routine 1s fully illustrated
in Figure 303, and a study of these pictures 1s all that 1s necessary

It 1s essential to emphasise a few points, however *—

1. The only two local apphcations used are olive oil (or arachis oil. 1t
substitute) and cremor zinci (zinc oxide 1 castor o)  The olive oil 15 used

Fic 303
The St Thomas's-Bisgaard Bandaging Techmque

A The leg with a typical venous ulcer B Cremor Zincr 1s apphied to the ulcer niself, arachs
otl 1s smeared on the surrounding skin C A picce of gauze 1s then lad over the arca D, A
felt pad, cut from a piece of white felt {on the right of the picture) 1s laid over the gauze so
as to cover and overlap the uleer, and extend up to the region of the ankle perforating veins
E This felt 1s bandaged into position with a light cripe bandage (the heavy webbing pressurc
bandage 1s seen to the night of the picture) F. G, H, show the steps 1n the application of the

webbing bandage  Note the extreme care taken to apply pressure by turns of the bandage
below the nternal mallecolus . also note that the bandage must go up to just below the knee
and s fixed by a pin,  (Tapes allow the bandage to loosen and shp down quickly )

to bathe away flakes of discharge and scabs which accumulate from day to
day. and to clean the ulcer The zinc cream is used as a dressing to the open
surface of the ulcer 1tself, as shown (Fig 303) _
These two applications are chosen because they never cause local skin
reactions  Almost every other local apphication gives an appreciable propor-
tion of skin reactions In fact, most of the socalled varicose cczemas scen
at our chinic are really drug-induced eczemas produced by a well-meamng
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and hard pressed doctor who has 1n desperation tried one local application
after another  Once again we would reiterate a warning against the local
application of penicilin preparations, or sulphonamide or flavine prepara
noms, Severe sensitivity reactions to penmicillin are among the commonest

seen

Fic 304
The effect of the elastic pressure bandaging techalque
A. A typical thrombotic venous ulcer Notc the eczema around the uleer itself

of the firm preasure bandage which has just been taken off arc seco
also the mnkle ocdema Is completely controlled.

If local surface sepsis 1n the ulcer is a problem when first seen this can
be rapidly brought under control by local application of & picce of gauze
soaled m ey streptomycin solution. The gauze 15 covered with a piece of
olled silk and worn under the pressurc bandage, and 15 renewed pight and
morning.  Three fo four days of this application 1s enough to clear up sepsis
when the local zinc cream dressing 18 reinstated. (Streptomycin or Aureo-
™myein must not be applied for more than four days as otherwise it may start
asensithvity reaction  The danger is much less than with penicillin)

2 The firm clastic webbing bandage used 1s capable of considernble
pressure. Many women with sensitive skins find that 1t 15 too “ fierce ” to be
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apphed directly to the skin, and so 1t 1s better to apply it over an ordinary
crépe bandage as shown The tension should be greatest round the ankle
The application of the bandage to cover and compress the whole of the arca
“ below and behind * the malleoli is of vital importance, and the cutting and
shaping of the felt pad to aid this by “filling in ™ the hollow behind the
malleolr 1s essential 1n the early stages

3. This bandage 1s worn during the day only At might the patient 1s
nstructed to sleep with the foot of the bed raised 6-9 nches, and a crépe
bandage only The ulcer 1s dressed and the crépe and webbing re-applied
first thing in the morming  The success of this method depends considerably
on the co-operation of a patient, and meticulous teaching instruction in the
exact method of putting on the bandage

Most ulcers heal on this routine, and the patient 1s then considered for
elective surgery (Chaps VIII and XV1]) or for continuous supportive therapy

For continuous support many patients prefer to carry on with their
webbing elastic bandages and a felt pad This 1s certainly desirabie in the
larger post-thrombotic ulcers, but many of the smaller ulcers will remam
healed with a firm elastic stocking A small felt or foam pad may be worn
with advantage over the ulcer site, under the elastic stocking, to give 1t
further support and protection

Crépe bandages.—Plain bandages are used for compression after operation
for varicose veins, when an ulcer or eczema 1s healed and after the injection
of varicose vemns where there 1s pamnful or oedematous chemical phlebitis
They are invaluable for the ambulatory treatment of superficial thrombo-
phlebitis They are psychologically helpful and, being removable, they allow
bathing and unwrapping at night, which freedom is not permussiblc with the
adhesive-pressure dressings They are nor strong enough to give enough
pressure to heal venous ulcers round the ankle A porous extensible bandage
1s valuable to cover a medicated bandage when acute eczema is present as 11s
open mesh allows evaporation and thus coolness

Elastic stockings.—Well fitting elastic stockings are most helpful  They
are worn after an ulcer 1s healed, after operation for gross varicosc veins.
after deep thrombophlebitis (phlegmasia alba dolens) and extensive super-
ficial thrombophlebitis of the legs They are a valuable support to aching
heavy limbs due to incompetent deep veins or gross varicose veimns with
ocdema pending operation  They are less trouble and more pleasing to the
eyc than an elastic bandage Men wear them up to the knces but most women
prefer them of stocking length so that they can be hitched up to a suspender
belt. They are uncomfortably warm 1n hot weather and some patients are
sensitive to the rubber in them

There are various weights, the thicker ones are necessary to give real
support after healing of an ulcer and in circumstances where knochs are hkely.
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Fia. 305
Some examples of the defects in
the fitung o(chn}cnock]%%
A This 1 2 bad fitthng. o
by g@p over tho becl means
that there {3 no pressurs just
below the malleoll, where it is

tots and the heel gap is lexs, but
there are ndges over the instep
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e g. at work and travelling The thinner are surtable for social occasions
and summer wear, but they do not give really effective pressurc or protection
It 1s important when ordering an elastic stocking to specify  “ stout,”
“medium ” or “light ” weight

They should cover the leg, including the heel from the root of the tocs
They are made to fit the limb as measured 1n the early morning before swelling
appears with the erect position They have two assets, viz they compress the
leg and thereby prevent or linit swelling, and they buffer it against the daly
trauma which 1s scarcely noticed by those with healthy legs. but which. in
those with venous disorders, often lead to eczema or ulceration In paticnts
with the erythrocyanoid tendency they prevent or lessen cooling in winter
and limit the tendency to swell in summer

INSTRUCTIONS TO PATIENTS WITH “OCCLUSIVE-PRESSURE ”
BANDAGED LEGS

The following printed instructions are given to each patient with an
ulcerated leg which 1s treated by the occlusive pressure bandage techmque
They have been drafted with a view to making the rationale and details of
the method clear to even those patients of meagre intelligence

“THE CARE OF LEGS BANDAGED FOR ULCERATION.

Your bandage 1s an application designed to correct the disordered condition n vour
legs which has caused the ulcer It 1s not just another dressing for your ulcer
Please study the following , 1t will help you to recover and then to keep well

(a) Care of the bandage

A pamful bandage —Although at first the bandage may seem tight, 1t will soon become
easier If 1t presses too much i one place. get someone to snick it for you with scissors or
a pen-knife over the painful part 1If your toes become numb, bluc, swollen or 1l you are
unable to move them, please return for the bandage to be examined On no account take your
bandage off, or its benefits will be Jost The constant pressurc on the leg by the bandage
1s essential for healing

Discharge —The ulcer may discharge and soak through the bandage, there is no need
to worry, wipe it away with a soapy sponge, then cover it with cotton-wool and a bandage
and change the pad when neccessary

Sittang —When you sit 1f possible, raise the foot a Iittle higher than the seat

Bathmg —When you bath, try to keep the bandage dry, although a briel wetling will
do no harm After bathing, dry thc bandage with a soft warm towel not in front of the fire

In bed —The edges of the bandage may curl by rubbing on the bedclothes, weanor
a stoching prevents this I your ulcer becomes painful when you lie down. try raising the
foot of the bed , if this does not help, try raising the head of the bed

Renciwal of the bandage —I1f the bandage becomes loose, 1ts benefit 1s Jost and )(;\l:
must return for a new one It 1s effective only when 1t 1s compressing the leg ﬁrml')
first, especially if there 1s much swelling the bandage may become loose in a fc;t dmh‘c
Later. a well-applied bandage may last four to six weeks  (As a rule, the less often 1
bandage 1s changed the better

Cflzmnlmmf—-—Tn' to kccz) the bandage clean, a httle soiling 1s unavordable but guard
agamnst gross dirt

{b) Carc of healed legs i

Swelling and pressure —*1f you don't allow your legs (o swell, they “(n;l \m.; ”
(Oldham, 1953) Swelling leads to pamn, eczema and ulceration It 15 easier to hc.n’ 'mlt),{:n'!
than 1t 15 10 heep it healed, so protect your legs by an clastic stocking or bandige
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sntch them when they itch, bandage them firmly ead. If you always protect your

a3 by a tight bandage, or elastic stockings, Fou wﬂl be able to do largely as others do
mun some support your troubks will probably return. This cover 1s n.ccc{cd. particularly
in the wimter and summer

(c) Gemeral hablts,

Diet —Unless you arc a vigorous manual worker avord salt, fats and fried food 1t
will belp to keep your weight down You can cat lean meat, chicken, fish, cheese (plain)
egge. freth vegetables, fruit, bolled and baked potatocs (don’t add butter)

Erercise —Active dally oxerclse, such a3 walking o cyc]l.ng. Is uscntinL Standin
you work, or sitting with Lhe legs down for long penods, ndg cirerna, shoul
avolded  You may st md work or kneel and work but stand as Ilnle (1) pouﬂ:le If you
must stand, r;mm\ber to “mark time” every few minutes. Try to do your ordisary work
wo ¢xtra rest mw:!‘i

Footwenr —Wear robust laced-up shocs from early morning until going to bed, never
sippers or bigh heels.

Recreation.—Recreation s necesmary for everyone, so try to take up some activity eg
waluing, cycling, dancing, golf bowls (indoor and outdoor) sncoker badminton, tenms
(table or lawn) Seck loc'nc&lng you like and can do until you aro at least seventy Sitting

is pot recreation
(d) Periodic —It rou are asked to visit your doctor or hospltnl again do 30
m this way early signs of troubfe may be found and treated. Leps “go wrong.” :tpcanlly

m prolonged cold weather or by injury A periodie check will keep you safe from serious
rﬂ:urrcncz. Don't treat a recurrence of an ulcer yourself seck an appointment with your
REFERENCES
Blw.u\m H (1943) Ulrfr and cm:ma o(’ the leg sequels of

Oromam J B, cmnnl cum}-?unluﬂ
WrIGHT A. DICX8ON (1930) Brit med. J 2, 906.
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CHAPTER XVII

THE OPERATIVE TREATMENT OF VENOUS ULCERS AND
THE POST-THROMBOTIC SYNDROME

T has been known since the time of Richard Wiseman and before,
that adequate pressure bandaging of the leg would heal venous ulcers
Wiseman (1686), however. remarks “ Thus (i e by the use of the laced

stocking) may the greatest swelling accompanying varicose ulcers be removed,
and the ulcers palliated, 1f not cured for 1t 1s confessed that they return again
for the most part upon the discontinuing the laced stocking ” This 1s as true
now as 1t was 1n the seventeenth century

In Chapter XVI details of the conservative method of treating ulcers
and the post-thrombotic syndrome were given It depends on the efficient
application of elastic pressure over the gaiter area by somc techmque of
bandaging This external elastic compression counteracts the local high
ambulatory venous pressure in the subcutaneous tissues, which is the basic
cause of the disease In order to control the lesions permanently, the patient
must resign himself to wearing this elastic support nearly continuously for
the rest of his life Moreover, 1n a significant proportion of cases even cfficient
bandaging only just holds the ulcer controlled, and relapse occurs whenever
vigilance is relaxed, or after shight trauma.

Thus, 1n general, people who are otherwise healthy and active prefer
operation if this can be offered with a fair chance of success It has been
our experience that the age group 50-60 1s a critical one in this respect.
People over the age of sixty seldom wish for operative treatment 1f efficient
conservative treatment by bandaging 1s satisfactory Those under fifty are
usually keen to have operative treatment if possible Between fifty and sixty.
1t is very much a question of the patient’s temperament and how chronic the
lesion has become

There 1s another factor of prime importance 1n the operative treatment
of ulcers This 1s that the chances of complete success from operation are
much greater 1f it is undertaken early in the slow development of the discasc
Ideally, surgical treatment should be preventative That is, operation should
be advised as soon as the ulcer precursor signs discissed in Chapter X1V {p 350)
appear, before actual ulceration has tahen place The venous dilatation
throughout the gaiter arca steadily progresses during the course of time After
this has gone on for many years, and fat necrosis and infection have welded
the superficial tissues into a sohd fibrous plaque, the cutting ofl of the orgindl
source of venous hypertension (i e. a perforating vein with or without the long
or short saphenous vein) may not cure this lesion It will only amchorite
it and will make 1t casicr to control by pressure bandaging
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The time for surgical treatment 1s when an ulcer first appears or threatens
to appear

The principles of surgical treatment of venous nlcers.—This resolves
1tself 1nto two problems —

1 The treatment of the ulcer itself

2. The eradication of the incompetent veins causing the ulcer

As was discussed 1n Chapter XIV 1n a large proportion of ulcers the
man culpnt 1s one or more incompetent ankle perforating veins The long
of the short saphenous veins may also add their quota of incompetence, and
may sometimes be the main and sole cause of ulcers (true varicose ulcers)
However well over threc-quarters of all ulcers in the St Thomas s senes
(whether associated with saphenous incompetence or not) had an incompetent
ankle perforating vein near them which was one of the main factors causing
the ulcer

The surgical cure of the ulcer therefore often involves an operation in the
mmediate vicimty of the ulcer itself and so the technique of these operations
1s closely bound up with adequate pre-operative measures to control 1nfection
mthe ulcer and either heal it or bring 1t into a healing phase

General plan for surgical treatment of ulcers and induration of the leg.
—The actual operation 1s only one part of the surgical programme In dealing
with these lestons the pre-operative preparation and post-operative treatment
are all important. The programme of surgical treatment 15 divided 1nto four

1 The diagnosis and assessment of which groups of veins are incompetent
(Le greatsaphenous small saphenous or ankle perforators—or all ")

2 The pre-operative treatment of the ulcer or lesion of the lower leg.

3 The operation

4 The post-operative management.

1 DIAGNOSIS

Many of the failures of surgery are sumply due to a faulty diagnosis
z! to which groups of veins 18 defective, and therefore a failure to operate
n these

2. PRE-OPERATIVE TREATMENT

As an ncision near the uleer and through indurated poor skin 1s often
the essential part in the surgical treatment of these conditions 1t is very
Tmportant to get this skin as near normal as possible before operating on it

The essential pre-operative treatment 1s (1) a period of efficient elastic
compression with the patient ambulatory and at work or (2) if necessary a
Penod of complete rest in bed wath the foot of the bed rassed  These measures
Will bring about rapid healing or  near healing ™ of most ulcers
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Of the two methods, the first 1s the more practical and useful and is just
as good as the second in most cases. and entails less time off work and n
hospital

3. THE OPERATION

Broadly speaking, ulcerated legs fall into two groups from the point of view
of operative treatment. Group I 1 which the ulcer 1s fairly localised. 11 which
mduration 1s not excessive, and in which the subcutancous tissucs just above
and around the ulcer are fairly normal, except that they may contain a bog
of dilated vems (Figs 257, and 307B) Group 2 in which induranion of a large
part of the gaiter area 1s a prominent feature, and the subcutancous tissues are

Fi1c 306

The arrangement of
the direct ankle per-
forating veins on the
mnner and outer aspect

of the feg

replaced by a plaque of fibrous uissue which 1s welded to the deep fascia  Over
this indurated area therc may be a large shallow ulcer of considerable arca
(Fig. 306)

Group 1 1s usually fairly casily and quickly controlled by onc of the
trecatments mentioned. and pre-operative preparation may be complete 1 @
few weeks

Group 2 1s usually more of a problem, but pressure bandaging, or rest with
the feet above heart level, will always produce steady healing cven in these
It may be a slow process, and it may be necessary to admit the paticnt to
hospital and cover the uicer by skin grafts Onc to threc months or more
with firm clastic support is then necessary to consolidate this new shin The leg
15 then ready for the exploration of the ankle perforators (Fig 313)

Principle.—The essential part of the operative treatment 1s the evposure
and hgation of the incompetent veins
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The following are the main groups of veins which have to be considered
1n the surgical treatment of a venous uicer —

1 THE GREAT SAPHENOUS SYSTEM -—Ths system need only be consi
dered as a definite or contributory cause of venous ulceration in the lower
leg if 1t is quite obviously enlarged and incompetent. Unless a cough impulse
can be felt along the course of the veins, 1t 13 unlikely that incompetence of
ths vean 1s the mamn cause of the venous ulcer Venous ulcers due to
incompetence of this system are usually associated with gross dilatation and
incompetence which has been present for many years—end usually there
1 a boggy mass of large veins to be felt near or beneath the ulcer

The only adequate way of eradicating this source of venous incompetence
1s by hugh saphenous ligation and stripping (as described 1in Chapter VIID

2. THE SMALL SAPHENOUS SYSTEM —Incompetence of this vein is more
commeon than 1s generally supposed  Theze 15 no easy test for 1ts incompetence
(like the cough impulse) and, as 1t lies deep to the deep fascia 1n the upper
third of the calf its incompetence can often only be suspected by very careful
palpation along the courss of the vein when 1ts enlargement can be detected
Often when the back of the leg 1s inspected 1n a good light the enlarged vemn
can be seen (Fig. 263A) It associatton with enlargement and incompet
ence of the laterel ankle perforating vein is common. In a fat leg its
incompetence may be entirely overlooked until on exploring the region of the
ankle perfforating veins a large ven 1s found leading up to and connecting
with an enlarged small saphenous vein (Fig. 263c)

When 1t 15 incompetent, it should be strnipped from above and behind the
external malleolus to the popliteal fossa (Chap VIII p 224)

3 THE DIRECT ANKLE PERFORATING VEINS —The anatomy of the direct
ankle perforators will be found in Chapter 1II (p 55 Most ulcers and
lesions in the gaiter area are mainly due to incompetence in the valve of one
or more of these veins The ones which have to be considered are the upper
2nd muddle internal ankle perforators and the external ankle perforator
(Fig. 306) Thus the essential surgical treatment of the majority of ulcers
involves the exploration of the internal or external ankle perforating veins or
both (marked 1n Fig. 306)

LIGATION OF ANKLE PERFORATING VEINS

They can be approached by an operation through the subcutancous
tusues the perforators being ligated as they penctrate the holes in the deep
fascia the extrafascial operation  They can also be hgated beneath the deep
fastin—the subfascial operation.

If the subcutaneous tissues are reasonably normal (this means early cases
2nd those cases classified as group 1 on page 426) the extrafascial approach
s preferable if there is cxtensive ndurafion of the gater area {(group 2
s Fig. 293 advanced postthrombotic ulcers) the subfascial approach 1s
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preferred, because in these the subcutancous tissue plane 1s scarred and
obliterated and has poor vitality

In the extra-fascial approach an accurate incision over the line of
penetration of the perforating veins 1s necessary Too much lateral dissection
in the subcutaneous plane away from the incision. particularly n indurated

por—egr el S NSV g s X3

Fic 307
The skin incision for cxtra-fascral hgation of the ankle perforating veins,
A Straight inciston  Note that the anterior line indicates the posterior barder of
the ubia B With exciston of a small residual ulcer

or 1l prepared legs. may lead to skin necrosis in the mcision  The mam
advantage of this approach 1s that 1t allows a fairly complete removal of all
the enlarged tortuous vemns IN the subcutancous tissues abour the ulcer. The
removal of these, when present, 1s nearly as important as tying the perfor”
vein which which they arise

In contrast, wide dissection laterally can be carried out 1 the ¢
planc without risk of skin necrosis, hence its sutability for the mdur

These two operations will now be described in detail

Extrafascial operation (Fig 3) ——The pre-operative skin prepatat
whole leg and foot 1s carried out with spirit and cetavlon  Tt1s import.
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e todine or flavine on these cases as a certain number react to these agents by
an extensive eczema  The patient hies on his back with the legs apart and
externally rotated The operator sits at the foot of the table A slight
Trendelenburg tilt to bring the feet just above heart level will effectively
dimnish bleeding

The incision 18 a straight one, which starts nearly half way up the leg,
one flnger 5 breadth behind posterior margin of the tibia, and 1s carned straight
down to & point an inch above and behund the mternal malleolus (Fig 307)
It is camed straight down to the deep fascia If there 15 an ulcer or doubiful
area of sin in the line of this incision this i3 excised en route (Fig 3078)

Any large vens 1n the subcutaneous tissues are dissected out and followed
up and down they lead the operator to one or other of the perforating veins
Usually esther the upper or the muddle perforator 1s found to be enlarged.
The enlarged and incompetent one (or both) 1s then ligated at the site
of its penetration into the foramina i the decp fascia and the plexus of
subcutancous veins 15 removed. Often a small artery 1s seen emerging through
the same foramen Any large veins which go off from the area around
towards the back of the ankle to join the small saphenous system or lateral
ankle perforator must be carefully followed particulaly if no satisfactory
incompeternt perforator has been found on the inside of the ankle 'These
may lead one to a clhinically unsuspected incompetent small saphenous vein
and/or incompetent lateral perforaung vemn These are dealt with through
;parato maisions  (This has been our experience 1n an increasing number

cases )

The whole dissection is carried out behind the line of the great saphenous
ven in this region which should not necessanily be seen Al hgaturing
¢ done with fine catgnt  Unabsorbable sutures should never be buried 1n
thus region.  After haemostass has been secured the skin 1s drawn gently
together with fine silkworm gut or nylon sutures All tension must be avoided

If the case has gross incompetence of the great saphenous vewn as well
after the perforators have been dissected out the great saphenous vein 1s
sought anterior to the line of emergence of the perforators It 1s divided and
t1"°Vt"1!tl'lpperlsxpﬂs.scdtothe groin  Thus this same 1ncision can be used
for the lower part of the long saphenous stripping operation,

If an ulcer has been excised during the course of the operation (Fig. 3108
and 6) the area 15 covered with tullegras. It has been our practice to wait for four
o five days for early granulations to appear before placing a spht shin graft
ata second operation,

o d‘:}oﬂﬁn‘ the lateral ankle perforator 1s suspected to be at fault climcally
forator competent infernal ankle perforator 1s found then the lateral per
over must be explored through a separate mcision  The patient is turned
s and 2 short vertical incision 18 made oves the position of this perforator
8. 312H)  1f both explorations (lateral and medal) are negative, the final
0 remember 18 the small saphenous vein  This vein may present
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Fi1c 308

The extra-fascial operation For three
vears Mr G T had complamed of
pain, swelling, eczema and irntation
over the lower and inner third of the
right leg There were no vancose
veins of the great or small saphenous
system Ascending venography showed
the popliteal and femoral veins to be
patent and normal (B) In the lowerleg
under the eczematous area, a localised
mass of varices could be seen and felt
(A) At operation they were found to
be arising from a large incompetent
internal ankle perforating vein, shown
in the accompanying photographs (D
and E)
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Fla 308—contd.
Three years later the wound was
sousdly healed and therc was no ugn
of recutrence. No support was worn,
A. Shows cczema, swelling and
niices about the inner ankle, B
Vesogm showlng normal femonal

Colineous varices about the ankle
D Shows area of moer unkle perfora
thng veins exposed at operation. Note
upper perforator (arrow) E.
view of large perforator F

* Leg recovered.”
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a number of anomalies (see Chap III, pp 37 and 39), but one of the most
mteresting and important 1s that i which 1t passes mnto the soleus 1n the
mudline half-way down the leg—constituting a large mid-calf perforating
vemn (Fig 28, p 39). When this 1s incompetent 1t can be responsible for
severe ulceration We have met this anomaly several times, m each case
causing severe trouble (Wright, 1954).

we = TR -
~ < L4

F1G 309

The extra-fascial operation An operative photo-
graph showing the site of the muddle perforating
vein which 1s incompetent 1 this case Note 1its
position 1s behind the great saphenous vein, which
can be seen runming anteriorly It 1s connected
with the mass of thrombosed varices which are
being held out of the way by artery forceps on
the left of the plate

Points of importance in the extra-fascial ligation.—(a) In this opcration
the deep fascia surrounding the lower third of the soleus is left intact This
firm investing layer 1s an integral part of an efficient calf pump in this region.
and its opening 1s unnecessary in this operation

(b) A straight mcision, gong precisely to the line of penetration of
the perforating veins, 1s important In this way all excessive undercutting of
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skinisavoided  Undercutting of skin in this region inevitably leads to destruc
non of the small perforating arterics and thus increases the possibility of skin
necrosis. This pomnt has also been emphasised 1n the section on anatomy
Linton (1953) also insists on the necessity of using a straight mcision for this
procedure.

(¢) In lignting the incompetent perforating veins 1t 1s important to ligate
them flush up against their foramen 1n the deep fascia for the same reason
that 1t 1s 1mportant to do 1t in the high saphenous ligation In fact the
operation described here 1s the counterpart of this but performed 1n the lower
third of the leg

(d) The bleed-back test (Turner Warwick)

There 15 one sure way of teling whether a perforating vein 1s incom-
petent by the fact that, on cutting across it, smart back bleeding from the
deep vemns occurs. If a normal competent perforating vein is cut, no bleeding
occurs from the cut end which goes into the posterior tibial verns as 1ts valve
effectively prevents the egress of blood. If a probe 1s gently pushed 1nto 1ts
lumen the valve 18 held nside and smart bleeding occurs until the probe 1s
withdrawn., This has been observed at operation many times by us On the
other hand, an enlerged and incompetent perforating vein bleeds back smartly
asgoon as 1t is cut.

Sub-fascial operation (Fig. 310) —This operation has been developed by
Linton of Boston (1953) and 1s the operation of choice n the advanced
case with woody induration Again 1t must be emphasised that adequate pre
operative preparation with firm bandaging—to reduce oedemna and either heal
the ulcer or get 1t 1nto a healing phase—is absolutely necessary

The wcision 18 an inch posterior and parallel to the posterior border
of the tibia Tt 15 carried straight down to the muscles through the deep fascia
It 5 1mpartant that 1t should be a long incision It should start moro than
balf way up the leg and should stop just short of the internal malleolus as

lower part of the ncision may give Tis¢ to delayed healing 1f carmied too
far into the post-malleolar groove The perforating veins are sought by hfting
the whole of the anterior flap (consisting of skin subcutaneous tissue and deep
fascia) by retractors and burrowing gently forwards in the subfascial plane
until the internal perforating veins are seen passing into the muscles. The
anterior flap of deep fascia 1s raised until the posterior border of the tibm 1s
%een, a5 occasionally a perforating vein ts close to the bone. They are divided
and ligated with catgut. By burrowing under the posterior flap n the same
¥y to the posterolateral aspect of the leg the small saphenous vein can

spected (and stnpped 1f necessary) and the anomalous mud calf”
Eﬁmm sought for and the lateral perforator can be reached 1if the ncision
long cnough (It is just outside the tendo-Achillis three to seven inches

bave the tip of the external malleolus.)
nton then recommends that a sheet of the deep fascia should be excised
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F1Gc 310
The sub-fascial operation

The pre-operative photograph and venopram of this patient’s leg will be
found 1 Chapter XIV (Figs 259c and p) A The ulcer has been excised,
a straight nciston has been made down to the muscles The anterior
flap of deep fascia (dissected up from the muscles) 1s shown held up by
three artery forceps The upper mnternal perforating vemn 1s shown cmerging
from the medial border of solcus with an artery forceps thrust behind st The
middle perforating vein 1s about two inches distal to 1t with an artery forceps
on it B The bleed-back sign The artery forceps have been removed from
the muddle perforator and smart bleeding back from the deep veins has occurred
{a gush, with the drops of blood falling on to the towel) C The upper internal

perforator has now been divided between artery forceps and the middle perfor-
ator has been secured again, ready for tying with fine catgut D The decp fascial
layer 1s loosely approumated with fine catgut  E The shin s closed with silk -
worm gut sutures and tulle gras 1s placed over the bare arca from wluch the

ulcer was excised (this will be grafted in 5 -6 days’ tme) F Firm bandaging
of leg from toes to hnee at the end of the operation, with strong cripc bandage
Note, foot of the table s up G The leg two months after the operation to show
the sound healing  The patient 1s at worl with a firm stoching only at this stage

434



THE OPERATIVE TREATMENT OF VENOUS ULCERS

This has not been our practice however We have either gently approximated
the fascia with a few interrupted fine catgut stitches or frequently left 1t open

F1a. 310—contd.
See legend onp 434
nd then closed the shin. In closmg the skin 1t 15 1mportant that a large
mumber of small sutures close to the skin edge should be used If large bites
re taken wnth the sutures there 1s an added nsk of causing necrosis of the
edges  Fine braided wire 1s suitable for this purpose. It can be left in
en to fifteen days without any reaction. Turner Warwich (1931) Sherman
9) and Wright (1954) have also described similar operations
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Fic 310—contd
Sce legend on p 434
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Complications of operation.—The most upsctting complcation of this
operation 15 necrosis of the skin edges of the incision Our cases of serious
necrosts of the skin were early in the senies before the mmportance of the
pre-operative preparation of the leg, and of undercutting the skin too widely
had been appreciated. One case took four months to heal her necrotic skin
incision  After this salutary lesson a good deal more attention was paid to
(1) the choice of case (2) the pre-operative preparation of the leg (3) the
operative technique and (4) the meticulous aftercare  Since that time there
has been no case of serious skin necrosis Minor skin necrosis confined to
a part of the edges of the incision occurs 1n less than one-fifth of the cases
beyond the fact that 1t delays healing and requires a regume of firm clastic
support for a little Jonger than normal 1t in no way affects the result. The
wncidence of skin necrosis rapidly decreases with the care and expenence of
the operator Very few other complications have been observed. There have
been & few cases of sepsis (as opposed to skin necrosis) which have responded
to dramnage and antibiotics There have been a few cases of post-operative
calf thrombosis, which settled on a regime of elevation and support followed
by exercase.

No case of pulmonary embolism has occurred 1n the St. Thomas s series
reported in Chapter X1V~ We believe that this has been due to the post
operative measures to combat venous stass in the legs (post-operative eleva
tion, exercises and early ambulation with firm support)

4 POST-OPERATIVE MANAGEMENT

The most 1mportant point n the post-operative management 1s to relieve
the area from all venous stress’ 1n the immediate post-operative period
The following points are important.

(a) A firm crépe bandage 1s applied from toes to knees including the
ankle, immediately on completion of the operatton.

{b) The foot of the bed must be raised or put on blocks for the first
forty<ight hours to lessen the venous congestion of the operative site (and it
1 desirable to have the foot of the bed raised duning the whole of the patient s
stay tn hospstal)

(mcﬂvc leg and foot movements are instituted at once to prevent

If there has been merely a straight incision, without ulcer excision the
Patieat is allowed up on the third or fourth post-operative day with hus leg
well supparted from toes to the knee by a strong elastic webbing bandage
which fitg snugly round the malleoli and operation site. Stitches are removed
on the eighth to tenth day The patient may be discharged from the hospital
on the fourth or fifth day but he must be instructed to wear his webbing
bandage for three weeks to one month affer the operation at least, until the
whole operation arca has “ settled down ™ and feels comfortable
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FiG 311

The cause and treatment of a recurrent varicose ulcer
Mrs E H (aged 57) had had this varicose ulcer for fifteen
years when first secen A high saphenous higatton and several
operations which had controlled the varicose veins of her
great saphenous system had failed to have any effect on the
ulcer A venogram showed a large internal ankle perforating
vein just above the site of the ulcer (indicated by the arrow)
This was exposed and tied by the extra-fascial operation, and
the ulcer excised and grafted in Apnl 1952 When last seen 1n
June 1955 (over three years after the operation) the ulcer was
completely healed and she had worn no bandage or
support of any kind for over two and a half years She had
* forgotten ™ about her ulcer A Before operaion B Six
months after operation C Venogram (pre-operative)
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It an ulcer has been excised and grafting has been done at a second
operation the post-operative care 1s of some importance  The patient should
be m bed with feet well raised for about one week after the graft, then he
s allowed up for increasing penods with full elastic support and a
feit pad over the operation area We have found 1t possible to discharge
nch patients seven to ten days after the grafting, on full support but this
must not be relaxed for six weeks or more when the graft should be well
“bedded 1.” After this some lighter support, such as an elastic stocking,
1 worn for about three months when the decision as to whether or not to try
the leg without any support can be made. In the less extensive cases
all support can be gradually discarded from two to amix months after the
operation. In most patients who have had severe widespread ulceration with
induratron and a istory of a winte leg 1t 13 wise to warn the patient to be
peepared to wear a good firm elastic stocking for all ordinary activities for life

ResuLTs —A detailed analysis of 201 lower leg explorations 1n cases of
uker will be found 1n Chapter XTIV (p 357) assessing the frequency with
which the various perforators were found at fault. But 1t 1s notorious that
any operation purporting to ameliorate or cure ulceration of the leg must be
judged 10 the light of a follow-up of up to five years at least. Morcover
the results may be influenced by a number of ancillary factors such as
(1) the effective elastic support which may be given at the same time (2) the
penod of bed rest 1n hospital (which 1n 1tself tends to heal venous ulcers)
(3) change of occupation (from a job on the feet to one more sedentary)

In the hight of these known facts, the operations on the perforating
vans have given by far the most promusing resulis yet seen 10 our clinics,
The patient shown 1 Figure 311 15 typical It 13 three and a half years
snce her operation and for the last threc years she has been back at full
bousework with no supporting bandages of any sort. Most of the patients
of clinical groups 1 with so-called vancose ulcers {Chap X1V p 346) and 3 with
“ankle blow out syndrome have either discarded all support or are occasional
wearers of elastic stockings (that 1s to say they wear elastic stockings at
housework or at work but discard them for outings) However most of the
patients of clinical group 2 (Chap XIV p 346) with post thrombotic limbs
with incompetent perforators and complete destruction and recanalisation of
the decp system, have continued to wear elastic stockings Even in these
Patients 1t hag been striking how the operation has helped to mamntain sound
healing of the uleer and has made the leg feel much casier and useful

The place of skin grafting in venous ulcers,—Venous ulcers, large and
well omce the surface has been cleaned, take split shin grafts extremely
or However the follow up results of grafts alone (where perforating veins
Yancose veins have not been dealt with) are extremely poor  As the basic
m cause of the condition has not been dealt with the grefts either re
e or “ crumble away 1n a few months unless they are firmly supported
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Fic 312

The steps 1n the management of a severe post-thrombotic syndrome with ‘?n‘:g”lr‘:ﬁ{rc’!;?&
A B C & D Shows the patient as she presented She was a young woman ol 38, .
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TR e

F1a. 312—contd
ve years afler o post-partum white were ocdematous.
she could g;t her lfﬁ"c was '&3
f rest

had reached this sa

t hcel to lhc ground and cumpk'dy wncapacital

& F M‘ﬂ' Pﬂ'l in amount of

ﬁl&t achleved. However they continmally threntened to break J?:wn with conser

and ireatment. G & H. A sub-fasenl Hpation of the ankle perforating veins ((ntemal
external) was performed, and this photograph shows the result six months after the

operation. The patient wears elastic ctockings only now and docs a full day s housework
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Most venous ulcers heal so rapidly and well on the pressurc bandase
routine described 1n Chapter XVI that we now hardly ever have to skin gr:;ft
the average case There are two exceptions to this statement: (1) smali,
chronic, very fibrous ulcers These are sometimes excised completely during
the course of the operation for ligating the perforating veins. and covered
with a spht skin graft a few days later. Figure 311 shows an example
of this (2) In the vast, shallow surface ulcers, which occur on the indurated
champagne bottle type of leg These ulcers will heal surely and well once
infection 1s controlled, and either the routine pressure bandage ambulatory
treatment 1s applied or the patient 1s put to bed with the feet up (Fig 312)
However, by virtue of the area of surface ulceration involved, this may take
a long time This can be cut short by covering the area with split shin
(Thiersch) grafts cut from the thigh with a Humby kmife, and cut up into
small squares (the so-called “ postage stamp > grafts). The clean ulcer 1s
covered with these “ postage stamps ” of skin and they usually “ take ™ and
coalesce extremely well They need continuous firm pressure bandaging
the post-operative period, and especially when the patient gets up They are
not firmly bedded in until after about two months’ supportive pressure
bandaging

These legs will usually re-ulcerate unless continuous compression
bandage support 1s worn or the venous pathology 1s dealt with surgically.
This grafting procedure 1s occasionally necessary to get skin cover before
doing the operation for sub-fascial ligation of perforating veins (Fig 313).

Thus skin grafting 1s of little permanent benefit unless the basic cause
of the ulcer (incompetent perforating veins and/or long and short saphcnous
vein) are dealt with at the same time, or shortly afterwards.

Deep vein ligation and the post-thrombotic syndrome.—As we have scen
in Chapter XIV. after an acute femoral thrombosis (white leg), complete
recanahisation of all the deep vemns occurs 1n the majority of cases Re-
canalisation and organisation of the thrombus destroys the valves, leaving a
valveless deep channel runming right down to the calf. However, this valve-
less deep channel may consist of several relatively small shts (rather hke
Figure 253) or 1t may be a large dilated single valveless channel (like Figure
254) The latter 1s obviously more capable of transmitting retrograde venous
pressure than the multiple channel recanahsation type (which 1s the commoner
in our experience). Recanalisation and organisation takes between once and
two years to become complete, and it 1s about that time (one to two years
after the acute thrombosis) that the symptoms of the post-thrombotic syndro'mc
may begin to make their first appearance These symptoms arc (1) ulceration
and induration. (2) chronic oedema. (3) a certain amount of decp-scated
aching in the lower leg

For many years 1t was believed that 1t was this vaive destruction m‘:l;c
main deep vemns (femoral and poplitcal, cte) that was primanily responsibic
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F1a. 313

To illustrate the steps in the treatment of &
Lirge venous ukcer A. The original lesion.
Note the swollen ankle and the widespread
srface ulceration. B. Stage 1 1n the surgt
al treatment.  After a short period of rest
In elevation to reduce oedema and control
ifection the ulcer was covered with spht
&in grafts (postage stamp grafts) C. Stage
? of supcal treatment.  After four weeks
fol support and compression with webbing
thatle bandages the patient was re-admutted
10 hospital for u sub-fascial ligation of the
ukle perforating veins, and a complete
sripplog of her Incompetent great saphen-
% vein. Note that the ankle incsion for
the mb-fasetal lgation operation has gope
eht through the grafted ulcer but bas

wtisfactorily Also note the differ
2 In the general contour of the ankle

as compared with A,
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for the onset of the: ulceration and induration syndrome of the ankle (Bauer,
1948). This reasoning which led to large-scale attempts to cure or amechorate
the syndrome by ligating these valveless deep veins (erther the popliteal or the
femoral). Now, as we have shown in Chapter XIV, destruction of valves
in the main femoral and popliteal veins 1s not a prerequisite for the develap-
ment of induration and ulceration of the ankle, and in fact we have found that
many of the so-called post-thrombotic ulcers have normal valves mn the
popliteal and femoral veins Hgjensgaard and Sturup (1949. 1952) camc to the
same conclusion from a study of venous pressures in the leg

However, though destruction of these main deep valves may not
be directly contributory to development of induration and ulceration. 1t
certainly contributes to the amount of oedema and general discomfort and
aching 1n the leg 1n these patients Those patients in whom oedema and an
aching calf towards the end of the day are major complamts, usually have
a large valveless deep channel (commoner) or a completely and permanently
obliterated deep vern (rare)

Ligature of the deep recanalised vein for rehef of the post-thrombotic
syndrome was first suggested and carried out by Homans However, it was
not untd Bauer published his glowing reports of the results in a large number
of cases of ligating the popliteal vein, that this procedure really caught
the surgeon’s imagination and was fairly widely taken up Disappomtment
in the results of the operation quickly followed

Deep vein ligation and ulceration —It 1s highly probable that any good
effects on the ulcer which may accrue are the result of the ancillary trecatment
that is carried out at the same time, i/ ¢ bed rest and tight elastic bandaging
of the ankle Reports recently published from a number of different sources
(Lanton 1953, Moore 1953, Goligher 1953, Cockett 1953 and 1955, Boyd et al
1954) make 1t clear that deep venous ligation in itself has little effect on the
course of ulceration and induration of the lower leg This is only to be
expected from a consideration of the pathology, because the basic cause of
this part of the post-thrombotic syndrome is purely local, the destruction of the
valves in the ankle perforating veins

Deep vein ligation and swelling of the leg —The effect of the deep vemn
higature on the amount of swelling in the limb 1s neghgible in our expericnce
If a truly recanalised incompetent deep vein 1s tied, 1t has no cffect on the
swelling and does not cause ocdema However, if 2 normal femoral or popliteal
vein (e one with valves) is tied, usually the swelling is increased and the
patient has more ocdema than before the operation; this is a mistake which
has been made 1n the past )

Deep vemn higation and leg pan—The effect of ligation of a large
incompetent main channel on the deep aching pain in the leg and calf, however.
1s to ameliorate 1t and make the limb casier  Many writers (Bauer 1948, Linton
1953. Moore 1953, Cockett 1954) have remarhed upon this and n fact 1t
appears 1o be the only definite beneficial effect of a deep vein hgature
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In performing this operation for pain 1t 15 essential to be sure that 1t
1s being done for the mght sort of pain  Most patients with recent ulcera
tron have some degree of pain and aching in the erect position and the pain
1s in the lower third of the leg at and around the ulcer The true generalised
aching of the leg and calf muscles as the day wears on—due to desp vein
mcompetence—is a much rarer complamt It has been our experience that
many of our patients whom we thought had this typical deep aching pain
lost 1t after the ligature of the ankle perforating veins and healing of the ulcer
Thus to sum up the effects of Ligation of an incompetent deep vein
{eather femoral or popliteal) are as follows —
On ulceratton and nduration Nil
On swelling Nil
On pain and aching Some effect 1n certain cases
In general therefore we think that ligation of recanalised deep \eins has
linle place in the surgery of the postthrombotic syndrome
Indications for deep vein Iigation —This should only be done (1) when
it has been shown that a penod of supportive bandaging which heals
the ulcer does not abolish or easc the calf pain (2) when eradication of
icompetent veins of either the long or short saphenous systems or anlle
perforators, if present, has been done without rehief (3) when 1t has been
shown by a rehable venographic technique that the deep vein 18 in fact patent,
valveless and pathological. In such circumstances ligation of the deep vein
(pophiteal or femoral) will bring relief from the pain and a grateful patient
(especaally 1f he or she has work which entails being on the fect all day) They
are relatively rare but they do occur and the operation should only be advised
by surgeons who have special experience 1n vascular surgery
Ligatlon of the incompetent femoral or popliteal vein.—Pathological
femoral or popliteal veins can be recognised at operation They differ from
normal veins 1n the following respects —
1 They are more adherent to the femoral sheath and the artery and 1t 1s
sometimes a tedious business dissecting them out.
2 The wall of the vein may consist of a very thin walled portion giving
place to a longitudinal white fibrous strand, clearly seen through the vemn
This appearance 1s typical of a recanalised vein, quite different from
the Bomogeneous bimsh white appearance of the normal femoral or popliteal
Yein.  The fibrous thickening and irregulanty wathin the recanalised vein can
sometimes be appreciated by palpation between finger and thumb
3 On exposure the presence of functioning valves 1n the vemn can be
tested by retrograde saline injections—as described 1 Chapter VI (p 156)
The main ponts 1n their exposure are as follows —

th POPLITEAL vEIN —(1) Always make a transverse or S incision in the skin of
' © Pophteal fossa, Longitudinal incisions are very Liable to weal. scars, keloid
*mation and contracture (2) The external popliteal nerve 1s superficial
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lying just under the deep fascia on the lateral aspect of the poplitcal fosa
The tibial nerve is on a deeper plane between the short saphenous and the
popliteal veins (3) The ven 1s superficial to the artery. but closely bound to

it in the vascular sheath (4) The vein 15 ligated on the upper part of the
popliteal space

FEMORAL VEIN —The best site for its hgation 1s distal to the entry of
the profunda vemn in the upper third of Hunter’s canal. (1) A longitudinal
mcision over the vein in the lower part of the femoral triangle 1s made. 2) The
femoral vein lies deep to the artery, and the latter may have to be mobiliscd
to expose the vein. (3) There may be several good sized venae comites about

the artery here—they must not be mistaken for the main femoral vein A wide
exposure avoids this

The place of sympathectomy.—Linton (1948) smid “Lumbar sympa-
thectomy has been used in our clinic 1n a number of cases. but unless it is
combined with some other form of treatment it has not cured the ulceration.”
Later experience in the Massachusetts General Hospital vascular chnic
(Linton, 1953) confirmed this view, and gave grounds for supposing that
sympathectomy alone, if anything, worsens venous ulcers, and ceriain of these
cases developed a chronic eczematous condition between the toes This has
also been seen n our follow-up of cases treated by sympathectomy (Cockett
1953), that 1s, we are 1n agreement that, in the ordinary case of venous ulcer,
sympathectomy confers no benefit

As the effect of lumbar sympathectomy 1s to increase the artenal blood
flow into the superficial tissues of the leg and ankle. 1t is obvious that this
will only aggravate the congestion of these tissues, which are already suffering
from an impaired venous return It therefore only further increases the burden
on the already incompetent venous system

There are, however, two groups of cases which lumbar sympathectomy
may help: (1) Those in which obliterative arterial disease is present, as well
as post-thrombotic ulceration, and (2) where venous ulceration occurs
women with erythrocyanosis frigida, a lumbar sympathectomy performed
about the same time as the local operation on the perforating veins will hasten
and consolidate healing

With these two rarc exceptions lumbar sympathectomy 1s contra-indicated
in venous ulceration

CONCLUSIONS

| The post-thrombotic syndrome consists of pain, swelling, induration,
cczema and ulceration about the ankle (One, two or all of these features
may be present in one leg )

1 The destructive feature of the post-thrombotic syndrome 1 the
wmcompetent ankle commumcating vems. Superficial varicose vemns and
valveless deep veins contribute to a lesser and varied extent
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3 Before operation the swelling imduration and ulceration are overcome
by continued pressure bandaging (Chap XVI) supplemented if necessary
by rest and elevation of the foot above the heart level

4 Skin grafting 18 occasionally required followed by pressure support
untit the graft 1s consolidated.

5 The key of the treatment 1s the complete location and division of the
fonlty ankle communicanng veins Vancose veins of the long or short
saphenous systems are higated and stripped as necessary

6 When 1n spite of adequate operation on these leg pain continues, rhe
ligatlon of a large valveless femoral vein may give some relief

7 Lumbar sympathectomy —Has little contribution to make in the treat
ment of the post thrombotic syndrome with the rare exceptions of the erythro-
cyanold and schaemic imb
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Case-taking 84-94 (see also Examnation of
patient)

— — anaemia, 86

— decp thrombosts, 84

— — diabetes, 86

— family hustory, 86

— personal history, 84

— superfiaial thrombophlebitis, 86

— — ulcerative colitis, 86

Chilblains, 377

Chiropody, 257

Chinical prseffentanons of varicose vewns, 111-

Clot, ante-mortem. 302

— consecutive, 301

Colitis, ulcerative, leg ulcers complicating,
86, 392

Communicating vemns, see Perforating or
communicating veins

Compensatory veins to thrombosed deep
vemns, 155

Complications, after sclerosing 1njections,
179-182

~— post-operative, 251-260 (see also Post-
operative complications)

Compression treatment, history of, 17-19,
396-399 (see also Bandages, Ban-
daging)

* Congenital ” varicose veins, 68

Constitutional effects produced by sclero-
sants, 179

Contramdg:;mons to i1njection treatment, 162,
1

Contrast media for venography, 329, 330,
334, 535, 340

Cough impulse test 97, 98, 128

Cramp, following injection, 181

Crépe bandages, 420

Cuticular naevi, 151

DIABETES, 86
— ulceration complicating, 394
Diachylon plaster, 259, 407
Diagnosis of vanicose veins, 95-157 (see also
Case-taking, Examination of pa-
tient)
— Brodie-Trendelenburg test, 100-103
— compensatory veins to thrombosed decp
veins, 155
— cough impulse test, 97, 98, 128
— cuticular naevi, 151
— degrees of varicosity, 155
— differenttation of internal and external
saphenous vern incompetence, 135
carly varicose vens, 116
cfficiency of vein at operation, 155, 156
incompetent ankle perforating veins, 141-
143
incompetent internal saphenous vein, 116-
124
incompetent perforating veins 138, 139
indcfimite findings, 153, 154
mmadcquate n relatron to recurrence 263
inspection 97
internal thac vein inefliciency, 145-149
palpation, 97
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Dragnosis of varicose veins—conzd
— perctéssxon tcst.198
~— pseudo-external saphenous incompele
133 134 P petence
— Schwartz’s tapping test, 98
— simultancous mcompetence of internal
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vens, 143
tourniquet test 98-111
triple incompetence of internal and ex-
ternal saphenous and perforating
veins, 145
vanability of veins, 153, 154
varices of lower abdominal wall, 150
varicose external saphenous vein, 124-133
varicose veins and arterio-venous fistulae,
151-153
Dicoumarol, 316, 317
Digital veins, dorsal, 29
— — plantar, 29

Diodone, 329, 330, 331, 334, 335, 339, 340
— maximum dose of, 340

Disfigurement 1n varicosis, 77

Dorsal digital veins, 29

*

I

—

EARLY VARICOSE VEINS, 116

Eczema, varicose, 78, 79, 80

— — conservative treatment of, 416

— venous 6ulceratlon associated with, 375,
37

Eczematous leg, bandaging of, 416

Elastic bandages, 417

— compression, 399

— stockings, 420

Embolism, 295-327 (see also Thrombo-
philebitis, Thrombosis)

— chinical presentations of, 305-312

established, treatment of, 320-322

following 1njection treatment, 159-161

— prophylactic treatment of, 320

puimonary, 295

— — after operation for varicose veins, 253,

254

~— diagnosis of, 306, 307

- 1cidence of, 296

— post-operative, 303

— production of, 305, 306

— treatment of, 319-327

Embolus warmng, 305

Endocrine factors 1n varicosis, 65

Epigastric veins, superficial, varicosity of
34, 150, 151

Equinus deformity complicating varicosity,
257

Equipment for sclerosing injections, 171

Erythrocyanosis frgida, uleers assocated
with, 377-380

Ethamohn as sclerosant, 168 169

Examinauon of patient, 84-94

— abdomen, 91

— artenal supply of leg, 89
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257 (see also Foot)
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and
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— deformities, to induration and
u]ccru.(ou, 366-369

~— flat, complicating varicoaity 256

Glum?‘}ﬂ phlegmasia caerulea dolens,
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Gmlcuhrm

9:1? also Dla c:)
Gordh s needle, 318 319

Groin lyth collectlon in  post-operative,

— wound, care of, 254
HAmouéuqzisnsna- phenol-glycenne injec

— cumpl.l;lhn; o] g, 244
— complicating codly 80

— from tom varix, 24

Hur luﬂ ln limby nﬁcd.cd with varices, 80

Heart, lnd the venous return, 65 66
on treatment In pres-

— venous
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Hydrostatic cffects and venous pressure 68
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tion, 93

—_——— la:er-l ;]pt}on of, 325
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— — — Incompetence of 145 149 276

— — — vardcoslty of, during pregnancy
148, 149

circumflex, 34
lnup‘duﬂ(m. (ollow'ln] sclerosing  Injec-

tions, 1
Indsions fcr ogcndm on varicose velns,
— lnad.cqu:tc. In relltion to peruistenco or

ru:urrence.
Induration and ulcer syndrome, 343-370
(see also Post-phlebitic syndrome
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— aldfication of thrombosed 182
— chemi kebitis follcw[n],.l

— clinical effects in injected veins, 178, 179
— complications of 179 182

— comstitutional effeets of, 179
— contraindications to, 162, 163
— camp following, 181
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Injection treatment of vanicose veins—contd

— delayed thrombophlebitis after, 182

— diagrams of varicose veins, 177

embolism after, 159-161

*empty " vein techmque 172

cquipment for, 170-172

evaluation of, 184

failed sclerosis and recurrence after, 183

first injection for sensitvity, 176

history of, 159

immediate after-care 178

indications for, 161, 162

injection ulcer, 180

latent thrombophlebitis after, 182

local swelling of legs after, 181

massive thrombophlebitis after 179

nccrosingo of whole vein wall following,

note-taking, 177

of cuticular spider-lihe varices 176

pain and incapacitation after, 179

plan and number of 1njections
session, 176 177

posttion of operator, {74

posttion of patient, 172, 173

progress of, 159, 160

prominent vemns about ankle and dorsum
of foot, 177

puncture of varicose veins, 174, 175

recurrences after, 160, 183

rish of embohism, 159-161

safety of, 159-161

selection of varices, 173, 174

sensitivaty rash following, 181

sensittvity test 176

sepsts at site of ingection, 182

sitting or honzontal position, 172

skin preparation, 174

standing position, 173

summary of, 184

suppurative phlebitis following, 182

techmque of, 172-178

transfixion technique 174, 175

ulcers due to, 180, 351

Injection ulcers, 180, 391

Instrument table for injection chnie 171

Inversion of vein during stnipping, 244

lodine as sclerosing agent, 159

Ischaemic tissues, 90

R O A O O R O A N O

L1

per

L

PR rerretnd

Jaunpice, acholuric, ulceration of ankle
complicating 394
Joints, suff, comphicating varicosity, 236

KNLELING AT WORK, 256

LEATHER STOCKING, 18, 19
Leg, artenial supply of skin and subcutancous
tissues of, 62-64

— functional changes 1n varicosis, 80

— local swelling of, after injection, 181

pain, conditions other than varces
causing, 84

~— decp vern hgation and, 444

ulcers see Uleers, Venous ulcers

venous flown, 72, 73

venous return from, 65-73

P

456

MB

Ligation, history of 21-24
~— non-tcrrmnal, 1n relation to
e recurrence
of iternal saphenous vein, 212
of !nf?luztancs of long saphenous vemn,
sapheno-femoral, 213
terminal, 196
Ligations, multiple, of saphenous trunks 249
— — recurrences after, 276
Light for examination of paticnt 87
Limb, lower, sce Leg
Linimentum calaminac, 416
Lithiom salicylate, 166
Lithocaine as sclerosing agent, 159
— dosage of, 166
— toxic effects of, 166
~ with quimine and urethane, 166-168
Lymph, gglzlccnon in grom, post-operative

Fa

Lymphatics, in venous ulceration, 362, 366
Lymphocdema, 266

MAHORNER-OCHSNER COMPARATIVE TOURNI-
QUET TEST, 110, 111

Mahgnan:;c]y’,) thrombosts associated with, 304,

Massage, deep, value of, 257

Mayo’s ning stripper, 190 222, 223

Meleney s ulcers, 389, 390

Mercuric chlonde as sclerosant, 159

Metatarsal veins, 29

Milroy’s disease, 82

Monethan, Monoethanolamine, Monocthan-
olaminc oleate as sclerosant, 169
186

Muscular exercise, effect on venous pressure,

— — effect on venous return, 66

Myers’ stripper, 216

Nacvi, cuticular, 151

Necrobiosis ipoidica diabeticorum, 394

Necrosts, of whole vein wall, following -
jection, 180

— tissue, following phenol-glycerine injec-
tion, 164

Needles 170 173

— botling of 171

~— Gordh’s, 318 319

— sterihisation of, 170, 172

Neoplastic ulcers, 389

Neovaricanc 168

Neuritis, saphenous, post-operative, 251

OnesiTy comphicating varicosc vCins, 80
— control of, 257, 258
Occlusive-pressure bandaging 422, 423
Ocdema associated with venous ulcers,
~— 1n post-phlebitic syndrome, 369

— 1n legs, some causces of, 81, 82
Opcrnhon,s (6csts for efficiency of

1

376

vein af, 155,

— usec of sclerosants at 246

Operative treatment of varicose vens, 186
250

— nccorc‘!-mg to diagnosis, 193-196
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— of Internal mphenous wein 198 223

— of post-thrombotic syndrome, 424-447
supcrfiaal vancose velos, {96 197

— of venous ulcers, 424-447

‘ormed, 186-190
nngaumtx i in dru 197
saphenectomy In siu

ue of, 193
-— {erminal Yigation, 156
— e of aclerorants at operstion 246

CiroanniTiesd "

Omtn'&:llﬁl.%
— of tbia, vlcers assoclated with, 383

‘booe, D4
on assocated with, 383
Pa]n. [allcw'l.ug sclerosing infections, [79
— In legs, conditions other than varices
causing, 84
—— «— —— gdeep vein ligation and, 444
— in varicosis, 78 79
— of venous ukcnﬂon. 376 377
- pud-opcmﬁvc.

~— slgnificance
hlp:ﬂon of ).lmb:. 89
of varicoac veing, 97

Pnrknu, Instructions regarding peessure ban
daging, 422, 423
—~ noﬁ-co—opentlon of 276
— preparation of, for examination 87
— welection of for operation, 192
Pelvic veim, 4643
Peroumslon test, 58
— —in bﬁnpalcgu:y of lnternal saphen

_~inkt55

— — in re! Uon!olmcmalmpbcnomvdm
~ —in m.;h,y <35

— — internal ankle, 5560

— = lateral, incompetence of 358 360

cT

457

INDEX
Perforating veins—contd
of Asj;kle destruction of valves in, 356,
3

—— fncumpetcncc of, 357 58
on anterior

veln, 4

Perslstent or recurrent vancose veing, 261 283

— after excdisdon of superficral 275

— after lnjection treatment, 160 183

— after muldple ”?ﬁtml. 276

—~— after stn 0

— e of

~ concident internal and external mphen
ot Incompetence with ecrema and
ulceration, 280

-~ due to incompetent communicating veing,
280-282

— failure to ligate intermal or external
saphenous trunk, 265 273 274
— imadequato sfter-care, 276

Vdu 274
non-co-operntion of patient, 276
non-terrunal g ligation 266
overlooked tributarles, 271 273
reasons for re-operation 277

dizgnosls in relation to, 277

— — history taking. 277 o

— ~ incompetent communical veing,
s g *

— lnkcucm, 278

-~ tve, 278 283
tmﬂnxcd tr{buuris. 267
— with eczemz and ulceration 280
th uncertain dhgmas. 276
Pcﬂbcs test, 110, 1
yoerine as n:}cronn
—~— b ngnhcrl:éccumo{ 165

|

of

— dmn&gor 164

thrombored deep velns, {64
~— sterilimtion of 164 P
~—- tissue necrosls due o, 164
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THE PATHOLOGY AND SURGERY OF VEINS OF THL LOWELR LIMB

Phlebitis, 77 (see also Thrombophlebitis)

— blue, 313

— deep, 80

— cxtensive *‘chemucal,” following injec-
tion, 179

— suppurative, following injection, 182

Phlebogram, 1n differentiation of internal and
external saphenous vein mcompet-
ence, 135

— value of, 94

Phleboliths, associated with ulcers, 384

Phlebothrombosts, 302 (see also Thrombo-
phlebitis, Thrombaosis)

Phlegmasia alba dolens, 312-314

— — — early wniters on, 12-14

— — — treatment of, 322, 323

Phlegmasia caerulea dolens, 313, 314

— — — treatment of, 323

Physiology of veins, 65-74

Phystotherapy, value of., 257

Pigmentation, 1n garter area, 376

— of Iimbs 1n varicosis, 78

Plantar digital veins, 29

Plaster, soap-lead-resin (diachylon), 407

Poliomyelitis, ulceration of leg following,
380, 381

Popliteal nerve, medial, 40

Popliteal vein, 44-46

— — division of, 233, 234

— ~— inspection and palpation of 229

— — passage of stripper into, 244

Posterior-arch vein, 32

Postero-medial vein, 32, 34

Post-operative care, see After-care

Post-operative complications, 251-260

— deep thrombosts, 252, 253

— discoloration of shin, 251

— cmbolism, 253, 254

localised periphlebitis, 252

lymph collection 1n gromn, 252

pain, 251

pulmonary embolism, 253, 254

— saphenous neuntis, 251

— — — wound sepsts, 251

Post-phlebitic syndrome 369

Post-thrombotic syndrome, 343

— — — conscrvative treatment of, 296-423

— deep vein ligation and, 442-446

— operative treatment of, 424-447

—_ p(:;thologlml phystology of, 343-

37

Pregnancy speed of venous flow 1n, 72

- varicose veins in, 247, 248

~— varicosity of internal thac veins duning,
148, 149

Pressure, 1n vancose veins 71, 72

~— venous measurement of, 340, 341

Pressure bandage, 407

adhesive, 407

— removal of, 413

— when to change, 414, 415

benefits of, 399

criteria of good 403

techmque of applying, 407-411

Pressurc pads 412

Frrdb bbb

J 1

P

—

—— —
— ——

— ——

458

Pressure sores, and vlceration 384

Procaine, as local analgesic, 198

Procaine 1n sihicylate, 166

Profunda i{cmGOhs artery, anomalous ongin
of, 3

Profunda femoris vein, 44-46

— ~— — duplication of, 46

Prothrombin time 316

Pseudo-external  saphenous
133,134

Pubtc varices, 118 148, 149 150

Pudic artery superficial external, 35, 36

Pudic vein, deep external, 209

— — superficial external varicosity of, 118

Pudic veins, superficial and deep external,
34

incompetence,

Pulmonary cmbolism, see Embohsm, pul-
monary

Pyrexia, persistent low-grade, as sign of
thrombosts, 308, 322

QUININE AS SCLEROSANT, 159
Quinme and urcthane, 165
— — — with hthocaine, 166-168

RasH, sensitivity, following injection, 181

Rectal examnation, 92

Recurrent vanicose veins, sec Persistent or
recurrent varicose veins

Respiration, effect on venous rcturn, 67, 68

Results of operative treatment, 258-260

Retrograde injection of saphenous trunks,
246

Rigor, ashsngn of septic thrombophlebrts, 315
Rubber plasters, sensttivity to, 254

SALINE SOLUTIONS AS SCLEROSANTS 169

Salvarsan as sclerosing agent, 159

Saphena vanx 241

Saphenectomy, 188 (sce also Saphenous vein,
Stripping)

— by abrasion an&sg})c;rosnnts, 188

— by stripping 214-22

— bgl' stnppfpugg and saphenectomy 1 sifu,
197

Sapheno-femoral junction, landmark of, 30,
200

Sapheno-femoral igation 212,213 241
——p—-— —~— and stnpping. 189 12980 198-223
heno-popliteal exposure, 2
ggghcno-gogmca] junction, idenbification of,
234
Sapheno-pophteal ligation,
P dangers of, 241
— — - masions for, 226-228
Saphcnous nerve, 31
Saghcnous neurtis, post-operative, ?.Sfl
Saphcnous trunks, determination o
ency of, at operation, 155, 156
— — chmnation of, 196 ]
— — fmlure to hgate, as cause of recur
rence 265
injection of stripped, :2,40
muluple igations of, _42
retrograde mjcction of 246 nis
thrombosed found at operation, -

difficuliies and

eflict-

P
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Sapbenons variees, external recurrent, 273
—~— — internal, recurrent, 270-273
phenous vein, ACCEIIOry
E — .m;ro-ht;‘l!‘olnb\mr! of, 209

——— mtnm to Uptc, 274
——— petent, impulse [n 128
....--——»doublnl test, 129

._.._—rccurmtvnﬂwdq
—_———— on for 179, 280

43: to mcé.ul popliteal

— internal, anatomy of 30-36
— and perforating veins, simultane-
ous lnmmpercnm of, 143
— — dismection
—_— daphuUanLoL 35 241

— — axponze o
— — ~— atankle, 214
— —~ — 3t groln, 200
-—-—fli]ure!olip!e,ﬂ}
— — Incompetent, differentiaion from
ilmls petence of extarmal veln,
— — percusslon fest, 118
— — sgns of 116
——(mmiqnntu?z
large tributarjes of 246
——l]pﬂonof 212
location of 204
—opcnﬁonfotnﬂmae,l%m
_*mm"zr dent, 200
- on of patient,
reammnrleodtyor 270273
—_— up;nﬁm for recurrence, 278

— rchm to dfttpzhsa;.h,i3
— s g o 14- (xe also
Stripping operation)

[RRENEN

pribreetrnt
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i g

commumcations of,

3s 206-112
— — — valwesof 52,53
— -~ miternal and external, and perforating
incompetence of 145

————— dlﬂcftutildon of ipcompet
of 135

————— dmulmneoua Incompetence
of 135138

Sapbenots veln—co
~— — non-terminal lipuon of 266 267
-— — postero-medial, 208

g test, 98
Sclerosants, 158 135 (see afso Injection treat
o b
— actlon of, 158, 139
— aethanolamine, 168 169
— genceral effects of 159
— injection ulcers duc to 391

proved,

— quinipe and urethane, 165

— quinipe urethane with lithocaine, 166-168
— saline solutions, 169

— sodium marrhnate, 169

—~— sodum tetradecyl sulphate, 169

— sterility of 163 170

— use of at varicos veln operations, 246

Scleromant \htmpy hmory of 159 160 (ses

)

— - llf cf ]59—]6]
Sclerosis, £ after injection 183
Sclection ol ts for operstion, 152
Senlle vleer
Scmluviry rash, fol]oﬂn; Injection, 181

test, In Injection treatment, 176
Scpfh. n ato of injection, 182

ve, 251 252

s:mct detection and elimination of 52
Sitting, prol eflects of 236
Skin examination of 88
— of leg and foot, arterial supply of 62-64
— post-operative discoloration of, 251
— preparetion for tnjcchau 174

- Foﬂeﬁ% erial synergic gangrene
— salinertof o va avactcouls, 73
— varnishiog,

Skn mm.n; wn venou: nlcers, 439 442
Sodr—lcnd renn adhenve plaster 407
carbonate e xlerosant, 159

Sodium chloride as sclerosant, 159 169 170

Sodlum morrhuate as sclerosant, 1

Sodlum salicylate as scleronant, 159

Sodiom 2 tetradecyl sulphate 169

Solett muscle, velus drﬂnlng. 41 42,60

Sa as sclerosant, 169

Spa treatment, 258

Speder like varicex, lnFaJou of 176

?nzgjz;;. excezdve e cct;{or 256
taphylococcus aurens we| 182

Stm]éﬁ of needles and syringes, [70-172

Sterility of sclerosants, 163 170

Stitches, 235

Stockings, cl.uﬂc. 254 255 420

— leather 13 }

Stool for pndcm, 87

Stripped trunks, ingection of 240

Stripper Babeock 8, 190, 191

— Mayo s, 190, 222, 27)

— Myens 216
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Stnpping operation 189 216-219
— - and retrograde mjection of sclerosant
persistence or recurrence after, 270
- “clcan ™ method 222
— determination of whereabouts of tip
of stripper, 220
— difficulties and dangers of 244-248
— dng;sbon of saphenous trunk before
— ecxposure at ankle, 214
— external, 222, 223
-— rupture of vein during, 223
hacmorrhage complicating, 244
— history of 24, 190-192
~— 1nterrupted, 219
—- 1nversion of vein, 244
tnpping, location of vein, 215
of external saphenous vein 223-234
— act of stripping, 230-232
— alternative ankle incision, 225
ankle-knee approach for
saphenous vein, 224
“ clean ” method, 230, 231
complications at operation, 232-234
local analgesia for, 224
passing the stripper, 226
— posttion of patient, 224
of internal saphenous vein, 214-223
passage of stripper into femoral or popl-
teal veins, 244
post-operative course and care, 234-239
pulling the stripper throuech the vein, 244
recurrent varices after, 270
results of, 259, 260
subsidiary incisions 220
surgrcal anatomy, 214
technique of, 215-223
with Mayo's ring stnipper, 222, 223
Sugar as sclerosing agent, 159
Sulphonamides, use of, 254
Superficial vances, recurrence after excision
of, 275
Sural nerve, 38
Surgical anatomy of veins of lower himb,
28-64
Swelling of legs, some causes of 81, 82
Sympathectomy, for venous ulceration, 446
Syphilitic ulcers, 387, 388
Symptoms of varicose veins, 77-94
— aching and pain, 78, 79, 84
— disfigurement, 77
— cczema, 78, 79, 80
— fatigue, 77, 78 80
— functional changes tn Iimb, 80
— hacmorrhage, 80
— loss of hair of imb, 80
- obcsity, 80
— shin changes, 77, 78
— swelling, 81 82
— tenderness, 79
— ulceration, 78, 79, 80
Syringes 170
— stenthsaton of, 170, 171, 172
— transnussion of hepatitis by, 170

|

H

NEEERE

2]

NN

external

P

PR

PEELELT

Tarp,nG TEST, Schwartz’s, 98
Temperature of legs 90

|

460

Tenderness as symptom of varicosis 79
Tendo-Achillis shortening of, 366, 368
Thrombo-cmbolism, 295-327
Thrombophlebitis, asymptomatic 80

~— delayed after injection tresiment, 182

— latcn(lsgomphcaung mjection treatment,

local signs of in legs, 308-312
massive following injection, 179
persistent low-grade pyreniain 308
* recurrent grumbling,” 324
septic, 315
superficial, 86
ambulatory treatment of, 287
causes of, 285
in lower limbs, 284-292
— 1n non-varicose veins, 285
— In varicosc vens, 285
of external saphenous vein 289
of 1nternal saphenous vein 288§
operative treatment of, 288-291
post-operative or post-partum, 291
— symptoms and signs of, 285-287
Thromboscdlcsigcp VeIns, Compensatory veins
to,
Thrombosis, 295-327
— calf, 297, 302, 309, 310
— chinical presentations of, 305-312
~— deep, 84, 86, 181
— after operation, 252, 253
— anticoagulant drugs, 315-319
— association with ulcers and induration
344-346
— factors predisposing to, 303 304
— of upper Iimb, 300
— prophylactic treatment of, 315-319
femoro-hac 309-312
mechanism and pathology of, 300-303
post-operative, 252
— precautions against, 253
prophylactic treatment of, 320
sites of occurrence of, 296-299
— anticoagulant drugs, 315-319
deep venous ligation, 325
of the established condition, 320-322
when anti-coagulant drugs are contra-
indicated, 324
when raising of legs 1s impossible or
undesirable, 324
Tibia, ostcomychtis of, ulcers associated
with, 383
Tibial venae comutes anterror 40, 41
— — — posterior, 41 42
Tocs venous dr:nn(:)\(g)n:I Erlom. 29
urniguet tests, 100-
To-_ %rodxc-’l‘rcndclcnburg, 100-103
— — comprative, 110, 111
— double 104-107
~— «— 10 tncampetency of external saph-
enous vein, 129
— for internal thac vemn incompetence.
148
— general remarks on, 111
—_ ign ?ncnmpcltncy of internal saphenous
vein, 118
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Tournlquet testy—contd

~— «— in incompetency of perforating veins,
— =M -Ochwner 110 111

— —~ Perthes 110 11t

—_— 100-103

—_— of, 100

— — ipl, 107 110

1
hniqoe in injeet]

INDEX

Ulcers—contd

— related to certain general discases, 391
— r:lndonnto vancose veins, 36-348

~~ tuberculous, 388 189

Uneia's paste, 415 416
Unne of, 94

174 175
Trauma, as factor in deep thrombosls, 304
T see Lnpect] o ;

trentment o
Trendelenburgy test, see Brodie-Trendelen-
test
Tnbmr{u. unhigated, in relation to recur

Triple lwompct:ncn of intermal and external
pbmmu ard perforating  veins,

Tripie loumiquct teat, 107 110

Tromexan, 316
Tropical ulcers, 395
rousery as peotection for women patienty,

Tubercnlous uleers, 388, 389
Twia injection method, 166-168

ULcex =earmNG Al!_A OF ANKLY, 63
Ulcerntion, 78 79 80

— chromic, r'pcncmlun in relation to, 93
Ulkerative coll

— — legul mﬂn(;.’
Uleers, mc(ncuml. 3& e also Venout
_ uu:rhl. 35#387

with arterk fistolae
-~ : with erythr by {rigida,

3
— lnod;g;d with old compound fractures,

ol 389
— of leg !;z\d ankle differentlal dlagnosis of

- venou, 377 395
- phkbomhl usodated with,
~— poxt-poliomyelitc, 380 18]

~— pressute soces and, 384

VALSALVA MANOCUVRE, 67 334
Vllvct,&mu. 2
—ina 31: pgrsf;:mﬁn; velm, destruction of

— of deep veins, 48 52
~— of externa{ saphenous vein, §3
-~ of Jnternal mphenous vein, 52, 53
——o(l.;glvdns.ﬂil
— wim.D‘) 240

1 veiny, 52

G
Varices, asticular speder ke, Inpection of,
1

™
~ of lower abdominal wall 150, 151
~— of mphenous 239

— superfiqal, recarrence after cxmsion of,

275
Varkcose ullccr 15 16, 343 (see also Venous

ulcer,
Varicose velns, actiology of 3
~— history of tbeories, 6-17
aftercare, 254-238
mdmcﬂo-vmo\nﬁnulu. 151 153
teral, operation for 246, 247
—— cimh:ﬂ presentations of, 111 156
pression treatment, bistory of 17

|
1
3

— degrees of uverity of 155
of, 95 (and see Diagnosit)

~— incidence of 3
— infection clime, cq\;gnenl of 170-172
— In pregnancy 247

runc!ure of, 174,175
—~— — recurrent, 261 283 (end see Persistent

or yecurrent
—— r:lnllon of ulcers to, 346-348
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cose vemns—contd

— rupture of, 80

— stripping of, 189-192 (and see Strip-
ping operation)

wurgical treatment of, 21-24, 186-250 (and
see Operative treatment)

— symptoms of, 77-94

~ treatment of, 158-250 (and sce Injec-

tion treatment, Operative treatment)

— by injection, 158-185

— history of, 17-25

— results of, 258-260

— vulval, 247

cosity, degrees of, 155

x, saphena, 241

orn, bleeding from, 241

ushing of skin, 408

i(s) antenor, of leg, 32

mtero-lateral, 32, 34

.ommon femoral, valves of, 50, 52

ommon thac, 48

ompen;ssatory to thrombosed deep veins,
1

[

ieep, of lower limb, 40-46

— thrombosis of, 181

xternal 1liac, 46

— — valves of, 50, 52

cmoral, 44-46

nternal 1lhac, 47

iclvic, 46-48

erforating, see Perforating veins

eroneal, 42

hysiology of, 65-74

yopliteal, 44-46

osterior arch, 32

ostero-medial, 32, 34

srofunda femons, 44-46

tripped, 239

— intenor and valves of, 239, 240

uperficial of leg and foot, venous pres-
sure in, 340, 341

~ and deep external pudic, 34

— circumflex 1liac, 34

~ cpigastric, 34

urgical anatomy of, 28-64

ests f%% efficiency of, at operation, 155,
1

hrombosed, calcification of, 182

‘anability of, 153, 154

1 wall, necrosis of, following injection 180

— structure of, 28, 29

a cava, mfcrior ligation of, 325

ography of lower hmbs, 329-341

tscending, 330

~ technique of, 332-335

~ to show ankle perforaung veins 333

~ to show dcep veins, 332-334

:omphcations of, 339

:ontrast materal for, 329, 330 334,335,340

lescending, 335

— anterpretation of venograms 335-337

n cases of venons vlcer, 348, 349

indications for, 330

indirect, 329

ous drainage from toes and foot, 29, 30

— of soleus and gastrocnermus 41
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Venous—contd.
— flow in lower imb, 72, 73
— hypertenston superfioal, 3, 4
— nduration, histology of, 362
— — secondary effects on mechames of
foot, 366-369
pressurcs, and hydrostatic effects, 68-70
— cffects of muscular excreise on, 70, 71
— mecasurcment of, 68, 69 94, 350-356
— — — In superficial veins, 330 341
— return, cffect of arterio-vchous shunts, 68
— cffect of muscular exercise 66
— — cffect of respiration 67, 68
— — factors mvolved 1n, 66-68
— from lower Iimb, 65-73
— heart and, 65, 66
— stasts, as factor i deep thrombosis, 303
stress, tissue response to, 360-362
— system, superficial, 29-40
Venous ulcers, 343
— — and |0ndurat|on, essential pathology of,
35
* ankle flare ' sign, 375
assoctation with deep
344-346
association with cczema 375, 376
cleaning of, 413, 414
chinical charactenstics of, 373-377
conscrvative treatment of 396-423
deep vein higation and, 442-446
histology of, 362
mduration, 376
lymphatics 1n relation to, 362, 366
oedcma associated with, 376
operative trecatment of, 424-447
— — lipation of ankle purforating
veins 427-439
— — pnnciples of, 425
pamn of, 376, 377
pathological physiology of, 343-370
pigmentation, 376
relation to varicose veins, 346-348
secondary cffects on mechanics of
foot, 366-369
situation of, 349, 374
shin grafting of, 439, 442
sympathectomy for, 446
ulcer-precursor state, 350
venographic findings, 348, 349
venous pressure measurements 350-
356
Venous valvular faslure, 3 4
Vulval vancose veins, 247

WASSERMANN REACTION, 94
Woeight reduction, 258

White leg, 312-314
— -‘-—- ogcmm'e treatment 1n proents

history of, 193
— — trcatment nt;_; 322, 323
Wound closure, 23
— sepsts, post-operative, 251, 252

X-RAY ENAMINATION, 94
Xylocatne, as local analgesic, 198

Zaiy, npple lines of 1n thmmbo‘x’us 301
Zinc oxade plaster, senatitity to, 234

I

thrombosts,
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