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PREFACE

Y ascular diseases first recened senous clucal attention 1 this country about
30 vears ago In the ensung penod there have been great advances n diagnosis
and therapy These have been subjected by the wthors to constant testing
thewr hospital services and practices The authors huve also worktd with the
Amencan \fedical Association the American Heart Assovation and the New
York Heart Assoctation to establish mitionwade entesia far nomenclature hibora
tory Endings and climcal appheations pertent to the problems of circulators
disease

There has been a great deal of hterature on the subject but there has been
110 ook of color description Such a book will be most helpful to the practiciny,
physiczan who has to deal with problems of dingnosis The color changes which
must be understood for accurate diagnoss emnot be portriyed by bhek
and white Shustrations The Color Atlas and Management of Vaseular Discase

supphies fus need From fles mcluding thousands of case hustorics carefully
selected cases are d d and the d

and pathog of the diseases
are explained with therr treatment The principles of therapy are on the wholc

consenvative but some cases are described mn which radical measures were effee
e The detals of surgical technic are not ncluded because they are beyond
the scope of this Atles \evertbeless surgeons will be greath nterested m the
conditions tlustrated

The pictures presented in this Color Atlas were chosen from a collection of 600
photographs llustrating 200 c1ses started 1 1948 These 192 color photographs
Mustrate the lesions of 94 patients which were taken by us or by Edgar | Nehel
of the Clay Adams Company These are also reproduced in transpsrency form
by the Clay Adams Company aad dupheate shides may be ohtuned from them
for e\ducz\un;ml purposes or for Wustrated lectures

Nomenclature and Critenta for Dwgnosss of the Discas
Blood Vessels published by the \ew lgurl\ He:’m Assocmhz: (:rf] 'IIEI;;Z";‘::" h‘:::
uied as the basis for terminology Ve should Iike to thank Dr Harold Pardee

of the parent for hus | to draw hberally from the

chapter on peripheral vascular disease 1 writin
g this Atlas We should
our assocuates an the subcommattee D Nelson W Barker D, ) Mo

r Paul ] RKle:
Dr Joseph E Flymn Dr Gerald H Pratt and Dr Wallace M\ \aler] w)m"}‘ll’;'m']
prepare ths section of the nomenclature and enteria e

“Muss Esther Judkins and Miss Daphoe \orse of the Iibrary of The Rockefeller
v



1 Preface

Institute and Miss Ann F Burke of the library of the Comell University Medical
College, have helped with the preparition of the bibliography

The staff of the Vascular Clime at Cornell mcludmg Dr Ellen McDevitt Dr
Robert Huebner, Dr Francs Perrone Dr Jerrold Lieberman Dr Clara Gross
Dr Irwin Werner Dr Walter Pilmer, ind Dr Leonwd Schuyler have partict
pated 1n the care of these patients

The final manuscript was typed by Mrs Barbart W Gatje of our rescarch
staff Earher versions were edited typed and proofread by \fiss Gertrude C
smith and Miss Gertrude Rogers of The Rockefeller Institute Miss Gerd Stokhe
and Miss Irene R Moullin assisted with the galleys We thank each of them for
thetr enthustastic md expert help

The cost of color printing 1s so great that 1t would not have been possible
to pubhsh this book without the ud of Dr and Mrs Samuel Milbwk Generil
John Morga Mrs Frank Corbett Mr Thornton Oxmwrd Mr Jewn Lambert
Drs Eugene Daly and Pl MacLeod of the Eaton Laboratories and the Iate
Mr Isaac Harter who have contributed toward the cost of production

Wuay T Forey
Invine § WRIGHT
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Artenial Diseases

ACUTE ARTERIAL OCCLUSIOM

Artensal ocels 10n may be caused by many
pathologic states However the most common
causes Jre thrombosts over the site of an

herascl plague embol

s

from a
1

PLL

g or 1 heart and th
assocuated with the inflammation of thrombo
angutis oblite rans

Duagnostic Signs The diagnostic signs of
acute artenal ocelusion 1 a hmb are pallor an
elevation ¢y anosis at 1 honzontal or dependent
level i the early stages coolness of the affected
area bsent or greatly dimimshed penpheral
arterral pulses and subnormal oscillometric
readings Pam and numbpess are uswally pres
ent The osullometnie readings are of salue
idicating the level at which the obstruction
oceurs Pulses which are occluded or dumn
1shed by vasospasm may be released from this
spasm wnd restored by subhngual mtroghe
enm gven as a diagnostic test (1)

Physiologic Changes (Duagram 1) Fol
lowing the formation of the clot or the lodge
ment of the embolus a powerful vasocon
strictor agent appears to be hiberated from the
thrombus This has been named serotonin” by
Rapport Green and Page (2) It produces a
spasm of the affected vessel and the adjacent
callaterals Thus spasm may estend distally for
many centimeters but may relax over a pertod
of hours or days after the first impact

The thrombus has a tendency

to
gate ntself distally 1n the dwection Efmlt)}?e

decreasing pressure gradient and also 1n
many cases centrally Blood flow through the
spastic collateral vesscls becomes vy slug
gish There 1s a tendences for stuz_sh blood to
clot 1n both artenes and vemns and i the
captllary beds (thrombosis i situ)

Adaptnve Mechamsms To countesbalance
the artenal occlusion and vasospism of col
laterals  several compensatin, mechinsms
are doveloped Von Rechlinghausen (8) in
1883 pomted out that the blood pressure rosc
above an area of artenal blockage and fell
below this site This produces a pressurc
gradient which promotes the develop nent And
cfficiency of collateral flow

Brer (4) an 1897 demonstrated that
an arca with reduced artenal blood flow
cutabolie products accumulate These products
have a profound vasodilator or lust Tihe
action They tend to overcome the vasacon
stnctor achon of scrotonin and result 1 o
marked dilatatton of collateral vessels

Thoma (5} m
growth of coll:
to the blood flow through
n 1940 m a review of all the expenmental
data e Materal flow Jud
“the essence n? the d the
thoro m u o nnll)altcr seems to be that
that to thes woil call by tissues 1 need and

us cal there 15 1 local and adequate
Tesponse

‘X?&& showed that the
s 1 1

s R &
them Lowas (6)







Acute Asteral Qeclusion

and extending to mclude the thic artenes and
segments of the frmoral arteries hase been
successfully used They find ther greatest
salue i the rescchion of aneusswms atheeo
sclerotic oecluston 15 with the Lenche svn
drome nd vessels mSitrated with tamor
The ves ¢! sbove 1nd below and espeanlly
at the site of attachment of the grift must e
healthy and patent for this proccdure to be
successful It has been Tumted by the dffi
cuity 1 obtammg suitable homografts The
development of plastic materls may over
come thys problem
2 The Use of Graviy To aid the flow
of blaod tto collateral channels the affected
Db should be kept below heart level This
mav be accomphshed by elevating the head
of the bed on six to eight inch blocks The
common error of raising the imvolyed hmb on
a pillow 15 to be deplored Alternately Slling
the himb with blood by malung 1t dependent
and then dramng it by elevating 1t shgbthy
ean be comemently accomplished by the oser
lating bed of which several types are avarl
able The bed must be requlated to suit each
case The aim should be to obtaim just enough
elevation on the upswing to drain the vems
but not to mamtain 1t long enough to praduce
marked paltor The downswing should gne
ample gravity pressure fiow o produre rubor
€ possible without reaching an angle uncom
fartable to the pattent
3 Vasodilation Callateral vessels ave very
ensitie to environmentst changes  both
tlemic) and physeal Shight chilling can
duse extreme vasoconstriction Proper waonth
aces difation of the artenal tree
1) Avomance oF Tosacco The use of
obacco m any form produces profound vage
onstriction - Some patients are much mare
rasiove to this than others 1n these esen 2
wafe puff of @ eyarctte may ewse measur
able wospasm  Complete abstimence from
obacen 1s U sine qua non for suecessful theg
1py [n addition to acting x5 2 2soconstnicting

3

agent w thramboangptis obliterans there as
evidence to show thit the tafl wnmation which
1s the chiricterstic pitho_gme feature of the
dise e T Ix i ta 2 pecudiie idiosyner sy
to tobreco The milummition ss makudhy g
grav ted by the nse of tobaeen

(b) Warstrn Heut should never b p
phied to an arer with decreased W b flow
However when the -wer provimal to 3% s
warmed a reflex sasedifitition mw follow
For enimple sf the pophtcdl arten iv ec
cluded 1 heatng, pad mu b placed on the
abdomen or grom with bunefit

{c} Drees

(1} Systemic The wse of general visa
dilators such as leohal ntcotuue aad derna
tses hoamethonum compounds priscobine
regitme  dibenzoline  tetmetind anmonsum
habdes abdw arhdin etc has the disad
vantage of dilating the minute vascular hed
sn normal arcas as well as an the affected rcr
where this effect 15 desied The net roult
may be ta deercise blood flow to the Iimb
where 1t 1s most nceded but where spism
due to pam makes the vessels most resist it
to dilatatson Some of these gunts also optn
up the numeraus artentavenous shumts 1 the
hmb and dnert blood flow from the penpheril
tissues such s those of the toes or fingers to
this by pass system further redoang flow
where 1t 1s required In our hands sublia, gl
glycen ! trumtrate 1n 2 dose of 00001 gm Ris
Lpven the maxmum degree of dilatation of
farge 1nd small artenies for penods of onc
o o hours 1t docs not howeser alfect the
musculture of the arterioles Therelace e
cept an cases of oeclusion by spisan of (he
major arenes one should not epect an eles
fion of the temperature of the skin by thy
drug

{2) Intraarteral Bepeated injections into
A artery traumatize 8 This 55 more sttious
when an wntating substance 15 myected and
there 13 some Jocal mBltration of the wall (:[
the vessel and surrounding tisues  Refl



1 SCHEMATIC VIEW OF ARTERY
IN LIMB WITH COLLATERALS

3 REACTIVE PHASE OF OCCLUSION

VESSELS
DILATE UNDER INFLUENCE
OF HISTAMINE LIKE
8BREAKDOWN PRODUCTS
OF ANOXEMIC TiSSUE
(Brer)

COLLATERAL VESSELS
INCREASE IN SIZE
PROPORTIONAL TO BLOQD
FLOW

{ Thoma Lew:f)

Artenal Diseases

2 ACUTE ARTERIAL OCCLUSION

CLOT FORMS OR
EMBOLUS LANOS
PRODUCING INITIAL
VASOSPASM OF

ARTERY AND COLLATERAS
CLOT ITSELF

SECRETES SEROTONIN

A STAONG VASOCON
STRICTOR { Pege)

PRESSURE ABOVE
OBSTRUCTION (NCREASES
BELOW OBSTRUCTION
T DECREASES

( Von Recktingbousen)

CLOT GROWS DISTALLY

Dngram 1

THREATMENT

Successful mmgement depends on the
knowledge of the bove phystologic datt and
the ppheation of hygiemc meisures to ad
the nitur?l adaptrve mechamsms  Attention
to mmute detul 1s necessry (7)

1 Direct Surgery In the cise of sudden
embolization  tf espert viscular surgeny s
avaulable f Jess than eaght hours have tran
spired and if the general condiion of the
patient will tolerate it embolectomy 15 the
treatment of choice This 1s practical only af

the obstruction 1s 1t the bifureation of the
rorty or m the alic artery or femoral artery
down to the pophtcal 1rer Poplteal embolt
nd those distal to 1t do better without sur
gery  Embolectomy may also be considered
m the subclvin or raliary arteries It 1s now
considered wise to recommend anticorgulint
therapy during the postoperative course

The use of artemal grifts and by pass
technies his made surgieal mten cntion feas:
ble 1n some ciwses Large grafts replicing the
abdommnl torta distal to the renal artenes



Chrone Artenal Insufficiency

dicabion v Wk gmduu.’d Of course mobiliza
yon cannot be permitted dunng the shg‘c
swhen massne gangrene » threatened Spreat

mg or very actne frction alse conshtules
2 vontramdication As soon as this phase 13
passed W eneoULIgE carefully controlled
and observed walking even When gangrenous
wes or wicess are present 1 a sharp hne of
demnarcation has developed If there s sadsca

5

tion of aggrasatian as 2 result of this 1t should
e dcferred wntil o fater date

7 General Measures Supportu e mestres
showld not be ne .l cted whnfe focusig, atten
ton on a threatened hinb Problems assou rted
wath sunaus undexlyan., diseases such as pols
wihema old sheumane heart discase ymo
cardhal anfarction or thibctes mellitus should
be treated appropn ely

CHRONIC ARTERIAL INSUFFICIENCY

1£ the limb swrvises the acute occlusion
state of ¢h onte arteral msufficiency often fol
Io s Closure of an artery may also be very
gradusl The patient may then derelop wmter
mttent claudicabion necrotic uleens or gan

grene

TREATMENT

1 Exercise Inthe chrome stage exercise 18
mportant to encourage creased blood flow
and develop collateral vessels Wallang 15 most
destrable but must be modified as to pace and
4 stance by the capanity of the wdividual and
bis affected cirenlation Tdeally it should be at
aslos enough pace to avoid claudication pan
or fatigue Whes this does develop the patient
should pause and alfow 1t to subside betore re
summng, walking We have found that many
patents who at first could walk only a few
hundred yasds or less have been able to n
wease thar walkug distance up to several
mles Thos may of cour e be i part due to
allather methods of therapy nsed concurrently
These mnclude

2 The Use of Grawity The Ppatient should
sleep wath the head of his bed elevated six o
et inches or i possible use an oscillatmy
bud The use of pllows for elevation 1s not sa:’
sshrctary The elesation may best be achieved

by blocks (chock tvpe) under th
head of the bed v e posts ut the

3 Vasodlatahon

(1) Avomance of Tosscco See ubave

(b) Warsrmn In addition to refley het
mentoned above 1f open lestons are not pres
ent the ambulant patient may ke wanm tub
baths daily using 12 to 14 inclies of wter at
930 100° F (36to 38 C ) for 30 mnntes

4 Drugs 1t shin Jesions are present \iso-
dilators which shunt the bload to the slin
arculation may be of » ue ta help heal these
although 1t should be romembered thit one
may thus reduce the flow to the deeper tissues
Alcoholic beverages are probabh s dffectine
as other means md well accepted tn middie
aged and older people To aid i ditatation of
the lasge artenies the patient may st or he for
an houe with a heating pad osex the Jower part
of the abdomen At the same time he may take
a tablet of glyceryl tomtrate OO004 g
under his tangue This procedure should be
carmed out one to three times daily

5 Anticoagulant Therapy Long term anty
coagulant therapy 15 of speesal salue 1 pa
tients with theumatic heart thsease who have
demonstrated any tendency to develop throm
boembolie. complications In 2 group of such
patients which we have followed for from 1
to 11 vears we have been able ta reduce the
recursence of such comphcations by about §0
Per cent (10)

6 Sympathectomy Sympathectomy 15 only
of value 1 yare earcfully selected cases It
{s;n s Eest!xesults 1 the treatment of WNCFCased

uperfiual vasomotor tone with uleer:
Tnereased blood flow ta the muscles shmflzn:(:t
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spasm of severe degree 1s sometimes produced
and gingrene may result Such procedures
should therefore be reserved for tests of vatal
mmportwnee  This therapeutic  approach s
rarely justified

(d) Neme Brocks The most effectne
method for relensing +asospasm 1 the vessels
of the shin 1nd subcutwneous tissues of the
legs 1s the injection of procune mto the
lumbar sympathetic ganglin It frequently lasts
for penods up to eight hours The results are
apt to be less satisfactory when this techie
1s applied to the upper estremities Deep 1n
jections such as these should not be gven 1f
the patient 15 on anticongulmt therapy be
cwse of dinger of hemorthwge This pro
cedure also has the disadsantige of opening
up artertovenous shunts 1n the proumal seg
ments of the mb thus reducing blaod flow
to the peripheral tissues

(e) Sxveaturcronry Rarely sympathee
tomyv (8} mwy be justified 1n the treatment
of acute occlusion It has the effect of pro
longing sympathetic interruption but the dis
adv ntage of subjecting n often severely 1l
prtient to 1 major procedure

(f) Inpucep I'rver Gener vasodilatation
occurs 1 fever This may be induced by m
travenous 1njection of typhoid vaccine An
it dose of 5 million orgumsms using
dilution of 100 million orgamsms per ml 15
administered mcretsing by 3 to 5 mullion or
gamsms with each dose unless the previous re
action mduces a chill or fever of more thm
3° C The um 1s to produce a shght fever with
out 2 chill This form of therapy 1s most help
ful i cases of thrombongutis obliterans with
marhed vasospasm

4 Mamtenance of Tissue Vialahty While
the hmb with mjor artenal nsufficiency 1s
wattimg the development of collateral flow the
tissue mn jeopirdy must be protected against
traum1  maceration nfection  dehydration
and thermil dimage It 1s unwise to increase
1ts metabolie rite and hence the demands for

Arterial Diseases

blood by the application of cvtenal heat
The increased ovvgen need cannot be met the
defiats for ovvgen wnd other tissue foads m
crease marhedly and the tissues die On the
other hand coolmg produces A 1soconstriction
and deereased blood flow In general the af
fected limb should be kept mn n environment
of 70 to 88° T' Wet compresses 1re contrundt
cated beeause of their tendency tow ard cool
mg and the heat loss by evporition further
chulls the part Gently coiting the mb with
an wert fit combined with antmuerobnl
igents wnd then wrippmng it looscly wath cot
ton wool will help muntun n 1dcal environ
ment and protect 1t agunst mcerition

Cold or 1ce arc used i selected pitients
only when it his been deaded to amputite
Such patients are typically dithetics m poor
condition nd with mirked nfection or touie
bsorption from 1 gangrenous foot When
used m this wiv they rcheve pun reduce
bsorption from m infected rea reduce fover
wd low time for the pitient to be prepired
satisfactonly for the operion Thus fre quently
includes the proper control of 1+ dnbetic or
cirdie condition

5 Anticoagulants In patrents with embol
zxton s for example from 1 howt moaure
ular fibrlliion anticoygulnts arc useful m
reducing the mcrdence of further emboli They
aso ard n the provention of evtension of
thromboses During the perod of greth re
duced blood flow m the ffected limb  throm
bosis i situ 1n the capilliy bed and sm ll
vessels together with thromboses n the vems
15 a constwnt threat which dequite antico
wulant admmstrition will help combat

6 Exeraise Under the headingof Adaptive
Mechamsms 1t W 1s pomted out thit collitcral
vessels develop m size nd dfliaency propor
tional to the rite of blood flow One of the
grcatest sttmult to mncresed blood flow 1s the
use of muscles Weight bearmg should be en
couraged 15 soon as the tissuc vibility will
tolerite 1t (9) Prtients should walk veny
slowly slow enough so that mtcrmittent clu



Case 1 Atherosclerosis Obhiterns

CASE HISTORILS
ATHEROSCLEROSIS OBLITERANS

The gradual 1ccumulation of atheromts u;
the mtim of artenes leads to narrowing o
these vessels Blood flow to the muscles may
be sufficient when the person 15 at rest but

Case 1 In Claud

due to Ath 1

when he walks 1t 15 not adeguate Insufficocnt
oxygen 1s furmshed for musculr mn(rulml;l
Intermuttent clutdication results This 1s we
illustrated by the followmg, casc hnstory

\ote ntense rubor of affected
pendency

leg on de

A 80 ycar old railroad tramman had severe
mtermittent claudication m i left leg wath
color changes 1 the foot
In the left Bgure note the ntense rubor that
elops i the affected leg upon dependency,
Intense pallor dey elops 1n the affected foot
on elevation as shown 1 the nght figure

These color changes are characterstic of

artenial msufficiency Pulses and oseillometeie
readings were as follows

dey

Purses

Rienr Lerr
Postenior tibial 2+ 0
Dorsahs pedss 24 0
Femoral 2+ very famt
OsciLLovemnic
EADINGS
Foot 10 00
25 01
35 02
35 04

Anlle
Calf
Thigh

N N

Obliterans

Note atense pallor of affected foot on el
vahion

Conservatne therapy was mstituted s
Test pun ceased in two weeks Ihs chudieation
distance has slowly mproved and after six

months he was ablc to walk up toone half mil
at 2 moderate pace

As the discase progresses some vessels be
come completely blocked by atheromns In

Case 2 Wustrates these fatures
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be expected from the operation In pitients
with normal or decrcsed vasomotor tone the
results re usually disappomnting Sympathec
tomy should b reserved for patients who hue
not done well on the conscurvative regimen
outhined 1bove including the 1bsolute prohu
bition of tobicco The regimen 1s valueless
unless the patient discontinues the use of to
bacco

7 Care of Ulcers Necrotic ulcers must be
cwed for with great gentleness Debndement
should be done mmutely and 2t mny sittings
Amputition of necrotic toes often lewes a
nonheahng stump Hot sotks must be strictly
woided for the reasons given above The
temperture of salime soths used duly should
be from 90t0 95° I (320 35° C ) Wet dress
mgs re too cooling Strong chemicals only
1dd to the necrosis Mild intumcrobnil omt
ments with 1 wide spectrum are best such as
aurcomycin omtment 3 per cent Furiein sol
uble dressing 15 excellent 1f the physioin 1s
alert to skin scnsitization  These omtments
hwe wide spectri are relatnvely nontouc
and il many saprophytes as well

8 General Hygiene The patient must
woid chilling In cold weather he should

Arterial Diseases

wewr hewy underweir and stidmm boots
He should be cautoned never to put heat m
amy form (mcluding dinthermy ) on the m
volved hmb (see piragriph 4 under “Acute
Occluston ) He must woid v soconstrictor
drugs such 1s epmephrine ephednne benze
drne  dexednne or ergot demvitnes He
should always keep the affected himb below
heart level

PROGNOSIS

The outlook for patients with chrone arte
ml occlusne diserse 15 much better than
commonly accepted by the medic1] profes
sion provided that these patients persist m
therr adherence to thie regimen outlined tbove
This m1y mean 1 matter of vears rither thm
weeks and the pitient must be onented re
grding the long range approach to hus prob
lem 1t n early visit Many patients with myjor
occlusions even of so lirge avesscl as the lower
abdomnal aortr hwe been restored to n
active hfe and are in good henlth 1 decade or
morelater Some e able to walk long st inces
at 2 slow pace rcsume Inborious activaty
and sports such s golf wiich do not require
the runnmg mvohed 10 tennis or squash

SUMMAR?Y

If 2 sound knowledge of physiologic princt
ples 1s apphied nature will provide many ad
aptive mesures to produce collateral blood
flow Whalking long continuous distances at
1 slow enough pace so that pun does not
rise 15 most important Tobicco must be
climinated Gruaty should be utihzed to ad
blood flow and elevation of the affected ex
trenuty should be noided Warmth must be
emploved only 1s ontlned above Vasodifat
mg drugs are frequently not helpful and mqy
be harmful

Surgical procedures should be considered
for 1nv1ding tumors and for aneurysms With
m the first few hours after embolization sur
gery 15 mdicated af 2 well truned team 1s

availible and the embolus s at the level of
the mudfemoral wtery or proumal to this
pomnt

Surgical procedures are usully unnecessany
in the treatment of curly lesions of thrombo
angntis oblterwns and atherosclerosis Con
servative management gies good results m
most of these cases In advanced cises of gan
grene amputiion may be necessan Tlus
should be regarded s 1 defet of consen dne
measures for any of numerous ciuses

After surgery the patient should be gnen
the benefit of the sume sound physiofogic man
agement used for medical cases The opposite
extrermty which 1s frequently mvolhcd should
be given meticulous attention



Case 2 Atherosclerosis Obhterans

C Frve months later

The remamder of the foot was red swollen
wd cold

Puises Racwer Leer
Po tenor tibial 0 0
Dorsalis pedss 0 0
Popliteal 0 0
Femoral + +
OsciLLovETRIC

ReADINGS
Foot 0 ]
Anlle 03 04
Calf 04 04
Thigh 12 10

The patient w s structed to stand by the
side of her bed and take a few steps several

D Hedl shows clem grinulation

times a day This was gradually increased and
at the end of one W ceh she walked to the bath
room with the help of two nurses An oscillat
ing bed was set for » downswing of 15 degrees
and no upswing bove the honzontal The
foot was covered with antibactenal mintment
and wrpped 1n cotton It was dressed dub
At the end of threc wecks she was able to
walk every hour for five munutes with help
The temperature was defunescent Her nar
cotic addiction was reduced

She was sent home to 1 distant aity to con
tinue her treatment 1n colliboration with her
persontt physician An osallating, bed w s
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Case 2 Atherosclerosis Obliterans, Dinbetes Mellitus, Hypertension (170/100), Gangrene
of Left Foot

A Bhek gangrenous ulcers

Mrs R K (The New York Hospital
# 705427) aged 69 presented the 1bove com
plications Her diibetes had been treated for
18 years Fne months prior to admussion the
left fifth toe had become infected It became
gangrenous and was amputated The wound
dud not heal A spreading celluhtis developed
The surrounding area became black Necrotic
areas developed on the Iateral side of the heel
and on 1ts posterior surfice The patient was
septic She was i great pun and had become
addicted to nircotics Amputation of the leg

= —_— A US—
B One month later

had been advised by several consultints She
had been 1n three different hospitals m
effort to save the leg

She was adnutted to The New York Hospr
tal on March 13 1955 She had not walked for
the presious six months Exammation showed
extensive gangrene of the left foot Black cir
culir areas were present 1t the heel tip (2
em 1 diameter) lateral heel (3 cm ) and
Iateral anterior surface (9 cm ) and there was
2 large black slough over the stump of small
toc mputation site s shown m Figure A



Case 2 Atherosclerosts Obliterms

)

F e
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G Eleven months hethng complete

Cosevest Ths case llustrates the ability
of the tissues to heal even with most advanced
gangrenous lesions gnen sound theripy and
adequate ime 1t may be argued that this was
too long 2 pertod for most patients and we
agree but this patient desired to save the leg
at 2li costs and 1t was possible to demonstratc
that this could be accomplished

Figure 11 15 another Nustration of athero
sclerosis This 15 a section of a femornl artery
stamed with hematoxyln eosin It 15 not taken
from Case 2 but from a similar patient who
came to autopsy

The mtemal elashc Jamma 1s mterrupted
at many pomts A large portion of mtim1 1

H Scction of fumenl arters of sumbir pationt

replaced and covered by 4 hyvalmized athero
sclerotic phque Some areis of this phiqne
show dense collagen matenal Other are s arc
more cellulic and show a looser texture

The medin 15 arregulr m thickness Foeal
newrosis s occurred 1w some anas where
the smooth muscle has been repliced by col
hgen

In the center of the section 15 1 mss of
eosmophilic matenal dmintegrited red cells
and platelets

Occwsonally the diseasc progresses very
mapidly an large vessels ind occlusion veeurs

suddenly at 2 high Jeved This ss sllustrated i
Cases 3 and 4
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Case 2 (Continued)

X,
M -~
& 7/’
——
E Seven months

obtuned She slept on 1t and remuned on 1t
during the day cxeept when walling At two
week mtersals and later 2t one month mter
vals she returned to New York for follow up
visits which included gradual debndement

One month later the large necrotic lesion
over the anterior of the foot his loclized as
scen n Figure B The necrotic 1rets iquefied
and slowly they were replaced by granulation
tissue In Figure C ttken five months after
consenvatnve treatment was started the bhck
necrotic arews have sloughed and granulition
his started The ulcer on the posterior tip of

F Nme months

the hecl has completely epithelinhzed Figure
D s 2 close up of the Interil heel showing clean
granulition Seven months after the first vsit
~ll necrotic re s were repliced by griulstion
tissue The fourth left toe was loose and with
out nerve mnervation The fourth wnd fifth
metatarsal bones had sloughed away in the
necrotic debris  Therefore this toe was re
moved durmg one visit This requred no
anesthesir wnd was prictically punless (Fig
E) Eptthelabzation tooh plice (Fig F)
Fin1l he tling w1s complete 11 months after the
start of ambulant theripy (Fig G)



Case 8 Atherosclerosis Obhterans

He had great diffculty walking He reposted
to the emergency cime and was sent to the
yasewlar clime by wheelehaw

©a exammnation ke was found to be acutely
W In & horizantal posion us legs and fect
were white and cold as shown 1 Figure A &
eyanotic rubor developed m both feet when
they were n dependency (Fig, B) Do picture
wa taken with the Jegs n elevation beeanse
of drnger ta this patient wha hd such marhed
arternl msuff Pulses and osedl
readings were as follo ss

Peises Ricur Leer
Postenor tibual o 0
Dowsabs pedis 0 0
Puplitead a 0
Femoral i 0
QLI ONERTNG

Rramines
Faot 0 0
Ankle [} 4
Calf 0 0
Thigh 02 02
Pallor on elevation of

et 4+ 4+
Ruhor on dependency

of feet s

He was hasprtalized at once. He was placed
on an oscillating bed 1t was set so that the
feet did not nise above the honzontal position
becruse of the marked pallor when the fect
were elevated above this level The down
swmg for the feet was set at 15 degrees

He had smaled 40 to 60 aigarettes daly
Tobacco was mterdicked Tt required a su
preme effort of will power to gue up ths
addietion but he succeeded He has not re
sumed the use of tobaces for the past six
vears

Reflex heat, 1n the form of o heating pad
was ipphed to the gromn an alternate honrs Al
coliolie beverages were encouraged Subln

gual rutrogh centa wag given twice daly and
later once daly

13

Ambulation was wrged as soon as the de-

2 e w pam would allow 1t
e \ray ghldlcs were cured out A Ttertl
view of the low cr abdomen reveWed ne Werfied
placue w the lawer abdomunal ort1 The
Ly studs s shown i Digure € Note the
caletficatron 1 the alidommal rorty

"The results of ijecting contrast mediwnta
the aorta are shown m Figore D Thisas w
xvay AP stew and it shows + block at the
bifureation of the 10ty 2 narrowed chiondd
the nght hne and great development of co}
lateral vessels Note the complete blockage of
one shiae attery od narrowmng of the other at
the aortie bifureation

A consenative regimen v 1§ decrded upon
His walking dustance slowly incresed untl
he was able to hase bathroom povileges He
returned to work Ths required caght Jours 2
day on fs feet He was nstructed to protect
humself aganst ¢hiling In the winter he
wears heavy underwear wool socks and
stadwm boots He has been cautioned to avoid
heat to us feet

After six years ke pow walks two o
three continuons ymles slowly each day
The collateral blood fHow m s legs has
crensedd enormously as evidenced by the tex

ture and warmth of hus shin s oscillometrie
readings ase now

OseILLovETRIC
Reapines Ricur Lrer
Yoot D1 01
Anke [ B} 08
Ca¥f 06 08
Thigh 08 10

His generalized stherosclerosis oblitcrans
and by pertension have progressed however

His nphe ulnar artery s not palpable and
rachal antery 35 weak His ]dtll):rvpc)ml '\mlr;hx(;
partly occluded Howerer the collateral flow
15 50 good that he ss symptom free 1n hus s
Because of the oecdustve discase blood pres
sure yeadwgs which hal ranged s gh as
220/110 can no longer be obtamed ¢
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Case 3 Atherosclerosis Obliterans with Occlusion of Bifurcation of Aorta

)

C Nray of lateri] abdomen

Mr A P s a 58 yew old watchmin He
has been employed at The New York Hospital
for many years and had enjoved good heilth
up to the time of this emisode except for a

B Rubor of legs 1n dependency

D \ry of abdomen AP view

svmptomless hyvpertension One cold winters
day while on duty outside the hospital en
trance he suddenly cxpenenced intense pam
1n tis back His legs becrme numb and cold



ase 5 Atherosclerosi Obliterans W 1th Gangrenous Uleer, Tlealed by
€ Conservstine Therapy

Note black necrotic tissue

Mr M W s a 65 year old automobile
dealer who entered The New York Hospital
(#669097} m October 1953 The diagnoss
wis atherosclerasss obliterans with occluston
of both pophteal arteries and a gangrenous
wlcer an hus shm which measured 7 by 3 cm
It 15 well shown m the accompanying photo-
graphs He was a severe hypertensve {220/
120} He dud not huve diabetes Vascular ex
ammation showed

PuLsSES Rionr  LEFT
Postenior tibial 0 0
Dorsals peds 0 0
TPophteal 0 0
Femoral a+r 2+
OsCILOVETRIC

ReaDINGS
Foot Q 0
Ankle 03 02
Calf 04 0o
Thigh 25 30
Pallor on elevation of feet 2+ 2+
TRubor on dependency of

feet 2+ 24

He had been fearful of walking for several
months Ambulation was started at once The
osallitim,, bed warm tub baths and reflex
heat were employed He remamed m the
hospital for three wecks He conhnued s
trecatment at home The health of the tissues
of fus legs mmproved slowly The necrotie skin
1t the site of the leston was dissected off

He was accustomed to crossmg s feet

One year later

when n bed The skin broke down over the
outer mallcolus at the pomt of pressure A
sceond large neerotic uicer formed Gradunth
both ulcers granulated He wisted us at
monthlsv mtervals After six months all tissues
appeared healthy but the two ulcers had not
epithelialized They were covercd wath pow
dered blood cclls A hard coagulum formed
He was secn again mn six months Epithchum
had grown across nd the skin was intict He
contiyes to be well He walks one mile <ach
day at a slow pace as a therapeutic mesure
The upper left figure 15 1 view of the Jower
leg Note the black necrotie tissue The upper
n.ht figure was tiken two months lter
The necrotic tissue bas sloughed A decp
punched out wlcer 1s present which shows
granulition The bottom figure was taken one
year later The area 1s campletely healed
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Case 4 Calerfication of Abdonunal Aorta with Complete Obstruchion

Mrs M 15 1 housewife who was only 35
yeus of ge at the time of the episode to be
described

She had engoyed excellent health She was
1 proficient thlete wnd 1 vigorous golfer Her
menstrul pattern w s normal m every respect

One day, while plying golf she started to
wilk up 1+ il Suddenly her legs wonld not
hold her up She expenienced sharp pun m
her back and thaghs She £l to the ground
Subscquently she wis removed to 4 hospatal

On exammation her legs were cold wd
pulseless  Osaillometnic readings wnd pulses
were s follows

Puiscs Ricir Lert
Postenor trbinl 0 0
Dorsahis pedts 0 0
Popliteal 0 0
Temoral 0 0
OscIiLLovETRIC

ReADINGS
I oot 0 0
Anlle 0 1]
Calf 0 0

Thigh 01 02
Pallor on elevation of feet 4+ 4+
Rubor on dependency of

feet 4+ 4+

She ws placed mn w oseillating bed with
1 § degree upswmg and 1 15 degree down
swing Tobacco was mterdicted an order
which she obeved with difficulty but suc
cessfully Reflex heat 1n the form of 1 heating
pad to the abdomen w1s appled at alternate
hours She was cautioned agamst applving
heat to her feet Walking was commenced
At first 3t was punful to even bear weight but
soon she was ble to tike 1 few steps each
hour

The illustration shows 4 ridogriph of
the abdomen 1n the Iateral position Estreme
calcification of the 1bdommal aorta 1s present
opposite the bodies of lumbar vertebre ont
two wd three This undoubtedly was the

Later:l radiograph showing
extreme calaificition of abdom
mal 1ortt appostte bodies of
lumbar vertebrae one two nd
three

site of 1 mural thrombus completely obstruct
ng the torta

Studies of ¢ilcium and phosphorus mettby
olism were normil A complete endocnne
study w1s normil Blood cholesterol w s 193

mg

She left the hospital after tho weeks At
home she gradually meresed her walling
distince She 15 now ible to walk any distinee
up to two miles at \ moderite pice

The acute occlusion occurred i 1948
She has been followed carefullv duning the
11 mtervening years The only iliness that 1s
worth notmg, 15 hyperthy rordism w hich devel
oped m 1951 and wlich responded well to
subtot1l thyrordectomy

When vessels to segmental areas e oc
cluded necrosis of defined arets my follow
15 1 Crse 5
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Case 7 Atherosclerosts Obliterans

C oscierosts Obhteran: ctes Medhtus with angrenc of Large 1oc
Atheroscl Wterans Diabet \ellstus with Gang § ge T
Case 7 Ather!

Gngrenous toes

Separation of toe

therapy

Ar P MeD  The New York Hospital
£783820 1 a 58 vear old mumespal wosker
He presented bumself with angrenous toes as
secn 1n the upper left gure” His other leg had
becn amputated one tear previowsly at an
ather clinte

Tl was able to walk well with s artt
ol Teg but had taken to bed when s tocs
paned lum e had an ovclesion of Tus fem
orl artery m Hunters canal

He was treded as 1n ambulant pabent and
not admitted to hospital The duwbetes was

Faur months later following consenative

controlled by Ormnase and diet Each hou
walked for 2 mmumum of five muoutes
gave up the use of (obicco Furaon soh
dressing was apphed daly to his toes
necrotic toe separated at a lwe of dema
tion as shown at the upper nght The 1
was severed with scissors He was cncour,
to wulk and reported for weekly debniden
Complete healing was obtamed as show

the bottom Mlustrabion taken four me
later



18

Artenal Diseases

Case 6 Atherosclerosis Obliterans, Diabetes Mellitus, with Gangrene of Large Toc and Foot

Gangrene of large toe and foot

Mrs G 15 1 68 year old Italrn born house
wife She presented herself wath a black gon
grenous toe and foot s seen on the left She
had been confined to bed for five months

Examinmation showed oceluston of the pop
Iiteal artery  Although the patient ws brought
m by ambulwmce weight bearmg was started
at once

She was not admitted to the hospital but
was treated as an out patient She was

Jys

After conservatine therapy

structed to stand up nd walk every hour
Furacin soluble dressings were apphed duly
The diabetes was controlled with nsulin

She reported each week for debnidement
Walking was mcreased duly In a months
time she was able to carry on her normal ac
tinaties The necrotic tissue wns dissected free
at the hines of demareation

Henling was rapid and complete follow
mg conservative therapy



Case 8 Arteriosclerosis

Rrdiograph of thigh showing calafi
cttion of the femoral and tnhutary ar
tenes

Lateral view of knee show
tng calufication of papliteal nkle showmg caleificition of
a
rtery postenor and anterior tybyn)

arteries

Lateral vicw of foot and

19
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ARTERIOSCLEROSIS MONCKEBERG S MEDIAL TYPE

Artenoselerosss which ivolves the mmtima
of arterics must be carefully distinguished
from Moncheberg s sclerosis  which concerns
the medial Inyer of the vesseds The latter

process does not reduce the cthber of the ves
scl and 1s v bumgn process Crse 8 illustrates
this

Case 8 Arteriosclerosis (Monchebergs Medial Type) with Extensive Calaficition without
Obstruction

This 77 ycar old mm has extreme caletfi
cition of Wl Inrge arteries Thev cn be seen
clewrly outlned on the radiogrphs The top
figure shows cileficition of the femoral and
tributiry arterics The lower Icft allustrition
1s 1 Iter 1l view of the knee showng ealaifict
tion of the pophteal artery The Jower nght
figure 15 1 lteral view of the foot and ankle
wnd shows cilaficition of the postertor and

wtenor tib1nl rtenies No mjor vessels e
occluded  All pulses are prpible Oscillo
metrie rexdmgs e normil He had mtermit
tent cludication m the cilves after walking
five blocks This was believed to be duc to
nterference  with the arculation in some
minor brinches supplying the cf muscles
On consery ttive theripy  he mncreised Ins
walking distance to one mile



Case @ Thromboangutis Obliterans

Gangrene of large toe

Smoking was interdicted The oscillating
bed was set at © degrees npswing 15 degrecs
downswing Fever therapy was gnen using
mtravenous typhod vaccne every third to
fifth dav The foot was dressed darly The left
figure was talen one month later when con
stderable tmprovement had occurred It was
decided to ambulate this man and have um
walk with crutches His intense pam was se
hieved Alter one month of this he was al
lowed to bear weight This was the Brst case
of gangrene m our semes w which weight
bearmg was tred He not only tolerated 1t
well but improvement was more rapid e

Camplete healing

was discharged after two months hospitihza
tion The toe had not vet hialed but st was
clean and granulating

He was seen thercafter at iwechly nter
vals Two months later heahng was complete
He retumed to his job as a truek dver Tle
has been scen twice yearly for the past seven
vears when as shown in the nght figure com
plete heahag has taken place 1hs last cxam
nation was 1 Janvary 1959 The foot was
warm ik and dry The toe was wtact He
can walk any reasonable distance at a moder
ate pace without cladication
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THROMBOANGIITIS OBLITERANS (BUERGERS DISEASE)

This 15w acute or subacute mflimmatory
diserse mvohimg the vems arterics, nd
nerves It occurs 1 young nd enrly mddle
aged ndults Until recently 1t w s Targely con
fined to males but we are now seemg 1t more
frequently m femnles This 15 probably be
case of the mcreised nd prolonged use of
tobicco by women

In our expertence the disense occurs only
mn users of tobacco It subsides when tobacco
15 mterdicted I smokmg 1 resumed cven
vews Inter it returns It does not fit the
usunlly accepted cntern for an allergy nor
15 1t entirely due to the vasoconstricting 1n
fluence of meotine We fecl that this diseise

15 due to 1 peculiar constitutionl idiosvucrasy
to some substances m tobicco 1s yet not full
understood

Frequently episodes of phlchitis occur
months or evcn yers before artenes e oc
cluded In about 40 per cent of all pitints
phlebitis occurs at some time The disewse
then goes on to mvolve digital arteries most
commonly m the toes If the use of tobicco s
not discontinued Iwrge vessels such s fam
orils ines ridils and ulnrs eventually be
come mvolved Timally visceril vessels are
often occluded such 1s coroniry nd mesen
teric arteries

Case 9 Thrombongutis Obliterans, Gangrene of Large Toe, with Healmg

Mr P H The New Yorh Hospital #544287
admitted m July 1949 wnas a 38 year old
truch drver The diagnosis was thromboing:
1bis obhiterans with gangrene of the night first
toe and with occlusion of the nght poplhterl
artery nd of the right ulnar artery

He hnd suffered from severnl episodes of
superfierl phlebitis during the prior two
years For three months the nght foot had
been mereasingly numb and punful A erimp
consistently developed 1n the nght calf after
walking 2bout 100 vards There was constat
burning pun 1n the nght fisst toe which be
cime cold and cyanotic He had been hos
pitahized elsewhere He bd received procune
nere blocks and mtr1 enous procawne nd the
nse of the osalliting bed The lesion became

progressivdy worse He had becn bedridden

for two months

On dmussion 1t was found that the nght
first toe wns gangrenous (see the left figure)
The foot w1s cold and pulscless Pulses wd
ascillometric readings were 15 follows

PuLses Recirr LEFT
Dorsals pedss 0 ;.’.
Postcrior tibral 0 ;1‘
Popliten] 0 ;+
Femoral Woik ;*‘
Radial 2+ .7.+
Ulnar 0 2+
OsCILLOMETRIC

Rt aDInGs
Foot 0 06
Ankle 03 35
Calf 06 35
Thigh 12 40



Case 10 Thromboangutis Obhterans

[ b

i

I
”s(,.,U" AN :\X

One year lates Section from another pitwnt with sunthr
diseasc
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Case 10 Thromboangntis Obliterans

Mr J S (The New York Hospatal
#662892) 1 35 yeur old public school jamtor
was dmitted to the hospatal i August 1953
The diagnosis was thromboangutis obliter ins
with gangrene of toes and fingers The two top
figures show the gangrenous ulcerttions The
digit1] vessels m these wrens were thrombosed
The top nght figure shows 2 close up of the
tees with nccrotic ulcerations Seven months
previously he had developed bilaterl throm
bophlebitis wlich had subsided after rest 1n
bed for one month Two weeks prior to ad
mission his toes becime pamnful cold and
blue The lcft index finger becume swollen
cold and ulcerited The nght index finger
soon became sumlarly cold and uleerated
These ulcer tions hid developed at the sites
of mmor abrsions

Exammntion showed partial blockage of
the night radind artery and both ulnar trtenes
The dorsihs pedis and postenior tibial pulses
were 1bsent Osallometric rendings were zero
bilaterally below the knees

Despite warnings the patient continued
to smoke Both first toes developed gangrene
A bilter1l sympathectomy was done and s
1s the usual evpenence no improvement re
sulted until the patient gwe up tobicco
Wilking was stirted Healing was then rapid
The necrotic tissue sloughed on the toes and

fingers He was seen at weekly mtenils by
Dr Ellen McDeutt mn the chnic where hs
wounds were dressed and gently debnded

The patient returned to work Dressings
were necessary for an additional six months
before healing wis complete He has been
followed 2t frequent mter ils i the clime
The lower left illustrition was tiken one year
Inter Healing has followed the cessation of
the use of tobacco together with consers ine
measures At present he has been followed
for three and 2 half yers since complete heal
mg Oscllometric readmgs have meretsed
markedly Hands and feet are warm pih
and dry” He worhs 2 full duy performmg lus
full duties 15 1 jamtor He wilks long dis
tinces

The lower nght figure 15 2 microscopic se¢
tion from another patient with 2 similar dis
etse

The eurly lesions n this disease are thought
to be an acute mfammation of All layers of
the walls of vemns and artenies Thrombr de
velop over the inflimed =res

This section of artery shows the ternd
clistic lhmina embedded m 1 thrombus 1m
various stages of organization Some wre1s are
recent and some fresh The dense blch aress
are hemoglobin pigment Note the cellular re
action 1n the 1dventitia



Case 12 Thromboangutis Obliterans

(5]
ut

Case 12 Thromboangntis Obliterans Quadniateral

Uleers on nght second 1nd third fingers

This 26 year old robust carpenter had
signs of artenal blockage in all four extrern
ties He was 1 heavy cigarette smoker The
hands were red on dependency and pale on
elevation The left photograph of both hands
shows ulcers on the nght second wnd third
fingers The rtght photograph 15 2 close up

Close up of uleers

of the neht hand nd shows detuly of the
ulcers The rdnt pulse 15 blocked on the
nght Osaillometne readings are growtly re
duced n the wrist are zera 1 the hand and
also are yeduced m the Jeft hnd and wist
Dorsalis pedis pulses are bsent
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Case 11 Thromboangutis Obliterans of Both Lower Extremities

Ulceration of nght foot ind Irge toe

Close up of ulcerated Iarge toe and necrone
uleer on dorsum of foot

Allen test

This 33 yerr old mn hid had wm imputt
tion of Ius left leg 3t 2ge 19 from throm
boangutis obliterins He resumed smohmng 14
years Inter The diseise returned wd he de
veloped gmgrenous ufccrs of s nght foot
wd lurge toe s seen n the upper left figure
and chmges in the vesscls of the hinds The
upper nght Mustrition 15 2 close up of the

ulcerited lge toe wnd necrotic uleer on the
dorsum of the foot The bottors figure 1s 1
Mustration of the Allen test The photogriph
shows the ridul artenies blocked off by the
cvammers thumbs One hand 15 pml show
mg pateney of the ulnir wteny and palmar
wch The other hind 1s pie mdiciwting 2
blockge of the ulnar arteny



% Case 14 Embolus

153
-1

ARTER(AL EVBOLIZATION

Large clots form m the aurcles or othur
chombers of the heact of the heart 18 Shrlla
ting or i 3t 1s deformed because of mtral
stenosis or another cxu ¢ Clots may alse form
over damaged atexs of endocardwum a5 W
smyocardia) mfarction These clots mas break

off and flaw out mto the systemie curculation
Todging 1n the brun vicert of extromities

When 3 Jrge clot occludes the Infure sion
of the abdomiml aorty st s kuown s
“svddle emboins” Such 4 e 1s Mustrited
the following tustors

Case 14 Embolus to Lawer Extremitics

Neerotic black toe and dependent rubor

Complete healing

Ms M S The New Y
#’696317 had an embolus of ‘Eg\h{:ﬁ(’:g{
(5 (;mmal dorta and gangrene of the foot. This
s year old factory worker had been well until
2 weeks before her admssion 1 November

1951 At thit time she
developed severe
&n1 pectoris Thes gradually icreased J‘;{

;\:lg:x:ed ;ln 2n epusode of severe substernal
presuse ‘;\dxch Ted to admission s another
pi 1agnosts of myocardial nfarction
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Case 13 Thromboangitis Obhterans m a Woman

Dependunt rubor of ffected
foot

This 39 vear old housewafe smoked 60
agircttes duly Tour veurs ago she bruised
her Teft foot ind w uleer formed on her left
fourth toe The uleer would nat hetl and the
toc was imput ited and 2 sympathectomy was
purformed The stump would not heil She
had not been told to stop smoking Thyy 1n
terdietion ws enforced wnd healing followcd

Grinulting stump of num
ber four toc

The Ikt figgure shows mtense dependent rubor
of the ffccted foot compred to the nommal
color of the other foot The nght figure 15 1
coscup of the toes showmng grnulwmg
stump of fourth toc Pulscs we ihscut m the
foot Oscillometrie rowdmgs are reduced up
the leg



= Case 14 Embolus

2
-1

ARTERIAL EMBOLIZATION

Large clots form 1 the auncles or other
chambers of the heart 1f the heart 1s fibnlla
ting or «f 1t 15 deformed because of mitral
stenosss or another cause Clots may also form
over damaged areas of endocardm s m
myocardzal mfarction These clots my break

off wnd flow out mto the systamie crreulition
lodging in the brun viscert or extremities

When 4 Lurge clot occludes the bifure ition
of the abdonunil 1orta 3t 1s known 1s
“s1ddle embolus ” Such 1 cse 1s llustrated
the followng histon

Case 14 Embolus to Lower Extremitics

Toe separated during ~ dressing,

Complete healing

Ms M § The
3896517 had an embo]ll\jse “(])f
domunal aorta and
5lyer old factory
e weeks before h

York Hospital
the lower ab
gangrene of the foot Ths
worker had been well unt]
er admission 1n November

1654 At that time she g
eveloped severe
gna pectons This gradually increased mI‘t

C\;Lxsmmted n an episode of severe substernal
Ecs Sl:r;? which led to admussion 1n anothe,
Pital A dragnosss of myocardial mf'mthor:
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ws  established  Anticoagulmts were not
gnen On the fourteenth dvy while struning
on a bedpn she developed a sudden pun m
her Ieft leg The leg ripdly became cold and
blue She was then trnsferred to The New
York Hospital

Examunation showed cold pulseless cya
notic Jegs Femoral pulses were absent Our
dingnosts was embohization of the lower b
dommmal qortr from 1 mural thrombus
secondary to myocardil infarction Treatment
consisted of anticorgulant theripy with the
use of an oscillating bed and reflex heat The
legs becume warmer but the left lwrge toe
became black and mummafied Collateral flow
developed down mto the foot All areis be
cume pmh 1nd warm exvcept for the black toe
The patient was ambulated nd discharged
She came to the clinic weekly where she was
treated by Dr Ellen McDevitt In March
(four months fter her embolic phenomenon)

Arterl Diseases

the ncerotic toe was gently twisted off with a
thumb forceps The stump quickly epithelinl
1zed A follow up for three and 4 half yers
shows continuous improvement 1 colliterd
crrculttion She works at her factony job s
before

The accomprm g photographs show the
necrotic blich toe and the dependent rubor
The patient was encouraged to walk long dis
tances slowly Arternil flow continued to m
prove She wis trerted as an out patient 1t
weekly mtery als Perfect healing w s obtamed

1E such 1 patient 1s seen withmn 1 few hours
after embolism bloching the aortr iluc or
femoral artenes of the lower extremtties or
the subclwim avilay artenes senous con
sideration should be given to immedrate em
bolectomy The general condiion of the
patient must be considered before such n
operation A recent myocardinl anfarction 15
usually considered s a grive surgieat nsh
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Venous Diseases

1 YENOUS INSUFFICIENCY

Patients with venous isuffiiency ke
rost patients with drabetes cannot be cused
but they ¢in be mamtaned m good health
provided they follow cestan hygeme meas
ures

In the upnght posture a column of blood
extending from the nght auncle to the ankle
may excrt as much as 100 mm of mercury of
hydrostatic pressure If this enormous head
of pressure were transmutted durectly to sur
face vewns they would rupture Counteracting
this are valves mside the veins and the turgor
of muscles and ussues putside

Some persons are bom with weak venous
vabies Rarely they may be absent 1n ccctan
venous segments such as the commumcating
vems between the deep and the superfiual
systems of the Jegs In others the vein walls
are weak and after years of pressure they
sag outward at the sites of the valves pre
senting the leaflets from closing tightly and
thus making them mcompetent These are the
ey factors 1n the development of varicose
semms which oceur frequently m some families
After years of standing the valves become de
fectrve under the stram The hvdrostatic pres
sute 15 then passed along distally to the next
vabve In time at too may give way When
the pressure 15 communicated to 3 surface
vem st becomes tortuous or varicose upon
stindin, Resersal of direction of blood Bow
may occur 1p such 2 veir The  epules which

1t drams are then subjected to mere sed pres
sure The usual dramage of flud from the
tssues 1s nterfered with V3 ute products ae
cumulate 1 the tissues espeaally 1bout the
ankles Red blood cells leak out mto the tissue
spaces and disintegrate They leave behind
their 1ron prgment which stams the tissues a
rust color Tussue cclls become atropine mr
croorgamsms thrve and 4 conditton hnown
as “stasis dermatitss” occurs Flnd accumuh
tion results mn mtracellular edema Ty
the skin dies and ulecration follows

The sdeal treatment would be to teplace
the defectnc valves This 1s 1 project for the
future At present all attempts to da so have
faded owing to the eise of thrombus forma
tion at the site of the prosthess

Llevation of the leg reduces the venous
pressure ta zere or bedow nd results i rypd
venous dramage This utilization of the aud of
gravity can usuall be accomplished for one
third of each 24 hours by having the pattent
sleep with the fect elevated six wches by
placg blocks under the legs of the bed Tins
15 more comfortable and more effective than
tlevating the. legs an o pillow or Tasing the
mattress

The mereased venous pressure on the sur
face of the legs can be counteracted by the
compression of an clastic support Ideulls this
support should just balance the mercased
pressure. Empincally at has been found that
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this may usually be accomplished by exerting
50 mm of mercuny pressure at the foot and
ankle gridually dimishing to 1 pressure of
20 mm just below the knee To do this many
measurements are needed The arcumference
should be mensured at one mch mtervals from
toes to knee

Stoclangs that come 1hove the hnee often
bind the poplitea] space and give  tourmiquet
action This oceurs espeaially when the knee
1s bent hnee length stockings are usually pref
erible The severe effects of venous msuffi
ciency mamifest themselves m the lower half
of the leg It 1s mn this arex that compression 13
necded Caution must be used n the use of
compression when there 1s evidence that the
prtient 1s lso suffering from impred arterial
arculition Here the physician must use good
judgment weighing carefully the reltne
seriousness of the two conditions

Elstic girdles and round garters impede
venous flow and must not be worn m this
condition

Walling m water or swimmng exerts 1
benefiennl effect on the venous flow The water
pressure 1s mavmum 4t the feet and less and
less up the body—idenl for clearmg the tissues
of stagnwnt lymph Pattents suffering from
venous msufficiency almost umformly report
great mmprovement after 1 summer of swim
ming

Postphlebitic Syndrome Dunng the acute
phase of thrombophlebitis the valies of the
mvolved vems often become enmeshed m the
mflammatory action and thus are deformed or
destroyed Later nfter varying pertods of ime
the absence of these valves mimfests itself m
the mvoled leg by the signs of chrome
venous insufficiency This damage 1s reduced
if the patient uses an elastic stocking or sup
port from the first day of ambultion

Walling with 7 well fitted elstic stockhing
m plce 15 beneficinl to the leg with venous

Venous Diseases

msufficiency  The musculr contraction anes
a pumping ction to the deep veins wnd sup
plants the dynamic action of valves Standmg
still however 1s 2 great strun on the venous
flow  Sittng with legs dependent for long
periods of time 1s to be 1voided We mstruct
patients to walk about every half hour when
on long plwe trun or wutomobile trps This
advice also pertuns to long meetings card
games or other periods of prolonged sitting

For months and even vers after wn attiwch
of phlebitis the legs are subject to episodes of
pams nd aches These 1re most apt to occur
duning a fall of baremetric pressure nd en
able the patient to forecist 1 penod of bid
weather Pitients re apt to worry and fear that
there has been 4 return of acute phlebits e
mstruct them to elevite ther legs markedh
and pply hot moist packs Such pam often dis
appears very quickly and should be reheved
m 1 pertod of at most two hours If 1t lasts
longer than this 1 recurrence of phlebitis
should be considered and a physicim should
see the patient

Sclerosing by the Empty Vem Techme
Sclerosing mjections hne becn employed for
many years by the professton to obliterate de
fective superficil vems Vanous substinces
have been used They are usually effectne for
a few montlis but recanlization tihes plice
and the vany sooner or later returns Local
mgmentation frequently occurs 1t the site of
the injection

We use 1 techmc of imjectng v ances
fter they have been emptied of blood In this
manner usually no thrombus 1s formed The
mtimn of the vemn becomes mflimed The ven
contracts immeditely after njection  The
walls of the ven grow together and the van
becomes 1 fibrous cord If proper elistic stock
ings are worn thereafter there s less tendency
for yarices to recur



Venous Insufficiency
SURGICAL MEASURES

It 15 beyond the scope of this book to enter
mto a dussertition of the vamous surgeal
measurcs emploved In a gencral way 1t mwy
be stated that the 1m of surgery 15 to el
nate the incompetent vens that penetrite the
deep fasea nd connect the deep senous
channels with the superficial vems (7) The
man vems that do this are 1 the great
saphenous vem which extends from the grom
down the mner side of the leg to the ankle
2 the short saphenous vem which extends from
the popliteal space down the outer side of the
leg 3 several short vewms m Hunters canal 4

81

communiciting veans just abore the mner and
outer malleolus 5 1t times other commum
cting vems long the fordleg

When 2 superfierd van 1s connected to 7
deep vem vt U commumic tting von tht s an
competent 1t ¢ often be demonstrated that
the blood flows 1n the opposite directron when
the prient 1s 1 an upnicht position Crrelul
hation of thesc mcompetent vems flush to
thur pomt of onigim from the deep van 1s the
fundamental 1m of swren The endicton
of dilited varces by such mesures as “strp-
ping” 1s usualh done as well Tt s our cxpen
ence that patients who weir well fitted «Jistic
stocngs after surgen get the biost results
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Case 15 Varicose Vemns

Dilated varicose veins

Mr W G (The New York Hospital
#536425) 15 n 80 year old executne He
noted varicose vems 1bout 20 years ago These
gradually increased m size until they became
markedly enlirged throughout the long and
short saphenous systems as shown m the left
figure

One year follow up

A fitted elstic stocking was prescrbed with
grided pressure A sertes of three mjections
of Sylnasol wis gien at monthly intervals
using the empty ven technic The night figure
was tihen one year later Note the disappear
ance of the enlarged vems He must continue
to wear his gradient elstic stocking to word
recurrence



Case 16 Vancose Vems

Case 16 ‘aricose Vems,

Before treatment

Mss E K 15 a 50 year old househeeper
Prominent varicose veins developed at age 95
They grrdually mncreased m size Pigmenta
ton formed at the ankle together wath a
plevus of vens The shin of the left mner mal
leolus became rough and itchy About two
years ago a pamful ulcer formed

The left photograph shows the prommnent
vances pooling pigmentation stasis cczema
and uleer formation of two years duration
The flow of blood m these dilated vens was

Stasis Dermatitis, Ulceration

Siemonth follow up

retrogride n changing the posture of the
pticnt from the rechmng to the standing
position

Fitted elastic stockings with graded pres
sure were presenbed The defectve soins
were obliterated, using the «mpty vem tech
e In pariculr one communicatmg vem
draimng the ulcer was mjected The nght fig
ure w1s taken six months liter Note the dis
apperwnce of the dilated vans the healing, of
the ulcer and the return of sk color
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Case 17 Chronie Venous Insufficiency, Vancose Vens, Ulceration

Note venous plcwus ulceration pigmenta
tion nd devitihized shin

Mr O II (The New York Hosptal
#788253) 15 1 60 year old butcher For some
10 yers he has had vanicose veins probably
1 complicition of stindmg still for many hours
ewch diy n lus shop

Five years ago Dhgations of the long and
short saphenous systems mproved his legs
temporanly He did not wear elstic stockings
Pigmentation plexus formation stasis derma
titis and fnally punful ulceration developed

He was hospitilized and shin grafted The

k. —

Two month follow up

ulcer recutred His surgeon referred lum to us
and the left photograph was tahen Note the
venous plexus ulceration pigmentstion and
devitalized shin

A commumcating ven was palpated
slightly above the ulcer It was sclerosed
using the empty vem techme He was fitted
with a pressure gradient elstic stoching
Healing was rapid 1s shown m the nght
photograph  He retumed to Iis work 1s 1
butcher and h1s remuned well



Case 18 Chironic Venous Insufficiency

as sfficiency TICO! ration
Case 1§ Chronic Venous Insufficiency Varicose Yens, Ulee
e

Ulceration and devitahized shin

Close up of ulcerated area

S1x month follow up

M WG (The N
#773617) 15 a 56 year ol
Years ago he suffered frag

ew York Hospital
d metal worker Ten
ctured tibiag During
enforced immobilization 10 a plaster cast
he developed thrombophlebutis Thus 152 com
mon complication of fractures

The phlchitis destro
vales and Yoft iy W
sufficioney Pigmentatio;
the shan soon followed

yed the deep venous
th chronie venous 1n
n and devitalization of
together with vancose

vens A sh

formation
The yj

and dewitalized shin Th

ght bump of his ankle led to ulcer

tealing and
the devitalizeg skm



36

Venous Diseases

2 THROMBOPHLEBRITIS

Inflimmation 1n or around a vein with clot
formation 1s known as thrombophlebitis
When intravascular thrombus formition 1s
due to venous stasis or to alteribions m the
blood which mcrease the clotting tendency
and 15 only followed secondanly by mflamma
tion 1t 1s frequently termed phlebothrombosis
It 1s often difficult to clissify a case s belong
mg cewly to esther group While 1n some
ptients the process 1t the time of onset 15 of
one or the other type after several diys m
fiammation and thrombosis are usually co
existent

Classification and Etrologv The classificr
tion presented here 15 from the Nomenclhture
of Diseases of the Blood and Lymph Vessels
prepared by 1 commuttee of the New York
Henart Association (1)

1 Thrombophlebitrs and venous thrombosis
(phlebothrombosts)
{1} Prnmary
(1) Thromboangntis obliterans
(2) Recurrent or mugrating (without
artenal lesions )
{3) Essentral
Secondary to
(1) Mechamseal injury (contusion Jac
eration surgery )
(2) Muscular effort or strain
(3) Chemucal injury (sclerosng agents
drugs solutions for diagnosis)
(4) Inflammitory or suppurative le
sions—1nfectious dieases
a Tuberculosis syphilis actinomy
cosis
b Other bactena {to be specified)
(5) Infectious diseases
(6) Severe 1schemn
(7) Chromic disease of vein wall {var
wes phlebosclerosis) (Later com
plications—varicosc. or postphle
itic ulcers)
(8) Blood dyscrasias (polycythemr1
vera leukermia permictous anemia)
(9) Congestnve heart farlure
(10) Carcinoma

(b

2 Neoplistic mvasion of vein
8 Venous compression—u ith or without throm
bosts of thrombophlebitis due to
{1) Gravid uterus
(b) Neoplism
(e) Aneurysm
{d) Scir tissue
(e} Scalenns syndrome
{f) Frictures and distocitions
(g) Increased intrarbdomnal pressure {as
otes ete )
(h) Extrinsie pressure (tight gudles crcular
garters poorly made trusses et}

The wide vartions 1 etiology and mech
amsms are cleir m the 1bove clissification
The underlying factors in any one cise may be
further clanfied by study Triuma or damage
to @ vem wall may mitnte a thrombus form2
tion especially when 4 substince to be mjected
15 irntating an nature such s arsenieals scor
bic 1eid glucose qureomycm and certun of
the opique medi used for x 1) visualization
of the vascular tree In ddibon 1t 13 NOW
established that cortisone ACTH and certamn
oral arsenictl compounds should be used with
great caution m the presence of any conthtion
which exhibits a thrombotic tendency 1t 15
recommended that crystilline trypsm not be
used m climeal practice swnce 1t everts 1
thrombosing ction prior to the anticorgulmt
action The antt mflammatory action whick 18
clumed for 1t 15 madequately documented at
present Stasis per se may be the waeiting fac
tor Increised tendency to clot formatien 1
stself may lead to thrombosis s m €1ses of
pancreatic neoplism

Diagnosis The finding of 1 red tender
hot punful cord mn the course of 1vemn s the
pathognomonic sign Frequently however
deep vem 15 mvolved without superficial signs
In such cases rehiance 15 placed on ndirect
findings to mihe 1 dingnosts These are de
pendent edem? and cynosis of the ffected
Limb the dilatation of colliteral vewns deep



Thrombophlebihs Treatment

muscle tendemess pain on passne motion 07
stretching  fever nd canstitution?l symp-
toms Often cdemt 7nd swellng my be
mshed 1nd reverled only by tccurite hmb
measuremerts (cmumiﬂ—encc) campring
cqual ey els n oppostte estremitres

TREATMENT

1 Elevation Animolied extremity should
be elesated approumately four mches ahove
the level of the heart This 15 especialy smct
cated and may, b ineseased to cight mehes an
the presencc of definite edema The purpose 15
to faultrte dramac of stiic hmph and
senous flwd from the extrenuty Thiy measure
lds greatly to the patients comfort Elevation
15 best accomplished by rusing the foot of the
bed six to eight mches on blacks The nwse of
pillows 1lone too frequenthy rusults m eleva
tion of the knee above the foot and thesefore
mterferes with proper dramage distal to the
lnee In the presence of occlusne attenl
discase 1t 15 unuise to elevate the cxtremity
In such 2 paradoical siteatton the use of an
ostillating bed will help to reduce the edemt
suely Otherwise the evtremsty should bhe
Lept w 2 honzontal position

2 Rest Although 1t 1s important to keep
the patient actine as 4 preventive postopert
tive measure m order to discourige the pro
duction of clots and the development of

hromt once thrombophlet s
L ¥
been recogmzed the patient should be placed

at bed rest until the signs of actve phlebits
bane subsided

3 Meat Gentle warmth 15 one of the best
mews of releastng venospasm and productng
andgesit Asteriospasm s also a frequent
compheation of phlebitis A warm moist pack
ives relaxation of hoth artertal and yenous
trecs comparable to that produced by lambar
gwghonte block It myy be muptamed over
long pensnds and 15 2 great dent sunpler The
packs e at first wpplied for 20 out of cach 24
hours deereasing the time as the conditson
mproves It ss Wase to cover the shun wath

87
petroleum jelly or cold ereun to provent
rmcerition from the long exposure to mots
ture
4 Nerve Blacks Rardds st mn be neees
sy to perform sympthetic nere Blocks 10
releasc vasospasm Tt considered I mans to
e, hazrdons to porform this procedure white
actine anticorgulint theripy 1s an prodres
The decrston Tnst therefore hie mude ¢l

5 Analgesna and Treatment of Cramps
Naght crimps tmay frequently be rdhesed by
02 gm of quimnt sulfate 1t hedtime or by
005 gm of bevadryl

6 Aotfungus Therapy  Derm tophstosis
of the taes and feet hecwst it s 4 portil of
wntrs for mmeraorgansms should be acineh
combited by the usurl mowms (K\fef)y {oot
soshs 1710000 Wiuthickds omtment Inlf
strength orundeeslome aad amtments) Oser
tecatment shondd be asorded

7 Constitutional Treatment Dchvdrition
must be mvorded particularh simec it inereases
the tendency to thrombus formstion Unless
there 1y some Cwse of sedim sctontion ¢ ¢
renal or cardine dise1se edema will ot n
crease from a libural fud mtale

8 Anticoagulant Therapy The use of ants
coagulnts requires well truned teams of
workers and hboratorcs prepircd to provide
scrupulous scrvice Unless the Jaboratory s
technre for d of the prothroml
time 15 properls standardized nd con bo
depended on usc of coumann or phenshn
danedone demvatives should not be at
tumpted When home thesapy 15 undertrhon
provision should be mide for Irequent deter
mmation of the prothrombin level by rdibile
tabovatory techmaans
ckﬁ]“;“;‘; ;‘;:s‘:g’fc'; (;f) at the Mavo Chne
cummol st rw;‘:(,g“ w value of dp
embolr m !reanngzucs nfm o Dulmona,

phlcbits Zilhacns
(3) and others hw ¢ shown 4 swoilr beneficial
effect wath hepam These roults e been

reprod;
“E,]l:] uced m many chmes throughoat the
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2 THROMBOPHLEBITIS

Inflammation 1 or around a vemn with clot
formation 15 known as thrombophlebitis
When mtrivascular thrombus formation 1s
due to venous stasis or to alteritions i the
blood which increase the clotting tendency
and 15 only follow ed secondanly by nflaimma
tion 1t 15 frequently termed phlebothrombosis
It 15 often difficult to clssify a case 1s belong
ing clearly to either group While 1 some
prtients the process at the time of onset 15 of
one or the other type after severl dvys m
flammation and thrombosis are usually co
existent

Classification and Etiology The classifict
tion presented here 1s from the Nomenclature
of Diseases of the Blood 1nd Lymph Vessels
prepared by 2 committec of the New York
Heart Associntion (1)

1 Thrombophlebitis and venous thrombosis
(phlebothromboss)
{a) Prmu
(1) 'I?:romboanguhs obliterans
(2) Recurrent or mgrating (without
arteral lestons)
(3) Essential
(b) Secondary to
(1) Mechanical injury (contusion lac
eration surgery}
(2) Muscular effort or strain

(8) Chemucal injury (sclerosing agents
drugs solutions for diagnosis)
(4) Inflammatory or suppurative le

sions—infectious diseases
a Tuberculosis syphilis actnomy

cosis

b Other bactena (to be specified)

(5) Infectious diseases

(6) Severe ischemia

(7) Chronic disease of vemn wall {var
ices phlebosclerosis) (Later com
plications—varnicose  or postphle
bitic ulcers)

(8) Blood dyscrasias (polycythemia
vera leukemia pernicious anemia

{9) Congestive heart failure

(10) Carcinoma

2 Neoplastic v asion of vein
8 Venous compresston—with or without threm
bosis of thrombophlebitis due to
(a) Graad uterus
{b) Neoplasm
(c) Aneurysm
(d) Scar tissue
(e) Scalenus syndrome
{f) Fractures wnd dislocations
(g) Increased intraabdommal pressure (s
cites etc )
(h) Extrmsic pressure (tight girdles arcular
garters poorly made trusses ete)

The wide vamtions m etiology and mech
amisms are clear m the above classification
The underlymg factors in any one cise may be
further clanfied by study Traumn or drmage
to 4 vein wall may mmtiate 2 thrombus forma
tion especrlly when a substance to be njected
1s untating in nature such as arsemicals ascor
bic acrd glucose 1ureomyein and certan of
the op1que medr used for x 1y sisualization
of the vascular tree In addition st 15 NO%
established that cortisone ACTH and certain
oral arsenseal compounds should be used with
great caution m the presence of any condition
which exhibits 1 thrombotic tendency It 18
recommended that erystalline trypsin not be
used m chinieal practice since 3t cxerts 1
thrombosing action prior to the anticoagul it
action The ant1 inflammatory action which 1
clumed for 1t 15 madequately documented 1t
present Stasis per se m1y be the maoting fac
tor Increased tendency to clot formation 1
stself may lead to thrombosis as mn cises
pancreatic neoplasm

Dragnosts The finding of 1 red tender
hot punful cord mn the course of a vemn 1s the
pthognomomc sign Frequently however @
deep vem 1s mvolved without superfici1l signs
In such cases reliance 1s plced on mdrrect
findings to mike 1 dingnosis These are de-
pendent edem and cymosis of the ffected
Limb the dilatation of collateral vems deep

of



Thrombophlebitis  After Care

with the foot of the bed elevated on blocks
six to eight inches hugh

2 Compression When up and about he
should wear a frm well fitted elastic stoching
extending from just above the toes to one meh
below the knee These are provided for him
when he begms ambulation

89
3 Hydrotherapy Swimmmg or walking 1n
deep water should be encourared
In other words eveny effort should be
made to prevent the edema from becoming
statie or fived until the compensiting venous
cairculttion 1s able to develop
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The experimental work of Burt and his col
leagues (4) mdieates that clots are absorbed
more quickly if the patient recees ants
congulant therapy

TECHNIC OI' ADMINISTRATION
OF ANTICOAGULANTS

1 The prothrombin time 15 determmed by
the Quick or Link Shapiro technie before the
first dose 15 given Normal readings are 12 to
13 seconds by the Quick method and 13 to 17
seconds by the Link Shapiro method

2 If the prothrombmn time 15 normal or
lower 300 mg of dicumarol 1s dmmmstered
orally in one dose If emboh have occurred
heparm m1y be started immedintely and con
tinued until the dicumarol effect 1s mamfested

3 Each dy the prothrombin time 15 de
termmed nd reported to the physician m
charge of the patient before the dicumarol
dosage for that diy 1s decided on

4 The second day 150 to 200 mg of &
cumarol 15 given and thereafter 1t 1s given m
doses averaging 25 to 100 mg duly (depend
mg on the patients sensitivity to the drug)
An effort should be made to heep the pro
thrombim time one and one half to twice the
normal time

5 If the prothrombin time reaches 35
seconds dicumarol 1s discontinued until the
prothrombm time drops below 80 seconds
after which 1t 15 given gun cautiously
daily doses of 25 to 100 mg (These prothrom
bin time values are based on studies using the
Link Shapiro method ) The time may
crease for several days after dicumarol 1s dis
continued and then return toward norma!

6 If the prothrombin time reaches 60 or
70 seconds hemorrhagic mamfestations may
occur and one must be alert to this possibility
At 1 level of 60 to 65 seconds 10 mg of wita
mmn &, should be given orally Mmnor hemor
rhagic mamfestations such 15 purpuric spots
minor oozing from the gums and some red

blood cells 1n the unne re occasionally seen
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They are considered to be signals for alert but
not necessarily an indication to discontie
the nticoagulant therapy More severe hem
orthagic  manifestations ¢ usnally  be
checked by giving vitamin R, orally The ob
jective 15 to keep the prothrombm level be
tween 25 and 35 seconds espectilly dunne
the first two or three weehs The dosage 1
then tipered off slowly over a penad of from
one to two weeks permtting 1 gradual retum
of the prothrombin time to norm1l Drcum irol
has been continued 1n most of our cases until
the patient has resumed s accustomed ac
tivities This 1s usually from 15 to 30 days after
the last episode of thrombosis or embolism

When embolic phenomena hwve alrewd
occurred 1t 15 usually advisable to gne
hepann durmg the first 24 to 48 hours untl
the effect of the first dose of dicumnrol is
established The subcutneous injection of
concentrated heparn (10000 u per ml} 15
very satisfactory With an werage dose of
15000 u ndequate anticorgulint actinty 15
obtimed for 8 to 12 hours

Sublingual dmimstration of heparm has
fuled completely to produce y change m
the clotting time 1n tests run in our Iiboratory

AFTER CARE

Durmg the acute phase of thrombophle
Iitrs the valves of the molved veins often be
come enmeshed 1w the mflammatory nchion
and are deformed or destroyed Months or
years later the absence of these valves shows
itself 1 the mohed leg by the signs of
chronic venous msufficiency They are van
cose vemn formation congestion of dependent
tissues especially at the ankle hemosidenn
deposit plexus formation  stasts dermabitis
and ulceration of the skin

To prevent this unfortunate chain of events
the following mstructions 1re given to the
patient when he leaves the hospital or s
sumes s normal mode of living

1 Elevation The patient should slecp



Case 19 Thrombophlebntis

On exammation the long saphenous ven
was found to be thrombosed from mid thigh
to calf Large clots flled the dilted vances
Some measured as much as one mch m
diameter The foot and ankle were swollen
with 3+ mtting edema The calf ot ats mant
mum circumference measured two inches
greater than the other calf On dependency ¢
deep cyanoss developed When standing col
lateral vens became promment over the hip
Weight bearmng produced patn in the foot and
leg Passne flevion of the foot eheited calf
pain

She ws placed at bed rest The foot of the
bed wis elevated on sixmch blocks Hot
momst packs were apphed Anticoagulants
were admimistered 15000 u of hepann was
given subcutaneously every 12 hours The con
centrated form was used (10000 u per ml)
On the thud day dicumaral was started
Therapeutic levels of prothrombin time were
reached on the fifth day Hepann was discon
tinsed and dicumarol was mamtaned at a
datly dose that kept the prothrombin time be
tween 25 and 85 seconds

Pam and tenderness subsided rapidly but
the hard clots persisted far many weeks On
the tenth day her temperature returned to
normat She was ambulated A well fitted elas
tic stocking was made It extended from the
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toes to one meh below the knee On the twen
ticth day she wis discharged from the hos
pital

She was nstructed to 1 walk about with
the stocking on 2, slecp wath the foot of the
bed elesated 8 swim or walk m deep water
as often as posstble 4 elevate the fect on a
footstool when sitting 5 avend tight grrmints
and sitting, for long, periods of time as in 1
trun or plane tnp Dicumarol was contmucd
for an additional six weeks Each weeh her
prothrombin time was chedhed nd she was
cautioned to expect aches and puns m her
legs from time to time espeentlly when there
was 1 sudden fall in birometric pressure
After six weeks the dose of dicumarol was
gradually decreased then stopped n two
weeks

She retuned to her position as 1 clerk
One year Iater her leg showed the vancosc
vems s before but no addition1] signs of
venous msufficiency hid developed s her
elastic stocking protected her She was told
that her venous wsufficiencs could be 1m
proved onlv by surgery but that of she fol
lowed the regimen we outlined she might
escape further difficults Her elastic stocking
hnd to be replaced every three months

The tllustration shows Irge nreas of phlc
bitis 1n the internal saphenous vein
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Case 19 Acute Superfieral Thrombophlebitis mn Varicose Vems
with Extension to Deep Verns

This patient 1s 1 stout middle rged white
womin Varcose veins 2re prevalent m both
sides of her fumly She mhented we ik venous
valves After yvears of stinding these vales
ruptured one after nother yutil the entire
venous system from heart to ankle was devoid
of this protection Under this mcretsed head
of pressure the superfical sans bectme
widdly dilted and vancose

One day she took 1 long wtomabile trip

She wore 1 girdle In the sittng position this
wirdle bunched up 1 the grom and acted as 1
tourmquet to impede blood flow The st
nant blood clotted in the vems

The following day she noticed red tender
hot cords along her nner thigh They quiekhy
extended down to the knee md clf The fol
lowmg dry the cntire leg w s swollen due to
blnchqe of the deep vems She developed ¢
fever
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3 PULMONARY EMBOLISM AND INFARCTION

Pulmonary embolism IS Very frequently
overlooked or misdiignosed 1 chmeal prac
tice Surgeons are apt to confuse 1t with p:s(
operatn e atelect isis or poeumona {Case 23}
until actne thrombophlebitis becomes evt
dent General practitioners are prone to con
fuse 1t with virus preumonta untl the patient
calls attention to the pam m hus leg We have
treated two physicins each of whom had
Ybeen so dagnosed by therr confreres One had

four attacks” before the phlebitis i Ins sa
phepous vem was gien its proper sigm
cance Patients with thenmatie heart disease
have been treated for multiple episodes of
pueumonia over a period of years untl em
bolization finally has been correctly dragnosed
as 10 the instance of Case 24 On careful study
pnents diagnosed as having pulmonary s

ease have occanonally proved to have had a
myocardial with pul

berg, (3) auds m understanding this phe
nomenon He subjected 2 senes of dogs to
artificll pulmonary cmbolization Mo roent
genographie changes m the lungs wese ob
senved m uncomplicated pulmon s embolbm
and no wfarction occurred s long s the
awculition through the bronchil artery was
ntact

The recent work af Ry (17) and hus
group suggests tht mechwetd blockae 15
the cwse of death m pulmonary embobism
rather than reflcs vasospasm Infarction usu
ally extends to the surface of the lung The
watated plossa seacts by an outpouring of
flurd Pleural effusion 1s thus a frequent find
g Blood exudes throngh damaged eypiliny
walls ito alveolar spaces Thesefore hemop
fyss 15 also 2 common finding

Symptoms Pam 1s often the first and most

y tm

bolsm from a mural thrombus

Farmer and Smithwick (1) have reported
on 7843 comsecutive surgical admussions In
95 of these pulmonasy wfaretion was secog
mzed 123 pulmonary wfarction was the Gist
wdecation that phlebstis was present

The terms pulmonary embolism and pul
monary anfarchon are not synonymous A
pulmonary embolism means that . fosergn
body most commonly a pattion of & throm
bus has lodged mn a branch of a pulmonary
artery with or without changes m the Tung
tissues supplied by that branch If there 1s o
profound change m the lung tissue which
Progresses to necrosis the term mfarction
used Embols 1 the absence of mfarction do
not usuilly produce detectable ¢ ay changes
unless opaque visualization studies are per
formed If the disturbed area 1s near the Juny
surface however changes 1 physical signs
s 1l be noted especially the finding of rales
or & pleural Inction rub The work of Ryell

thng symptom Two types of pain are

encountered 1 that produced by revction of
the plenra overlung the mfwction and 2
severe antersor chest pam often ndistinguish
able from that of myownova It somchmes
produces “sphnting” and difficulty 1 breath
mg Some workers biheve that this pan as
the result of an actual dumnunon m the coro
nary flow secondan to the profound disturb
ances 1 the local hemodynamies (2 8 4)
Qthers hold that this pam 15 Jocated 1n the
pulmonary astery atself This question has not
been settled as yet

Dyspnea 1s common 1t1s due to the sphint
ing caused by pamn rather than by the dysfunc
tion of the sather small amount of lung tissue
usually mvolved With « large embolus death
may ensue nstantly or within a very few
mnutes

Cough  with hemoptysis of shght  or
marked degree 15 a most important corroborq
tive uign Without it a duagnosis 15 often A
cult to establish We have seen Patients how
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Case 20 Chronic Recurrent Low Grade Phlebitis

S st e,

Chronte phlebitis

Miss G 15 a 55 year old clerk About 20
yeus ago she developed 1 superficial phlebitis
i her left leg followng slight trauma It had
recurred several times Each recurrence re
quired bed rest for as long as two months The
long saphenous vemn was higated Varices were
terrupted and removed on several occasions
The episodes of phlebitis recurred

The left figure shows her on her «dmission
to The New York Hosprtal (#755214) Hard
mdurated tender lumps were present from
the ankle to the mud calf Large superficial
vems were found drammg mto this area The
blood flow was reversed in these vems They
were sclerosed using the empty vemn techme
The foot of the bed was elevated Hepann
was given for two weeks A well fitted elastic

stoching was made

e

PRSI

Six month follow up

She returned to work greatly mmproved
but with some induration stil present She
contmued to treat 1t 1t home applymng hot
moist pachs to the lesion for one hour each
mght It took six months to clear the remam
mg inflammatory areas She must contmue to
wear her elistic stocking the rest of her life
and follow the regimen outhned for Case 19
Her prognosis for contnued etivity 1s exeel
lent

In the left figure note the brawny ndurt
tion above the ankle Ths 1s the site of 2 low
grade chrontc phlebitis The dark areas above
this are sites of hemosiderin deposits and
dilated vances Stasis eczema and ulceration
are present

The nght figure taken six months later
shows the return of the tissues to health
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3 PULMONARY EMBOLISM AND INFARCTION

Pulmonary embolism 15 very frequently
overlooked or masdry nosed in climeal pric-
tee Surgeons are apt to confuse 1t with post
operative atelectasis or pneumonia (Case 23)
et actne th ombophlebitis becomes evt
dent. General practitioners are prone to con
fuse 1t with virus preumont until the paticnt
calis attention to the pan 1 hus leg We have
treated two physeans eich of whom had
been 50 diagnosed by their confreres One had
far stacks before the phlebitss 1 tus sa
he ous sem was ghen ats proper sigmh
tance Patients with rheumatic heart disease
bave been treated for multiple episodes of
presmonia over a penod of years untit em
bolzation finally has been correctly diagnosed
2 the tstance of Case 24 On carefal study
Tahents duagnosed as having pulmonary dis
etse haye oceasionally proved to have had a
mowardal mfarction swith pulmonary em

hsm from a mural thrombus

Earmer aod Smithwick (1) have reported
o1 7343 consecutiye svrgieal admissions In
$2 of these pulmonary mfarction was Tecog
rized g5 pulmonary mfarction w as the Brst
ndication that phleb tg was present

e termg pulmonary embolism and pul
"'Ovﬂﬂl) wiarcton are oy Synonymous A
[Wmonary embolism means that a foreign
J most commonly a portion of a throm
has lodged 1n 4 branch of a pulmonary
ey y th op without chan,
s ges n the Jung
s supplied by that branch IF there 15 2

drofoand hange 1n the lung tissue which
necvosss the
wed B erm mfarction 5

ever changes 1n physical signs
Wl be pogag especaally the finding of mgles

3 pleury] friction b The work of Ryell

berg (5) uds m understnding this phe
nomenon  He subjected 1 senes of dogs to
artifial pulmonin ¢mbohizaon No yoent
genographic changes m the Jungs were obe
senved in uncomplicited pulmon iy cmbalnm
and no mfarction occurrcd as tong as the
circulation through the broncn) astery v s
ntaet

The reeent work of knusehy (17) md Ins
group suggests thit mechamenl block e 1s
the causc of death m pulmoniny cmbolism
rather than reflex vasospasm Infarction usu
ally extends to the surfice of the lung The
untated pleura revets Iy an outpouning of
fiwd Pleurtl effuston s thus a frequent find
ng Blood exudes through damaged capillary
wlls 1nto alvcolar spaces Therefore hemop
tysis 1s also a common finding

Symptoms Pam 1s often the first and most
compelling symptom Two types of pun are
encountered 1 that produced by reaction of
the plenra overhing the infarction and 2
scvere antenior chest pain oftcn mdistingush
able from that of myowmoxn It sometimes
produces “sphinting” and difficulty sn breath
mg Some workers believe that this pam s
the result of an actual dimimutson 1 the coro
nary flow secondary to the profound disturb
ances m the local hemody namics (234)
Others hold that this Pun 1s located s the
pulmonary artery stsclf Ths question has not
been settled as yet

Dyspnea 15 common Iy
ing caused by pun rather ¢
ton of the rather small o
usually myolved VWith a

may ensue mstantly or
minues

25 due to the sphint

han by the dysfune

mount of lung tissye

Tuge embolus dehy

within a very few
Coungli with hem

markedédeg,eeu cmoptysis  of shght or

2 most important corrghg,
tve sign Without 1t o dia ph

BROSIS 15 often
cult to establish Ve have seen patlcntsn h;ﬁ
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ever with convineing evidence of pulmonary
nfarction without hemapty sis and even tn the
bsence of positive x ry findings

The emotional reaction may be one of
pme md fear of disaster This depends on
the patients personahty but the panic reac
tion 1s suﬂ:iclentl) common to wAarrant com
ment

Signs Fever will depend on the degree of
infaretion or secondary prnecumomtis and the
presence or absence of phlebitis 1t the site of
ongm Some fever 1s usually present and 1t
my be marked

Heart Rate and Rhythm Tachycardin 1s
present 1 proportion to the fever Arrhyth
mi1s are often present and are responsible
for many emboli especally 1 rheumatic
heart disease Any patient who 1s fibnllating
1s 1 candidate for pulmonary emboh We have
seen a patient m normal rhythm have an
episode of paroxysmal fibrillation discharge
an embolus and revert to normal thythm n a
pertod of several hours Embol may be dis
charged from hearts 1n normnl rhythm espect
ally af there 15 evidence of valvulwr damage
It 15 our impression that 1t 1s the recently
formed thrombus or recently propagated new
clot superimposed upon old clot 1 a heart or
vein that tends to break off 1nd embolize

Signs of consolidation dullness to percus
sion bronehial breathing rales and a pleural
friction rub m1y be present if the mfarct 1s
large enough Over areas of pleural effusion
dimnished breath and voice sounds will be
heard As the effusion mcreases flatness de
velops Careful exammnation should at least
show rales somewhere 1n the chest to support
the diagnosis It 15 however il advised to
ask the patient to breathe deeply for this
purpose This creates 1 negative pressure and
may suck another embolus loose from the
venous System

Fmdings Laboratory Leukocy toss with
an crease n polymorphonuclear leukocytes
1s usually present depending on the presence
or absence of phlebitis and pneumonitis The
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sedimentation rate ncreases rapudly dunmng
the first week

X ray The presence of 2 shadow m the
lung fields w1l be found ouly if some degree
of mfarction has occurred The shape sue
and density of the shadow depend on the
angle which the mfarct makes to the direction
of the xriys Thus shadows vary from small
hazy mottled areas to large dense segments
If seen i several different reas durmng the
pentod of observation the diagnoss 1s further
substantiated The clssic pie shaped area
while sometimes seen 15 not found m the
majonty of cises Some degree of pleural
effusion 1s usu1lly seen 1n the « ray films some
time during the course of the 1llness

Electrocardiograpluc A Inrge pulmonary
embolus by blocking 2 generous percentage
of pulmonary artenal flow produces an
crease m pulmonary artery pressure This
turn 15 reflected 1n the heart by dilation of the
nght ventnicle and what 15 termed “nght
heart strun” The electrical changes are 2
shift of the aus to the nght with clockwise
rotation This gives the followg changes m
the leads

I Deep S depressed ST

IT—Q elevated ST

AVR—R elevated ST

aVL—depressed ST merted T

aVF—elevated ST

V and V~—R promment elevated St VAT pro
longed

V V' Ve—ST depressed SmakedmmV V

Vanations from this pattern depend on the
size and location of the embolus
Complications Cor pul) le Acute dily
tion of the nght ventncle wnd pulmonans
conus may follow massive pulmonary emboli
These changes may produce signs shich cn
be recogmzed on physicil eximmation Re
current pulmonary emboh mey  produce
chromic cor pulmonale Distention and 1n
crensed pulsations of the vems of the neck
are common signs Increase mn pulsation may
also be noted 1n the second and thurd inter
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to the left of the sternum The secand
Sg)ual(r:;nnry sound may be heard over ﬂ\(;‘ :ue:l
of ncreased pulsation Gallop rhythm heas
best to the left of the sternum mry be pres
EmSlmd\ “Penpheral arculatory collapse™
wmay be present and require emergency meas
ares Wiile we recognize that shock 15 a
sarable mamtfestation most patients we have
encountered an shock from pulmonary em
holizaton display cold moust ple hands
moist face cyanoms weak feeble rapid pulse
and hypotension

Dificrential Diagnosis Space does not per

mut discussion of all condittons which must be

lered m a d 1 diag The
condstton will be recognized more often if the
possibality of pulmonary embolus 15 kept m
mind All panients with cardac arrhyth

sulted 1n the imbiation of prophylactic meas
ures For example charts of pitients who dicd
from pulmoniry embolism have contamed
notes such as “patient compluns of pun
left calf” or “pamn n the nght grow™ or
“sudden breathlessness” or 2 “shup pun 1n
the nght chest” Many other ¢xamples could
be ated Becwse these mibal sigmls wire
of short duration dhisappearing within a fon
days or even hours their sinsster sigruficince
was not recogmzed 1nd stps weee not tiken
to prevent further devclopment of throm
boembolic complieitions As Bumes pownted
out 15 vears ago Uttle could then be done
except wishful thinlng o the pulmonarny
emboh sere ansing from the heat §f they
were ansmg from the vemns of the legs hgr
tion proumal 1o the ste of 1 recosmzed
P 1

rtheumatic heut disease recent myocardral
mfarcts recent surgery of fractures preg
nancy polyevthenua and phlebntis are apt to
hase pulmonary embol

PREVENTION AND TREATMENT

In a sense puimonary embolism may be
hkened to Jightning It strikes most often with
great suddenness and if the patient survives
the mmbial shock he has a good chance of sur
viving that particular embolus It 1s the emboh
vet to be delwered that are most to be
fcared indeed many large fatal pul

P pp 1 logical and wis
the favored method of attack Experience has
demonstrated howcver that 1 hgation docs
not prevent the actuve thrambophlebitie proc-
ess from contmung 2 embols may nd
frequently do contiue to anse from vens
other than those hgated 3 fatil emboh mny
anse from thrombi which have formed 1m
meduately proumal to the site of higation even
though this may be as high as the infenor
vena cava 4 the late effects of higation of the
femoral or thae veins or the inferior ven1 cant
are often undesirable with senous evidence of

embolt are preceded by small ones As B;\ry
ker {6) pomted out f all fatal pulmonary em
boh preceded by mmor embok could be pre
vented the death rate would he stutkangly
reduced Autopsy statistes at The New York
Hospital showed a rate of 10 per cent pul
monary embalism 1n the years before antico
agulants were used

For this pattiewlar syndrome the best
treatment 15 definitely presention A review
of 2 large number of case hustorres has shown
that o greater awareness or a more careful
study on the part of the physician would have
wade ham alert to signs which might have re

yenous assaetated with pawn

edema and ulceration Therefore higation was
found not to be a preventne measure of
chowee exeept when 1t was desirable to elm
maie vancose vewns a common site for recur
rent thrombophiebitis with secondary emboli

Erb and Schumann (7) reported their ey
pentence 1 100 cases of fracture of the femur
a condition very froquently complicated by
pulmonary  embolism Fifty patients werc
subjected to bilateral femaral vemn higation
and 50 were used s contrale The, mort ity
rate was not lawered 1 the surgical group
indeed the ligation stsclf was fl‘cquentl} fol
lowed by thrombosss 1 the site proumal to
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the hgature Pulmoniry embolism was 1n
creased

That surgical mterruption of vems 1s not a
treatment for phlebitis 15 well allustrated by
2 prtient of ours Whle 1n the army he had
2 sudden pulmenary embolus Eximmatian
disclosed phlebitis 1n his left leg A left super
fieral femoral vem ligation was performed
During the convalescence from this operation
4 second pulmontry embolus occurred Ex
amnrtion disclosed phlebitis m lus nght leg
This time 1n an effort to trap all possible
embolt s inferior vena cwa was hgated
Subsequently phlebitis developed 1n his arms
nd thereafter he had multiple pulmonary
embol Since his physician did not wish to
tie off the superior venn cava he was referred
to us for long term anticoagulant therapy
There have been no further embol during a
period of exght years

The advent of anticongulant drugs per
mitted a new approach to the problem which
1s actually based on the fact that under cer
tan conditions the blood clots too easily The
mechanism for this easy clotting 15 not under
stood Exhaustive studies of the clothng fac
tors frequentl ful to clanfy the picture
Pieces of the origmal clot break off and travel
to the lungs If the ongmal clot could be pre
vented from formmg no such problem would
ever anse If such a clot once formed could
be contuned s a small process and allowed
to seal ttself off mstead of propagating a tml
which could break loose the nsk would be
markedly lessened If emboh once dehvered
could be prevented from propagating and
blocking off more branches of the pulmonary
artenal tree the nisk to Iife would decrease
All of these accomphshments are theoretically
possible with the perfect anticoagulnt used
correctly under favorable conditions All of
them have been achieved i varying degree
and often with stnhing success with the
presently avalable anticoagulants Many stud
1es have demonstrated 2 stnhing reduction 1n
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have been used erther prophylactically prior
to the first pulmonary embolus or even after
the first embolus 1 the prevention of sub
sequent ones

A summary of the results of several large
sertes of patients with postoperative throm
bophlebitis shows the following once throm
bophlebitis has been recogmized m the
absence of anticoagulint therapy the sk of
pulmonary embolism ranges from 4 to 60 per
cent Of those patients who have had one
embolus the rish of death from a subsequent
embolus 1s approvimately 20 per cent In
contrist patients with postoperitne throm
bophlebitis who recenve adequate anticoagu
lant therapy suffer from pulmonary emboli ;n
less than 5 per cent of cases nd the mortality
rates wre under 05 per cent (8) These are
indeed striking figures They have been du
pheated with heparin heparin and the cou
marm dernatives combined and the coumarn
denvatives alone In obstetnc cases (9)
the meidence of pulmonary embolism follow
g untreated thrombophlebitis has been re-
ported as ranging from 15 to 35 per cent with
a mortality rate of 3 to 5 per cent This lon
mortality may be associated with the findmg
of the Commuttee on Anticoagulants (10) that
while the younger patients had nearly as
many emboli 1s older patients the mortality
rate was much lower probably because of
therr ability to stand the reaction or shoch
In addition 1t 15 probable that more of the
pulmonary emboli m obstetric patients anse
from pelvic veins of smaller caliber and hence
are less likely to be fatal

While 1t appears that once a thrombus or
1 pul y embolus has been recog
anticoagulant therapy 1s the most 1mportant
form of therapy certam other measures
should be borne 1 mind

As mentioned previously when camyng
on a physical exammation of the chest the
physician should scrupulously avoird having
the patient wnhale deeply or cough since such

mortality and morbidity when ant 1

the negative venous pres

mal S
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sure thus deselopmg a most Tavorable condy
tiom o suck Toose the tad of 2 clot which may
then travel mto the hngs Deaths hase oc
curred directly Tollowing soch mAnLAsess
The papent must ‘be w irmed aganst Stramng
at staol thus produeing a Valsala expenment
flowwg which the h y P

are markedly disturbed In one senes 20 per
cent of the deaths from pulmonary eabolism
\ ese reported s ocoumring at stool The phys
qan must provide laxatives to prevent this
situation

As discussed elsewhere the acute rewchon
of pulmonary embalsm bas been thought to
be de 1 part to spasm of the artery This led
to the use of dic sub m

walliag, Tnall pitients we preder the osol
Ting bed .

7" Deep breatlung mamy tmes 6%
should be inmediately discontinued on any
sign of thrambosis or embolism

4 Yn the treatment of phlchis we ol
\ate the foot of the bed to speed up the
flow of blood through the senous channels of
the legs and pelvis and to prevent stanis Tor
many vears st has been our prachice to da tins
as « prophylactic mewure following surgen
wheneser the swigeen fecls the aperatine pro
cedure permts 1t and abo provided thit the
artenal supply to the hmbs 15 adequate {15)
None of these surgical [nt:cnb hashad 2 post

. 1

P
uding papsvenne amsophylhne  atropine
nd opram demvatives seporately or i com
bination 2s for example Spasmalgm Faver
ble results have been reported followmg their
use but Jarge well controlled senes are not
available Nevertheless 1t seems advisable to
use these o1 other relaxing agents to allay the
extreme tension so commonly present wn these
patents

Twenty years ago serous attempts were
made to develop operative procedures for re
moral of pulmonary embols but they were
very hazardous and with the advent of anft
coagulant therapy they have heen abandoned
The use of oxygen 15 ndrcated sn the presence
of dyspnea or cyanosis In recent years of
forts have been made to reduce the melence
of the postoperative thromboembolist pror
tots ongnal developraent The most popular
methods have sncluded the following

1 Ealy ambulavon within 24 hours of
the operavon or delivery 15 stll a matter of
controversy but we mchne toward the evt
dence 1 Fivor of it Active proponents of this
method have pouted out that merely sittng
i a charr as commanly practiced 1 not am
tl:i;‘]ll:‘?c ?::\s :gd;:d g;eale: stasis may pecur
than »f they are a ey far Jong perods

ctively moved 1n bed or by

N P Torpin (12)
kas reparted sumbar results nunely  free
dom from pulmonary emboh following 1,300
gynecologic  operations using  this simple
prophilactic measure The use of 1 oscillat
ing bed for chromeally 1} or postoperatne
patients has much to recommend st The
peated fitkng and emptving of the vews
should a1d 1 prevention of phiehntis

4 Flastic stockings are used n the preven
tion of pulmonary embolsm Wilkins and
Stanton {18) hve recently repotted that in 2
scres of over 5000 routine hosprtal admis
stons  pulmonary embolt were sigmficantls
teduced by the contauous weanng of heht
clastie hose

 Prophylactic Iigation of the veins post
operatively rs much less popular than it was
30 years ago Some workers have even re
ported more embol after hgaton than 1o a
control seres We do nat favor this procedure

8 We should not recommend anheoagu
Tont therapy on a purely prophylactic basis 1n
oWl patients or after all operations but cortamn
situations probably yushfy its use 2ccording
to farge senes seported by Barker Brambel
and others and our own expenence These
welude 1 major pehie surgery 2 hermor
thaphy 8 major abdommal surgery especally
n the presence of 5 Tustory of former throm
koembobe tonthuons 4 surgery on older
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persons 5 surgery n the presence of auncular
fibrillation, coronary artery disease or passive
congestion, 6 the presence of marked varicose
vems or venous msufficiency 7 after delivery
when the mother has had previous thrombo
phlebitis or pulmonary, embolism and 8 m
all patients who have previously demonstrated
a tendency toward thrombosts or embolism
Long Term Anticoagulant Therapy The
trertment of pulmonary embolism should not
be hmited to 1 consideration of the acute
episode. first encountered This may be 1 sm
gle expenence sceondary to thrombosis which
becomes osgamzed and cwses no  fusther

Venous Diseases

trouble and treatment of three to four weels
duration may be sufficent On the other hand
the patient may contmue to huve repeated
cmbolt from chronie recurrent thrombopble
bitts or from 1 heut m ~unculir fbnllaton
We hue patients whoe hwe had as mam a5
twenty embolt from such sources It then be-
comes necessary to employ long term anti
congulant therps The results of such theraps
we encourigmg and hwe been reported b
us (18 14) We have now mamtamed mor
thwm 100 patents for from 1 to 13 years oo
anticorgulints



Case 21 Recurrent Idiopathic Phlebiis

Case 21 Recurrent Idiopathic Phlebstis (Long Term Antrcoagulant Therapy)

Mrs B has a family istory of mtravas
cular clotting Her father died of a pulmonary
embolus Her mother had had recurrent phle
bitss and also died of a pulmonany embolus

At the age of 42 she developed a super
fical phlebits which extended to the deep
vems A pulmonary embolus followed This
was before the era of anticoagulants so both
femoral veins were ligated to prevent further
emboli Dunng the next several years she
developed repeated attacks of phlebitis in the
legs and arms Each attack resulted i mvahd
sm Dicumaro] therapy was started and con
tmued successfully for eight years Attempts
have since been made to take her off treat
ment but as the prothrombin time sinks to a
normal range fresh phlebitic areas appear

There hwe been no 1ll effects from her
long term antscoagulant therapy nor hns there
been any serious bleedmg At one time she
commenced to have mercased  menstrual
bleeding Thas 1s unusual with 2 normal uterus
and m properh admmstered anticoagulint
therapy Papanicolaou smears were positne A
hystercetomy was performed and 2 small car
ainoma was found The anticorgulint therapy
had led to its blecding and early discovery

This patient has resumed her dicumarol
treatment She has now been on this regumen
mne years nd the cloting tendency in her
blood although not understood may neces

sitate contmuation indefinitely of antscogul
ant therapy
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Casc 22 Carcinoma of Breast with Multiple Vascular Thromb:
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Embolus occluding rennl vemn Microscopie section of lung with embolus

This young woman with 4 rapidly growng vessels Note the occlusion of the ranl van
cremom of the breast developed multiple by an antemortem clot
thrombs mn her vems heart and arteries The night figure 1s @ mcroscropic sechion
The left figure shows the hidney and rennl of lung Note the embolus present i the pul

monary artery
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Faluore
Case 23 Pulmonary Embalt Caustng Tught Heart Favior

embolus m pulmonan artery

This 43 year old housewife was admt
ted to the hospital on December 19 1955 be
« eof dy3prea on exertion that had become
progressnely worse over the past 10 years

History The pavient was so actne as a
child that she was considered a tomboy When
she was 10 vears old tuberculous cervical
Wmph nodes were removed at another hos
pial Sne made a good recovery with no ap
Parent after effects At the ages of 23 and 27
she became pregnant and had no difficulty
dunng the birth of her children No history
of theumanc fever or chorea was obtamed
11184 dysprea on exertion gradually devel
oped while she was Ining 1 Reno Nevada
in xmy unt wsted her neighborhood m
1953 and the patient had a chest x ay taken
She was told 1o vistt ber physitian because the
Blm showed an abnormal chest finding  She
'gnored this advice but when the dyspnea

)"\
P IARE
”'f\{'}{ b

B \icrascopre section of lung with embolus

became worse and orthopnes became prom
ment she did visit her doctor i June 1855
Chest pain hmoptysis and dependent edema
had not occurred but she had gamed 20
pounds 1n the past two years and weighed
165 pounds Both the physiciins ©ravs and
the mobnle umt film showed bilaterally en
larged hilar shadows  Bromchoscopy with
bronchial washing studies showed no abnor
malities A supraclaviculr node bropsy was
also done but the results are not avalable
Because of the progression of her symptoms
she came East and entered The New York
Hospital on December 19 1955

The temperature pulse and respirations
were normal The patent was 2 well devel
oped and shightly obese woman wha did not
appear n any distress Healed scars were pres
ent on both sides of the neck and there was
a more recently healed Jeft supraclavicular
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scar The neck vems were not distended and
there was no dependent edema There was no
clubbing of the hingers or toes A few scattered
riles were heard at the bases of each lung
The heurt was shghtly enlarged to the nght
and left A miid heave wns fclt over the region
of the night ventnicle and the P_was palpible

Venous Diseases

hospital 16 duys after entry and retumed to
Nevada

Dunng the subsequent 21 months the
dyspnea and orthopne1 became worse and the
patient lost 55 pounds Dunng this pertod she
had been hospatalized exght times 1 the West
1nd was treated with mercunals  digttahs

The pulmonte second sound was ace

hlebot and on one accasion with antt

and nnging A very funt systolic murmur was
heard over the pulmonic 2rea and 1 moderate
high pitched  diminuendo diastolie murmur
was noted 1long the left sternal border at the
second and third left mtercostal spaces No
other abnormalties were found on physical
examinition The unne was normal and the
hemaglobm was 163 gm per cent red blood
cell count 53 mullion hemtocnit 49 per cent
and white blood cell count 8400 with 1 nor
mal differentinl The Mizzint test showed a
doubtful positive reaction The bload uret
nitregen was 12 mg per cent and the CO_was
2] mM/L A chest film showed modcrate
eardine enlargement and  abnormal promt
nence of the pulmonary artery segment and
right ventricle  Some pulmonary congestion
was also found An wngocardiogram showed
some dilation of the nght atrium and nght
ventricle with marked enlargement of the pul
monary wtery nd ats major branches This
study showed no evidence of v nght to left
shunt

Cardine cathetenzition was done but 2
complete study was not possible because of
the patients lack of cooperition An elevated
nght ventricle pressure of 128/12 mm of Hg
was found and the arterinl oxyhemoglobm
saturabion was 85 3 per cent Simultaneous de
termnation of oxyhemoglobm saturation from
the night brachnl artery was 879 per cent
and from the nght femoral artery 877 per
cent The pH of the blood was 74 plasma
CO content was 20 mM/L and CO tension
32 mm Hg The clectrocurdiogram showed
an icomplete right bundle branch block with
nght ventricular hypertrophy She was g
sahized and on January 4 1956 she left the

I¢
corgulwts In July 1957 dependent edema
and cyanosis became noticeable A hemor
rhoidectomy was done m Augnst 1957 ata
Nevada hospital Becuse of her continued
downhull course she reentered The \ew lord
Hospita] September 29 1957

Exasunatiov The temperature was 37 C
the pulse rate 100 respiration w1s 26 and the
blood pressure 112/76 The patient was a thin
cyanotic white woman who appetred chron
icatly it The hps nauls tongue and buceal
raucosa were cyanotic Shight clubbing of the
fingers was found The nech vemns were mod
erately distended nd sacral edema was
prominent The thorax was shghtly meresed
1n the nteroposterior drameter and scattered
fine rales at both bases were heard The heart

was enluged 11 em to the left of the md
sternal Ime mn the fifth mntercostal space &
broad heve was felt over the sternum The
pulmone second sound w s accentuated A
blowng systohe murmur was heard at the
aper At the third mterspace along the Teft
steemal border a soft blowing systolie mur
mur 1nd 1 diminuendo distolic murmur were
described  The 1bdomen was obese and the
Inver was felt down to the umbilicus but the
spleen was not felt

Laoratory Data Unme protun 1+
was noted and the sediment contuned mny
clumps of white blood cells Blood the heme
globin was 165 gm per cent the red blood
cell count was 51 nullion the hematocnt was

57 per cent the white blood cell count was
13 200 vesth 59 polymorphonuclenrs 11 bands
21 lymphoeytes 8 monacytes nd 1 costo
phl’ the platelets were adequate The NFrzzm
test was agun doubtfully positne The bleod
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urea mtrogen w1s 12 mg per cent bilirubin
07 mg per cent and une acrd 88 mg per
cent carbon dioude 24 mEq/L chlondes 98
mEq/L sodium 0135 mEg/L and potassium
48 mEq/L The prothrombin time was nor
mal \ray the chest showed an mncrease
cardiac size as compared with flms of the
§irst ad Enlargement of chambers and
pulmonary artery was the same as that found
tn the past Electrocardiogram this showed 1
NSR with the mcomplete nght bundle branch
block and nght ventneular bvpertrophy
Stool guarac negine

Course Shortly after admussion a phlebot
omy of 350 ml was done She was treted
with mercurial dsureties and digitalis was
mamtamed On the fourteenth dav she fell
from her char wnd struck the nght side of her
head but did not suffer anv laceration or lose
consciousness 4 skull « ray showed no fric
ture A second phiebotomy of 300 ml on the
twelfth day faled to lower the hematocnt

53
which remuncd at 56 per cent The patient
was 4 nursmg problun refused to tike food
or medications wnd was vy apprehensue
Respirttions became  pragressnely more h
bored nd she died on the seventeenth d i

Avropsy Inpines The autopsy rove ded
massine old and rceent pulmonin thrombo
emboli together with extensne sclerosis of the
luge and small arteries and arteroles nght
ventricle by pertraphy nd dilitation No con
gemtl anomilies were fourd n the haart
The changes i the pulmonmny vessels ap
parenth were the result of repeted old wnd
recent embolizition with subscquent throm
hasis

Figure A (p 51) shows the profound by
pertrophy and dilitation of the nght ventricle
cnlargement of te pulmonany arten and em
bol present 1n the lumen

Figure B (p 51) shows cxtensne thucken

g of the will of pulmonary artenioles and 1
small artery
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seir The neck vems were not distended and
there was no dependent edema There was no
clubbing of the fingers or toes A few scattered
rales were heard at the bases of ¢ach lung
The heart was shghtly enlarged to the nght
md left A mild heave was felt over the region
of the nght ventncle and the P was palpable
The pulmonie second sound was accentuated
and nnging A very famnt systolic murmur was
herd over the pulmonic area, and a moderate
high pitched dimnuendo diistohe murmur
was noted along the left sternal border 1t the
second and third left mtercosta] spaces No
other "bnormalities were found on physical
examimation The urine was normal and the
hemoglobin was 163 gm per cent red blood
cell count 53 million hematocrit 49 per cent
and white blood cell count 8 400 with a nor
mal differential The Mazaint test showed a
doubtful positive rerction The blood urea
nitrogen w1s 12 mg per cent and the CO_was
21 mM/L A chest flm showed moderate
cirdine enlargement and  abnormal  promu
nence of the pulmoniry artery segment and
nght ventnicle Some pulmonary congestion
wis also found An angiocardiogram showed
some diation of the nght atnum and right
ventncle with marked enlirgement of the pul
monary artery and its major branches This
study showed no evidence of a nght to left
shunt
Cardiic cithetenization was done but 2
complete study was not possible becise of
the patients Inck of cooperition An eluvated
nght ventncle pressure of 128/12 mm of Hg
was found and the artenal oxyhemoglobm
situration was 85.3 per cent Simultaneous de
termmnation of oxy hemoglobm saturation from
the night brachal artery was 879 per cent
and from the nght femoral artery 877 per
cent The pH of the blood was 74 plasma
CO content was 20 mM/L and CO_ tenston
32 mm Hg The electrocadtogram showed
an ncomplete night bundle branch block with
nght ventncuhr hypertrophy She wns dig
stabized and on January 4 1956 she left the
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hospital 16 days fter entry and returned to
Nevida

Dunng the subsequent 21 months the
dyspnea and orthoprea became worse and the
patient lost 55 pounds During this penod she
hd been hospitalized eight ttmes i the West
wd was treated with mercunals  digatalis
phlebotomies 1nd on one occasion with antt
coagulmts In July 1957 dependent edema
and cyanosis became noticeable A hemor
rhoidectomy wns done 1 August 1957 at 2
Nevada hospital  Because of her contrued
dow il course she reentered The New Yok
Hospital September 29 1957

Exaruvamion The temperature was 37°C
the pulse rate 100 resprration was 26 nd the
blood pressure 112/76 The patient was 4 thin
cymotic white woman who ppcared chron
1cally 1l The hps, nuls tongue and bucesl
mucos were cyanotie Shght clubbing of the
fingers was found The nech vens were mod
crately distended  and steral edemn was
promument The thorax was shghtly mereased
1 the anteroposterior drimeter and scattered
fine rales at both bases were heard The hewt
was enlarged 11 cm to the left of the md
sternal hne mn the fifth wtercostal space A
broad hewe was felt over the sternum The
pulmonic second sound was accentuted A
blowmng systohe murmur was hewd the
apes At the third mterspace \ong the left
stern1l border < soft blowing systohe mur
mur md 1 drmnuendo diastohic murmuy were
deseribed The abdomen w1s obese and the
Iner was felt down to the umbilicus but the
spleen was not felt

Laponarory Dara Unne protem I+
was noted and the sediment contuned many
clumps of white blood cells Blood the hemo
globmn was 165 gm per cent the red blood
ccll count was 51 mulhon the hematoent was
57 per cent the white blood ccdl count was
13 200 with 59 pols morphonyclears 11 bands
21 lymphocytes 8 monocytes and 1 rosmo
phil the platelcts were adequate The Mzzmt
test was agan doubtfully posite The blood



Case 25 Acute Pulmonary Infarction

Case 25 Acute Pulmonary Infarctiont

1 50 year old man {The New York Hos
prtal #625563) had a cholecystectomv per
formed because of cholelithiasis On the
e, hth postoperative day he expenenced sharp
pun 1a the n ht chest and sawed blood
strealed sputum  Deep phlebins was found
w b nght ealf Anticoagulants were admin

istered promptly the leg was wrapped mn
warm monst packs and elevated An unevent
ful recovery ensued

The 1llustration shows 1 portable chest
film The nght duphragm 1 clevated and
tented A pleural effusion 15 present There 15
partial atelectasss of the nght lowcr lobe
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Case 24 Multiple Small Pulmonary Embolt

A 57 year old soenl service adminmistrator
(The New York Hospitnl #530436) was first
seen 1 November 1948 During the previous
10 years she had had exght illnesses that had
been dingnosed s lobar pneumoma  On ~d
mussion she compluned of cough chest pun
and blood tinged sputum Examimation showed
typical signs of mutril stenosis X r1y of

the chest showed 2 shadow i the nght Jower
lung field Our diagnosis was pulmonary m
farction sccondary to an embolus from then
matic heart disewse Dicumarol therapy was
mstituted and mamtuned for two months
The patient Inpsed from treatment Agamn she
had 2 sudden episode of chest pun cough
and blood streaked sputum



Case 26 Pulmonary Emboh

Note generalized cardiac enlargement, bilateral pleural effusion and
mcreased density of the posteror basal segment of the nght lower lobe at
site of pulmonary 1nfarction

57
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Case 26 Pulmonary Embol

A 51 yerr old woman (The New York
Hospital #570625) ws first scen m June 1930
with 1 pulmoniry wfwrction At the age of 14
she hud had sheumabic fover and at aghteen
she hid Deen told she had 1 hewrt murmar
Until her present sllness she had been en
tirelv well She wis 1 busmess executrve and
led 2 busy professiomil wd soenil hte The
dn prior to wmssion she had developed
severe pun m the nght fower chest ridnting
to the bk Exammition isclosed signs of
mtr1l stenosis ind vortic stenosis There was
1 regular sinus rhy thm mterspersed wath many
pramtture contrachions  Exammation of the
chest revenled dullness and dimumshed breath
sounds 1t the night base posteriorly

N 1y of the chest 13 shown m the 1ccom
pwymng Mustrion This flm shows general
1zed cwrdre enlhrgement  bilrteri! pleural
cffusion and 1 mereiscd density n the pos
terror basal segment of the nght lower lobe
wlich 1s consistent with the chimeal findings of
pulmonry mfarction

The prtient ran 2 febrle course far a week
She was gnen anticorgulints starting with
hepmn ind shufting to dicumarol She was

digitahized and discharged on her fourteenth
hospital day Dicumarol was discontined

Two weeks later 1 second pulmonin
mfretion oceurred She was rewdmntd o
the hospital and 1gun gnven dicumarol The
decssion wis made to keep her on ntieoigu
Inds permnenth There hrive been no further
cmbolt durmig 1 peniod of s yeus She
reports (very 14 dws for prothrombin deter
muntans She has hid severd munor hem
orthic mamifestitions i the form of eas
brusing after slght triuuma but no major
ones Her prothrombin time 1 s from 20t
4 Jugh of 40 seconds Her werge duly dose
15 75 mg of dicumirol While under treit
ment she has mide two busmess trps to Cal
wformr one to Pns wd Rome wnd mam
shorter tnps Her blood tests hwe becn ar
ringed ¥ s wmous pamts with plysicans 18
terested and truncd m this work Her courst
was comphcated four veurs ago by the deve)
opment of hyperthyrordism Ths w15 success
fully controlled with radioictne todme

Tlus pitient represented a case of theu
matic hert disewsc not fbhnlliing m wlich
cmboly from the nght heart were dednered to
the lungs
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Examnaton show ed spinting of the chest on
the nght side Her temperature rose to 3 C
Evammation of the legs was completely nor
ma) The wiute blood count was 7800 the
ifferuntial count show ed 69 mature polymor
phonuclear leuhocytes 10 bands 12 lympho
cytes 8 monocytes and 1 eosmophil

Mot rales were present at the posterior
basc on the nght side \ray of the chest
(shown m the accompanying figures) showed
a localized area of mbltration 1 the nght pos
tenor  costophrenze suleus with a small
amount of pleural reaction around 1t

In the differential diagnosis the conditions
to be constdered were a pneumonitss or a pul
moniry embolus The ttime of onset of pleur
e pam and the response to therapy made
the dingnosis of pulmonary embolus most
Ikcly Durng ny evtensive surgery m the
peliis a great many small vems have to be
wed off These vewns thrombose and thus 1
resent potentiil sources of emboli Whether
or ot this 35 of chmeal sigmficance depends
on whether or not a chintcally detectable em
bulns ~ctually does occur

The only therapy consisted of the use of

ote tocalized arca of nfiltrition
1 nght postertor costophrenic sulcus
with pleural reaction

antcoagulants T this case these werc ad
mmistered as follows hepann (concentrated
to 20 000 umts per m! ) was gnen subentane

ously every 12 hours an il dose of 15000
umts w1s gven Blood corgulation tests were
done duly The aim was to obtam a maximum
of three times the control coagulation me w
a pertod of four hours after administrion of
the heparm Coagulition time should return
approuimately to normal by the tw ith hour

The dose was vared each day ranging from
a2 low of 10000 umts to a lugh of 15000 units

This was hept up for a prod of three v echs
Hepann alone was used m this patunt be

cause her husband 2 distmgushed cardiol

ogist had a personal preference far st nd
urged ws to do 5o The fever slowly decrcased
dunng this pertod Chest symptoms persisted
for about four days and then gradunlly sub

sided Tiales persisted for 12 days The abdo

men was tender but not mare so than one
would cvpeet from such a major surgreal pro

cedure The egs were at all times chmeally

normal Because of the bsence of mvolve

ment 1 the Jegs 1t was not necessary for this
Patient to wear elastic stockings
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Case 27 Pulmonary Embolus

Note mcreased vasculir
markings wnd bilateral pleural
effusion

A 44 year old white man had had three
previous episodes of myocardinl nfarction
He 1so had had multiple pulmonary infarc
tions The \ ray of the chest (sce the left fig
ure) shows incretsed s weubr mukmgs m
both lung fields and 1 biliteral pleural ef
fuston The angrocardiogrim (sec the nght
figure) by Dr Isrrel Stemberg made four
and 2 half seconds after the mntrivenous in
jection of the contrast medrum shows the pul
mon1ry conus pulmoniry artery and 1ts myjor

Four and a half seconds
after ntruenous njection of
contrast medum

branches well outlined The brunches to th
night lower lobe are uregulir md cut off ant
ndicate the pownt of Jodgment of a pulmonn
embolus

The patient dred severil months hter Au
topsy showed a lige embolus m the ngh
lower pulmonary artery branch multiple ol
pulmonry mfarctions nd multeple myocard
1l infarctions He had not recenved antico
agulints

T 1elst

Cise 28 Pub y Embol

Mrs D P (The New Yorh Hospital
#711090) age 65 7 housewife was found to
have 1 carcinoma of the endometrium Oper
tion ws performed on Jwuary 28 1957 It
consisted of total remos A\l of the uterus the
tubes the ovies the hnmph nodes in the
1line and obturator areas Pathologe diignoss
was found to be adeno acanthoma with slight
to moderate endometrial mvasion and vas
cular lymphatse mvab ement

1 g Pelvic Thromboy

The pitient had 1 very calm postoperitne
course during the first 12 dys Her tempert
ture remmed betwecn 37 and 38 € she ate
well wd her morile ws good She w1
allowed up to the bithroom hd her meals sit
ting up and w ilhed bout the room On Feb
ruary 10 eleven dws ifter the operauion she
complamed of pnn m the nght lower chest
The pamn was mde worse by hing on the
nght side Decp breathing was mmpossible



Case 29 Pulmonary Embolus

One second film Three second film
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Case 29 Pul Y

diogram

&

Front view showmg en
larged pulmonary conus

This young woman with rheumitic heart
disease wrnicular fibnllation and mitral sten
osis had a lrge pulmonary mfarction

The above photograph shows 1 front view
of the chest The pulmonary conus 15 enlarged
The nght diaphragm 1 promment a pleural
effusion 15 present and the nght lower lobe 1s
obscured by 1 mottled shidow

The photograph on the facing page shows
four views mounted on one shde of the angio
cardiogrim by Dr Isrel Steinberg 2t mtervals
of 1 3 6 and 14 seconds fter the intravenous
1nection of contrast medin The I second film
shows the contrast medi 1 outhning the supersor

sena cwva and nght atrum The § second fim
shows the pulmonary conus and pulmonin
artery branches well outhned They are
gretly dilited The 6 second film shows ar
borizatien of the pulmonary, branches with
sharp termmation of 1 large branch to the
nght Jower lobe probibly at the site of the
embolus The left wncle 15 outlmed and
shows a double density possibhv the site of
2 mur1l thrombus The 14 second film shovs
the left ventnicle and aort outlned Note how
smAll the aort1 1s compared to the dilated pul
monary utery
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SUMMARY

The wmportance and frequency of pulmon
ary embolsm hae beea dweussed  The
dignoss and tre tment have been presented
Important strrdes have been made m the treat
‘meat of this condition duning the past 12 vears
as a mesult of the advent of antcoagulant
drups W inde death and recurrent emboli may
occur dunng such therapy the wadence of
both has been stnkingly redaced by the use
of heparm crumarm and indanedione denv
atives

Creater awareness of the possbility of

thrombosis and pul holsm results
1n eaclier duignosts and treatment and further
reduction m mortalry from these condibons
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Venous Diseases

Case 30 Pulmonary Embolism, Migratory Phlebntis, Carcinoma of Pancreas

Certun types of circmoma seem to de
range the blood clotting mechanism and gne
nise to mtravascular clots Perhaps carcinoma
of the pincreas 1s the most apt to do this as
was pomnted out by Trousseau nexrly 1 century
ago Carcmomn of the Jung stomach breast
and met stases to the Iiver are lso frequently
associated with clotting

Cnse 30 was 1 muddle aged man who de
veloped phlebitis and pulmonary embolus
while crossing the Atlantic on a ship The con
ditton was quickly controlled by anticoag
ulants when he arnved m New York

Phlebitis recurred while recening thera
peutic doses of dicumarol This 1s character
istic of phlebitis assocrited with carenoma
However 1t does respond to parenteral he
pann We were so conviced that this patient
had a ludden creinoma that we urged a lap
arotomy even though all diagnostic chemical
and ¥ 17y procedures were essentially normal

At operation a cremomn of the tal of the
pancreas with extension to the Iner and pen
toneum was found
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Lymphedema

Lvmphedema often presents a perpleving
problem 1 diagnosis and management The
diagnosts 1s often confused with casdac and
renal disease Treatment may be thereby mus
durected or delayed and the condition worsens
often wrrevocably The purpose of this short
thapter 1s to assist 1 the early recogmtion
and proper therapy of lymphatic disease

TREATMENT OF LYMPHEDEMA

This depends upon complete cooperation
between physican and patient m applying

CLASSIFICATION

The 1933 edition of the Nomenclature and
Crteria for Diagnosts of Discases of the Heart

and Blood Vessels (8) defines and classifies
lymphedema as follows

Lymphcdema This sefers to edema rc
sulting from obstruction of the lvmphatic flow
\croscopieally the eacly changes consist of
dijatation of the lymphaties and wideming of
the tissue spaces due to edem In longstand

physiologic and psychologic principles over
long periods of time It requires the applica
tion of methods which are often uncomfort
able and tedious

The phvsician should maintain a degree of
ophmsm and patience which wall test hum 1
the face of hittle or very slow wmp t

mng lymphed, there 15 probif of the
connective tissue often a vanable degree of
mBammatory cell mfiltration  pigmentation
and Bbrotic thickening of the drated lymph
aties

Chmeally the changes can be correlated
with the fact that at first the edematous bissuc

A% tumes apid improvement oceurs especially
after recent thrombophlebstss and w some
cases which mvolve the arm However m
Ivmphedema of the leg the objective may re-
sohe mnto ssmply preventing a worsening of
the condition In' many patients without proper

therapy the edema progresses to elephantine
size

15 pressible (soft edema) but later the
swollen tissue 1s firm (so-called brawmy 1
duration or hard edema) It 1s charctenstic
ally pale m contrast to the eyanasis or rubae
seen with venaus stasis The term elephantiasis
w used for the grotesque deformuties of the
more severe types Lymphedema may be pn
wary or secondary but the former s Letter

designated as Wdiopathic
55






Clnicgl Features
ohle 1 Differential duagnostic features

LyspaEpests  THROMBOPHLERIIS
Colorofleg  Pale Usually shghtly cyanotie
{honzontal
o taon}

Yews Usnalls had  Collateral sems often

dinby romment If pahent

€ ma ﬁas tal previous at
tacks 1arices m1y_be
present as well as plews
usually  aroynd  the
ankle

Bigmeat \one

In presence of Ion§
deposits

standsmg yenons nsu
fioency there 1s often
much brown hemoss
denn deposit around
ankles and shing

tolurrstion Celulas 3 Ped bt terder venous

wually df  cords are pathognos
fuse and mome but with deep
oftenbn it thromboses these may
red

not be discerntble

“one except VMarked tendemess to
i presence  deep pressure  Ho
of cellulitis  mans sgn 1 some

mes
e et

The etiology of edema of an extremity fol
Yowing surgery 15 a controrersial subject (3)
Cancer may 1made and block the lvmphatic
deyots The surgical and radiologre destruction
of mam lymph channels often leaves msufh
cent patent vessels for adequate drainage
Flud accurrulates 1 the tissue spaces In time
there 15 a_connective tissue proliferation that
cenverts the boggy areas into o Bbrotic mass

The most common form of swollen leg we
are called on to treat 1 that of by mphedema
Praecox This condatron wsually oceurs m young
“omen rarely tn men fhe ratio 1s about 10 to
1 but the cause for this differerce 1 not undes
stood It develops most frequenthy shortly
after the onset of the menses Occastonally 1t
_‘;lﬁr;t‘mmfesled as late as 40 vears of age

e liter of
S st euly e d s e
asenous degree ot progress to

Terderncss
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Clianctenstically edema stirts in one foot
and wnkle At Brst onty 1 shght puffiness i
present Gradundly 3t ncreses sprevding up
the leg somttunes insolytng bissucs of the
thighs wd buttocks Tt m3y be umlterd for
many yeus before starting 10 the othcr g
In the beginning the edemn 15 reduced durning
the mght nd develops during the wakint
hours when the pitient 1s up Ans constrcting
garment  such as circular garters or ardles
cases 1t to ncrease penpherath Girdles are
prrtrcuizly bl for they ase deswgeed far
women m the uprght posture anly When
wamen st the grdle stretches cverting pres
sure across the groin and 1t acts as a tourm
quet to impedc vmph flow Sitting for mam
hours m 1elucles theaters, or 4t card pling
sessions 15 1 stram on even a normal lvmph
swstem

Good Jymph fiow requires body movement
Dunng actnve sports or walking the edemnn
tends to decterse Wlking, 1 deep water pra
duces the unique situation of a mramum com
pression pressure 1t the foot decreasmng
progressinely up the leg When thts 15 com
bincd with the pumpmg nction of musculir
motion 1t presents n ideal method of squecz
g flmd out of the leg Swimming 1s the hest
spast for these patients

The etiolo,y of lymphedema praecor 15
completely obseure Chrueally 1t scems as of
there were a congemtal blockage of the lymph
channels or sumply that the total lymph deun
age svstum s not efficient enough Kinmonth
and Taylor (6) have shown that the hymph
trunks are dilated and the valves defective Be
taus:a of the frequent episodes of cclluliss the

15 often fused with throm}
phlebitis The table of differential pomts
(Table 1) mav be helpful n establistung a
dugnosis (5) A familial lymphedema (At
rovs diserse) develops in 4 similarly mexplie
able manner This may twelve one of mare
edremities or Tl the body
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Classification of Primary and Secondary Lymphedema

A Primary or ihiopathic Jymphedemn
1 Congemtal (Milroy s disense) This 1s 2
hereditary congemtal nonpunful lymph
edemn myolving All or part of one or two
extremities It may be umlateral anvoly
mg the upper and lower extremities and
rrely dditional arers may be mvolved
2 Priccox This refers to 2 clmedl syn
drome ffecting young females much
more often than males The lymphedema
usually appears between the ages of 15
wnd 35 imohing first the feet later
ascending to mvoh e the legs and thighs

B Secondary lymphedemn 1s due to
1 Surgical remoral of Iymph nodes
2 Neoplwstic imasion of lymph nodes

either by pnmary or metastatic neoplasm
8 Lymphadembs following
2 X\ ry treatment Fibrosis 1nd scarrng

enhanced by x riy m1y cause obstruc

tion of the lymphaties and resultant

edemn

Pyogenic infection

Granulomas due to

(1) Filinasis

(2) Lymphogranuloma venereum

(8) Tuberculosis

(4) Syphibs

4 Dependent edemt Edemn of thelegs may
follow prolonged sitting s dunng long
traps by auto rail or ar ¥t has been
reported 1n persons seated for many hours
m air rad shelters Some compleating
factor 1s usually present such s a grrdle
which folds and binds the grom when
seated or 2 chur with a firm edge that
presses on the thighs If the edema 1s
pile the obstruction s lymphatic If at
15 cyamotic 1 compheating phlebitis may
be present

o o

Lymphedema
CLINICAL FEATURES

The most common form of lymphedemn of
the 1rm follows radical mastectomy A study
of this subject w 1s published in 1951 (3) This
type of lymphedema 1s chirictensticalh a
progressive disabhng nd often punful con
ditton In some cases the swelling occurs
shortly after operition 1n others edemn for
mation may not develop for as long as five
years It usually appears first in the hand and
accumulites proumally although 1 some of
our patients the reverse has been true The
increased weight of the arm pulls on the nune
roots causmng 1 neuralgit The pun often dis
appears when the swelling 1s reduced by treat
ment

Swollen arms and legs re vesthetrealls dis
turbing They may be devastatng to the ego
of otherwise well adjusted women Severil of
our patients hiwv e been recluses until reduction
m swelling encouraged them to abandon thewr
secluston The deformuty has resulted not 1
frequently m mantal difficulties Even munor
degrees of swelling mav be sufficrent to heep
women from engaging 1 achivities requnng
a costume that reveals the vbnormality

Edematous extremities tre very often the

stte of attacks of cellulitis and erysipels We
first saw one patient m Iis one hundred nd
fourth attack which had oceurred over 1 81
svear spin He had hept records of hus attacks
n numerous hospital stays It 1s apprent from
this chnical obseryation that tissue immumity
15 reduced n those areas with slow Iymph flow
The fact that imph flow 15 slow 1s readihy
demonstrated by the mtracutaneous mjechon
of dyves n the mmner deseribed by MeMaster
(7) A simple furuncle that 1s quichly healed
m 4 normal arm may become 1 large spread
g infection m one with lymphedem: Fungous
mfections sphtting the sken permt infections
to enter and are frequent complicating factors
Thev must be ngorously controlled Elevation
morst heat and appropmite mtimcrobual
drugs are usually quickly curatne



Medrcal Management

wre 2 garter belt to hold them up They are
?[l:ong e%lough to gne adequate support fnlr
mild or moderate cases but still ight enough
not ta buckle
The elastic sleeve wlich was deseribed
previausly (3 4) has been improved by use
of the new orlon materiil The sleeve should
start at the bse of the fingers and should have
an opening for the thumb lwrge enough to
gne it full play A pressure of 40 mm of
mercury at the distal end of the sleeve grad
ually fallmg t0 15 mm t ats termination
the upper one third of the arm 15 1dequate
compression See the accompanying illustra
tion Sometimes the fingers bucome ver
swollen A rubber glove womn wath the sleeve
m1y help to correct this
FPhysiotherapy Massage 1 the directron
of the Iymph flow tow 1rd the he rt ncreses
the speed of flow We recommend effleurage
each evening for 10 mmutes self admimstered
While m the hospital massage may be per
formed more frequently
The Jobst Company together with Brush
and Heidt (12) have developed a tight sleeve
Ined with wflatable balloons The brlloons
are ahemately mflated by a pump which
orks on an automatic device We have found
1t of help 1n milking out” the fluid 1n lymph
“dematous arms and legs Although ths may
© 2 temporary gam 1t ads 1n promoting the
efficiency of lymph flow
Ily:lm(hcrnpy m the fo
deep water 1 of great value m forcing edema
furd from legs and has already been mentioned

rm of walking 1n
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Foloy chstie sleave

salt diet and duly mjection of 1 to 2 ml of
thiomermn Flinds are not restrcted Ths rege
men s mantuned only duning the first wcck
of hosprtalization

Activity Pitients are enconraged o re

sume full actity nd sports wearing, thar
ehistic stoching or sleeve The pumping action
of musculxr movement on venous retum and
Iymph flow 15 wcll known

Additional measures h

ave been suggestod
as follows

1 Buned suture technic of Handley (5 9 10
11}
I

under Clingeal Features ”

Dehydration
find can so,
diet and ¢

The disappearance of edema
metines be hastened by a low salt
aily divretics Ve employ a 2 gm

2 Hyaluromdase (1 2 11 13)
3 Sympath Y

ertence all three have fa)
duce mproyement
makes the edemn y,
ndicated

led to pro
and sympathectomy often
o1se Itas definutely contrr
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The judicious ppheation of sound physio
logic princrples 1s the essence of treatment of
Iymphedemn

Gravity Edemn of the arms or legs 15 1
varmbly reduced by prolonged elesation
which as 35 readily” demonstrited reduces
venous pressure ind ncreases the speed of
Iymph flow Elevation of the lower extremities
15 easily accomplished by placing blocks under
the bed posts at the foot Six to eight inches
1s the muamum elevation that 1s well toler
ated Rusmg the entire foot of the bed m this
manner 15 much more comforttble and far
more practicnl than erther rusing the mattress
alone or pleing pillows under the legs The
new type wedges placed under the lower half
of the mnttress are apt to produce low back
strun unless the patient sleeps constantly on
his back Patients who sleep with therr legs
properly elevated recerve good lymph dran
nge i the legs for at least one thurd of ench
day

Sleeping with the arm 1n maumum eleva

tion 1s a much more difficult problem After 1
number of yews of etxperimentation with
various measures and methods an ipparatus
was designed to muntamn the 1rm m mavumum
elevation nd to allow the patient to move
about 1 bed as well as from side to side (see
lustration for Case 84) This 1s pnmanly n
tended for patients in whom the swellng rep
resents a serious Situation This apparatus uses
the principle of traction with enough counter
weights to balance the arm exactly It 1s most
important that no constricing bandages be
used to attach the arm to the trachon appar
atus Under tension these bandiges will act
as tourmquets Instead foam rubber pads are
loosely applied to the arm by an elastic bind
age The friction of the foam rubber aganst
the skin 15 enough to secure 3t A halter snap
allows the patient to disengrge herself quickly
from the apparatus

Lymphedema

Before placing any limb  elevation onc
must be certam that the arteral supply ss ade
quate In the presence of artenl msufficieney
grave damage my be done by elevtton of
the part If the radinl or pedal pulses are pres
ent and pallor does not develop in the toes
or the fingers on elevation 1t my be assumed
that adequate arteril flow 15 present Inter
ference with the ridnl pulse 1s sometimes
cwsed by changing the position of the am
This pulse should be palpated m the position
of extension to be sure of 1ts quality (test for
hyperibduction and scalenus syndromes)

Most frequently satisfactory reduction 1
the size of swollen wrms can be obtamed m
women who have consented to enter the hos
pital for the inception of therapy There mw
mum clevation cin be apphed without
mterruption Patients learn the therapy md
cooperate more fully than if they are stmply
given mstructions to carry out at home U
however they are unible or unwilling to con
tnue therr regimen 1t home they may lose
prt or all of their improyement

Compression Edema flud druns out of
the extremitics m elevation but 1t tends to
rerccumulate n dependency To prevent this
elstic stochmgs should be worn on the leas
or n elustic sleeve on the arm when the p1
tient 15 up and about

The stoching should be made to measure
It should fit snugly and start just 2bove the
toes The foot area should give 1 compression
of 40 mm of mcrcury The pressure should
gradunlly fall as the stockimg progresses up
the leg In most cases the stocking may end
Just below the bend of the knee When edem?
of the thigh 1s also present the stocking should
continue nexrly to the gromn

Most long stockiags tend to buckle m back
of the knee gning 1 tourmquet effect n the
popliteal space on walking or especially on
siting Recently orlon stockings have 1ppuzrod
on the market Long ones of this matennl re
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quire @ gaster belt to hold them up “"3 “;::
strong, enough to gne adequate SUppo!
mid or moderate cases but stift hight enou
not to buckle
The elastic sleeve which was desenbed
previously (3 4) has been waproved by use
of the new orlon matern! The slecre shoud
start 2t the base of the fngers and should e
o openng for the thumb lirge enough o
e tt full ply 4 pressure of 40 mm of
mereurs at the distal end of the sleeve grad
ually fallng to 15 mm gt 1ts tesmmation i
the upger one thurd of the arm s adeguate
compression See the accompanying llustry
ton Sometumes the fingers become sery
swollen A rubber glove wom with the sleeve
may help to corect this
Physiotherapy Massage n the direction
of the lvmph fow toward the heart increases
the speed of flow We recommend cffleurage
each erening for 10 mumtes self admmstered
While in the hospital massage may be per
formed more frequently
The Jobst Company together with Brush
and Heidt (12) have developed a tight sleeve
lined with wflatable balloons The balloons
ate altemately nfated by a pump which
works on an automatic device We have found
tof helpin mulking out” the furd an Jymph
cdematous arms and legs Although this may
be a temporary gam 1t awds m promoting the
efiuency of lymph fow
Hydrotherapy m the form of wallng 1
D water 15 of great value 1 forcng edema
find from legs and has already been mentioned
under Clinzea] Features
ﬂm;’::'yd‘“hon The disappearance of edema
e ang ;ﬂmenmes be hastened by a low salt
aily diureties We employ 2 2 gm
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Foley elustic sleave

salt diet and duly mjection of 1 10 2 mi of
thiomern Flads are not restricted This rege
men 1s mamtuncd only durmg the first week
of hosputalization

Attivity  Pitients ase encourned to e
some full activity and sports wenag thew
elastee stacking or sleeve The pumpmg ction
of musculir movement on venous return and
tymph flow 15 well known

Additronal measures hve been suggested
as follows

1 H;mcd suture techme of Handley (5 ¢ 10

1
2 Hyaloromdase (1 2 11 13)

3 Sympathectomy

In our expenence all three have fuled to pro
duce 1mprovement and sympathectany, often

makes the edema worse Tt g defirutely conten
ndicated



Lymphedema

Case 31 Mnssive Lymphedema of the Arm

Mrs L E 15 2 woman of 59 years (The
New York Hospital $647569) In 1942 a left
ridieal mastectomy was performed for car
cinomt This was followed by deep  ry ther
1py There was no wound nfection The arm
commenced to swell shortly therenfter

In one year it had reached « lnrge size A
Rondoleon operation was performed The
swelling recurred and the following year 2
second Kondoleon operxtion w1s performed
The arm gradunlly becime larger When first
seen by us on November 19 1951 1t had
reached 1 massine size (see the left figure)
She had developed intense root pun imn the
neck and shoulder The arm was “too hewy to
carry around  She had become a recluse

She was hospitalized and given the regt
men of elevation massage dehydration and
compression outhned previously A very great
1mprovement was obtuned (see the nght fig
ure) m 1 period of 12 days (December 31
1951) There had been 2 great loss of edema
tous flurd lenvng loose baggy shin (Table 2)
The loose shin contracted slowly during the

following six months The root pun had dis
apperred and she was discharged from the
hospital with nstruchions to sleep with the
arm elevated 1n the traction apparatus to
wear the elstic sleeve durning the day and to
massnge the arm each mght for 10 minutes

This woman continues to follow our out
Iine of theripy and has mamtamed the m
provement The loose baggy shin contracted
to the size of 1ts contents The casmetic 1
pearance his mmproved greatly The former
great weight of the arm w1s rebeved and w ith
1t the pamn from nerve root triction has dis
appered Hyaluromdase fuled to guve further
decrease 1n swelling

Table 2 Measurements of circumference m
centimeters for Case 31
LocaTion DatE

M SN N1AP2US 42358 22HENH
Hand 280 238 235 216 225 107 198

Mramum _ R
Forearm 445 349 356 337 352 844 31

Maxaimum "
Am 521 399 878 332 871 368 of¢



Case 81 Massnve Lymphedema of the Arm

Y
Enormous swelling of the
entire arm and hand

Twelve days later Pitient
was treated by elevation mas
sage and Foley slecve Swell
g has Inrgely subsided loay
g bags of pendulous shin
This loose skin shrank upslowly
durmglhefollmunqsnmnmhs
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Lymphcdema

Case 32 Lymphedema of the Arm

Mrs M ] (The New Yorh Hosprtal
#426054) 15 1ged 65 vears A left radieal mas
tectomy was performed 1n November 1945 for
cambicular seirrhous carcnomr of the left
breast with no discoverable nullry meta
«tases Swelling of the wrm developed follow
g operttion It commenced first m the
brachtum Slowly through the course of the
nest three yews the swelling mnvolved the
lower wtm wmst and hand The swelling
usuilly subsided when the patient elevated
ber arm on 1 pillow  but dunng the two
months mmedntely preceding vasculwr con
sultition  the swelling apparently became
more fived

The patient was seen on July 8 1948 She
wAs a tmy womwn and was very 1pprehensie
and disturbed bout the ppewrnce of her
swollen arm (see the top left figure} There
was a large elliptieal surgical scar across the
left antentor thory cvtending mto the willh
The axlla was deep no nades were palpable
Oscillometric readings were normal The entire
arm was swollen The brachmun and lower
arm were mdurited and the swelling did not

pit, lthough the hwnd wnd fingers had a soft
edemr wlich pitted readily Measurements
are shown i Table 3 Treatment consisting of
nightly elevation effleurage and the wse of
an ehstic sleeve and a snugly fitung surgeons
rubber glove was started at once

Four weeks Iter the swelling had entireh
cleared mn the fingers and hand The top nght
figure shows the Foley sleeve m plice There
was marked reduction in the forcarm and 2rm
The rubber glove was discarded After sx
months the elastic sleeve w s lso elmmated
On the patients last visit exght years after the
start of treatment only 2 shght tuckenng re
mamed 1 the forearm and arm (see the
bottom figure) She contiues to sleep with the
arm elevated

Table 3 Measurements of circumference m
centimeters for Case 32
LocaTtiov Date
7843 72848 121650

Hand (2bose metacupal

bulge) 185 181 180
Wost 150 47 147
Maamum Forewm 250 200 197
\axtmum Midbrichum 270 220 210



Case 32 Lymphedema of the Arm

Close up of arms and hands Foley sleese m plice

Exght year follow up
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Case 33 Lymphedema of the Arm

Note swelling of hand and fore
am

Miss M B (The New York Hospital
#553402) 15 nged 53 A radieal left breast am
putation was performed for carcinoma on
October 14 1919 One month Iater swelling
developed m the arm The trea adjrcent to
the elbow became stff and hard In May 1950
the hand and fingers became swollen

The patient appeared for vasculr consultn
tion on May 26 1950 At that time the only
abnormality was the surgical scar and the
swollen arm For 1 distance of 10 cm above
and below the elbow there w15 a woody dense
edema The arm w1s pale and firm The upper
arm was swollen but soft while a very soft
edema was present over the forewm hand
and fngers (see left illustration) Oscillo
metne studies were normnl

The patient was not hospitalized She was

After trentment Note, wnn
King of skin and reappearance
of vemns

structed to suspend the arm m maximum ele
tation 2t mght wear 1 elstic sleeve nd
massage the arm duly The swelling left the
fingers hand and wnst rapidly (Table 4)
The nght illustrition shows the wnnkling of
the shin and the rcappearance of fhe vens
The swelling has slowl subsided elsewhere
On the patients last visit October 10 195
the rren wround the elbow was soft

Table 4 Measurements of circumference 1
centimeters for Case 33
LocaTiov Dare
592650 101850 101054

Hand (1bove mett

carpal bulge) 185 170 165
Vst 155 150 150
Maumum Forearm 270 230 248
Maumum Brackwm 284 280 278



Case 34 Lymphedema of the Arm

-1
ot

Case 3¢ Lymphedema of the Arm

s

Use of the Foley arm edema stand

s A G 15257 year old Itahan Amencan
housewafe (The New York Hospital #493717)
In 1947 2 nght radical mastectomy was per
formed for canalicular carcrnoma of the breast
with metastases to the axillary Tymph nodes
There was no wound infection She did not
yecene radiation therapy In 1930 the arm and
hnd became noticeably sv olen  Swelling
gradually ncreased On February 27 1953
medical therapy was started Swelbng de
creased dunng the course of the frst week
especally in the upper arm where 1t was most
marked

On March ¢ and 10 oylon sutures were
mserted One extended suhcut.memzsl) from

T

the scapular regron to the wnst the sccond
from the supraclavicular ares to the midim
Hyaluromdase was gen daily for one weck
m gh and low dosages dircctly mta the
edemtous areas Only shght further imprave
ment was noted 1n the course of the next sic
months At that time Qctober 3 1934 the
metastases were found 10 the cenvieal nodes

It 15 most interesting to observe that med
1cal management improved the amm even with
the development of metastases

The atcompanyng photographs Wlustrate

the use of the Foley arm edema stand with the
patient i varnous positions
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Cnse 35 Lymphedema Praccox

Miss A McI (The New York Hosptal
#614483) 2 23 ycar old stenographer was first
scen on Docember 22 1950 She gwve a Instory
of Imving devdoped swlling in the nght foot
and leg mn 1947 In June 1949 2 nght lumbar
sympathcctomy was performed m nother hos
pital As has been repeatedly noted with other
sumlar patients following tlns procedurc the
leg rapidhy nercased mosize When first scen
<he Ind developed v massive edemn extending
from the w ust to the tocs on the nght sidc
With mcdicll mamgement the edemt was
held in chech dunng the nost aght months
A paronychn developed m the rght great toe
She was admitted to The New York Hospital

for surgical treatment of this mfection and
responded well While 1 the hospital m
November 1951 two nylon sutures were m
planted surgically by Dr Williim Terwillger
Onc extended from the mednl side of the
wkle to the grom and the second from the
hteral side to the hip arer

The cdema failed to improve It was be-
Tieved that perhaps the suture had not been
cured high enough In Jwnuary 1951 two
additional sutures were mplinted from
aren of normal tissue below the nbs down
across Pouparts ligament to the md thigh
The edemn mereased slowly dunng the net
14 months She compluned of tenderness 1
the grom upon bending at the waust

In Apnil 1953 she was wdmitted to the hos
pital and the sutures were removed At this
time she was gnen an mtensne course of
hyaluromdase mjected duly mto the edem?
tous tissue While n bed the edemn subsided
somewlhat but when up and about even ¥ ith
her clastic support 1t recurred and reached
its previous size When Iast seen on November
14 1953 the edem was slowly meresing
shown i the illustriion Note the umform
swlling up the entire leg This type of case s
the most difficult to menage She was scen only
\fter the edemt was massve A sympathee
tomy had been performed As mdicited be
fore this has now been found te be of no
vilue m udmg lymphedemn Actunlly the
surgicl meision nd dissection further impede
ind damage the lymph channels



Case 36 Lymphedema Praecos

Case 36 Lymphedema Praccox

Note pale swelling from left
foot to thigh

Miss N M (The New York Hosputal
*639768) a 23 year old office worker was
Brst seen on October 10 1952 She had a hys
tory of a griduailv enlarging left leg from toes
to grom over a three year period Duning this
tune she had had several episodes of cellulis

She was pliced on the medical regimen
\o improvement was noted and one month
liter a sutarc was snserted extending from 5
em above the ingumal ligament to 10 ¢m

Side view

Werng of hnec dength dhs
tie stocking s past of tretment

below 1t The following month she wis given
a series of three weekly mjections of hyaln
romdase The left figure shows a front view
of both legs Note the pale swelling, m the
left foot to thigh The middle figure 15 1 side
view The nght figure 1s 1 front view showing,
knec length elistic stoching heing worn as
part of her tretment (11) No dramatic 1m
provement occurred
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Case 37 Lymphedema Praecox

Mrs R W (The New York Hospital
#292194) wns seen in 1949 4t the 2ge of 42
Sce the pale swollen leg in the 1ccompanying
lustration She give 2 history of swelling of
the night ankle 1t the nge of 18 The swelling
gradunlly mcreascd m size until the leg be
came cumbersome nd hewy She was pliced
on the medical regimen and obtuned some
improvement The mensurements decreased
and the leg becime less tense One month Jater

she was idmitted to The New York Hospital
Under general anesthesia Dr Jere W Lord
Jr mserted double strand No 0 nylon suturcs
Tater\lly and medinlly from the nkle to the
right lower quadrant of the abdomen Sheht
improvement was noted durmng the hospital
sty probably due to the prolonged clevation
Her subscquent course hs shown no improve
ment



Case 38 Massne Lymphedema Praecon

Case 38 Massne Lymphedema Praccox

This young woman noticed swelling of her The 2ccompaming figure shows 1 frant
nght leg shortly after puberty The swelling  view of both legs The greatly swollen Jeft leg
gradually extended up both legs and slowly hangs down over the nkle ke 1 g
wtreased Yo 1ts present massne size
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Case 39 Lymphedemn of Leg S dary to Surgery 1 Grom
This 30 yer old woman had a radienl pel leg commenced shortly fter operation and
vie operation with resection of lymph nodes slonly mcreased in size
m her nght grom for carcmoma of the cervix The illustrition shows = front view of both
one and a hlf years 2go Swelling of the nght legs Notice the pale edemn of the entire nght

lcg extending up to the gromn
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Case 40 Lymphedema of Hand

This 15 year old bov has lymphedema of  continued 1n 2 swollen condition throughout
the hand (see the 1lfustration) When a baby adolescence Trotment consisting of cles ition
he fell asleep with a rubber band around Ins and hydrotheraps has greatly improsed the
wiist By the tume hus parents noted it some 12 conchition
hours had elapsed The hand was swollen It
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Cases 41, 42, and 43 Stasis Ulcerations and Edema

Ulcerations ind gangrenous are1s patient
mmmobihized with arthritis

Large ulcerations of ankles and edemn of
feet m a far adv inced arthritic patent

!

- ] .
- Nz i
T - .
.

Gangrenous heels from pressure of Iying mn
bed wnd immobility mn paticnt with rheumatod

arthntis

Sittng with the legs i dependency for
long penods of time results m poor venous
and lymphatic drainage Even i normal md:
viduals the legs may become swollen With
inadequate return venous or lymphatic crcu
Iation this may at first be temporary After
period of months or years of relxtive mactivaty
and stasis the tissues break down and uleera
tions develop Prevention consists i havng
these patients walk 1f possible Treatment
should be directed at the underlyng artennl

or venous condiion An oscillrting bed i
often helpful

The upper left figurc shows stisis edem?
of the feet and large ulcers of the ankles
The major arternl and venous systems are nor
mal This patient was 2 far wdvanced arthntic
nd bad not wilked m mim years

The upper night figure shows ulceritions
and gangrenous rets m a pitient immobiized
with wrthntis Old phlebitic lesions are present
The major arterial supphy 1s normil The
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gangrenous lesions sloughed and healed when
motion was mstituted
The lower figure shows stasis eczema and
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gangrenous heels winel develaped from the
pressure of hung n bed wnd immobihity m 2
patient with rheumatoid arthntis
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Vasospasm and Diseases m Wluch It Plays
a Major Role

When the bods 15 chilled the penpherd]
atenies and astenoles are constrcted and
blood flow 15 reduced As time passes the oy
gen content of the peripheral blood 1s less
ened the lips ears nose hands and feet
become blue the arms and legs turn 1 mottled
purple 3t chulhny, 15 severe some areas may
blanch Fever on the other hand results 10
marked perpheral vasodlatation All pulses
become augmented The shn becomes hot
puk, and dry

A shght change 1n temperature of a large
surface of the bods or a profound change m
2 small area can evoke a vasomotos response
esther constnictron or dilatation This 1s meds
ated by reflex nervous action If blood retum
wg o the vasomotor center mn the bram 1s
cooled perspheral vasoconstnction  results
The control of the flow of blood to the pen
pheny 15 somewhat similar to the thermostat
regulating water flow m the radmtor of an
automobile above a gnen temperature the
water will be sent through the radiator (the
penpheral crelation) 1n order to expel heat
below this temperature the water 1s Lept cir
culating n the ntenor of the motar {the
deeper tissues) to conserve heat

The farliar blush that follows

b

1t the medim sized arteries are thickened
from 1 disesse s m scleroderma atheeoseler
osis obhterans or thromboingntis obliterins
the constrction that occurs followang chillmy,
may cause complete obstruction of the entire
vessel A dead caduerous white arca devel
aps along the distnbution of the artery 1t
the affected person comes 1o a Warm room
or increases his body heat for ¢xample by
taking a hot drnk the spasm may be released
The blanched arcas slowly change to blue as
the blood tnchles through the cipillany bed
and 1ts ovvgen 15 rapidhy removed Soon 2
bright red flush appers as full dilatation of
the vascular bed oceurs (reflex h\pcrcmn)
and blood cont untng large amounts of oty gen
floods mto the venules which influence n
large measure the color of the skin

Disorders of these mechamsms lead to sev
era] chmcal syndromes If periodic blnching
of fingers toes cars and sometimes the nose

oceurs it 15 cilled Raynaud's phenomena
or synd: If bl

and cold of the
fingers toes hands or feet occur for long

pentods of time then the condition 15 teymed
acrocyanosts 1f the most promunent feature 15
mottling of the arms and legs with episodes
of coldness and blueness as well 3t 15 called

ment 15 evidence that emotional factors mfly
ence peripheral blood vessels Anger and fear
produce a cool pale mowst skin

nedo ulars (

logists call at cutis
marmorata ) These condstions may be prt

mary or they may develop secondanily to at
most any of the dozens of vascular diseases
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PRIMARY RAINAUD S DISEASE

This 15 1 periodic blanching of digts, ears,
nd nose as expluncd wbove It 1s precipitated
by chilfing or emotionnl stress It often starts
m childhood ind hists until middle hfe It
15 f'\l" more conunon 1n W omen

The abnormality 1s probbly 1 function of
the blood vessels themselves The arterioles
are often the site of the constriction Sever
ance of sympithetic nenves ta the vessel re
sults 1n 2 temporwry mmprovement but Iter
the vessels usually regam therr sensitnvaty to
cold and emotion even though deneryated
indictting thit it 15 the vessel nself whieh 1

These patients should dress unusualh
warmly They should wear boots nd gloves
even on shghtly chilly davs The apphcation
of heat dircetly to the blanched part should
be norded This may precipitate gangrene as
m Cse 44 A spwsm of the lirge and mter
medrte sized vessels for exumple the radrdl
ulnar and digital arteries can usually be
quichly released by wrmmng the entire boch
Coming 1 out of the cold to a1 wamm 100
or dnnking a hot beverage are suitable mexs
ures  Nitroghycerm under the tongue acts
quckly and effectnely to releise the spusm
of the larger vessels but hrs less effect on the

abnormal  Hence  sympithectomy  usually
proudes only temporiry rehef artertoles
RADIAL PULSE ——
BEFORE
NITROGLYCERIN il
A 1 A
THREE MINUTES il bdtaan=
LATER e R NN RN

Good effect of mtroglycerm upon pulsations of radinl artery m 1 28 yerr old
patient with vasosprsm associated with Rynauds disease Impalpable before
mtroglycerm the pulsations became readily paipable after the drug

® Demcotinized cigarettes impregnited with mitroglycenm dilate the penpheral artenes equ Ak

as well as sublingunl admmustration



Case 44 Raynauds Disease
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Case 44 Taynands Discase

This young woman had had cold monst
hands and feet since childhood On shght ex
posure to cold her fingers would turn a ca
daverous white When she became warmer
the fingers would gradually turn blue and then
pmk This change m colot was blatchy Some
areas of a finger would be white while an
other area was turming blue and still other
Pasts were becommg pink

At the age of 28 dunng a winter sho sud
dexly evpenenced more frequent and longer
Yastng attacks i her delt second finger Dur
g one such attack she soaked the finger 1n

ot water The need of the tissues for oxygen
becume greathy ancreased Blood flow wois
insufficient to furnish it death of the tissues
ensued

The accompanving figure shows 1 clase up
of ths finger which 15 necrotie

She was treted by 1aducing fovir throngh
ntravenous njections of typhmd vacainc
Complete healmg was obtamed 1 three
weeks time She was advised to protect her
self agamnst chilling ‘There hase been no fur
ther episodes of gangrene
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ACROCYANOSIS

This 15 2 condition usually found m young
women The hands and often the feet are
persistently cool maoxst and blue durmg the
winter Cold sweat mvy be profuse In sum
mer there may be some mmprovement The
skin shows hitle change except mn color and
temperature Scleroderm: 1s never present
The charicteristic intermuttent blanching and
ruboric phases of Raynuds diserse do not
occur Paresthesii is 1 frequent complunt

Expermmental studies of Lews suggest that
1t 15 probably the artertoles of the sk that

are affected The mechanism of this disease
rests mn an unusual sensstvaty of these vessels
to cold The larger and medium sized vessels
are patent

Many of these pahents are mentally or
emotionally disturbed persons The conditon
1s not serious Gangrenous ulcers do not form
except from unhygienmc practices or overhet
mg Trevtment consists m heepmg the bodv
warm Vasodilating drugs have been disap
pomting Sympathectomy grves temporary re
lef only



Case 45 Acrocyanosis

Case 45 Acrocyanosis

Mrs $§ (The New Yorh Hospital
¥392606) was 51 years of age For 10 yeurs
ths mddle aged farm woman had com
planed of episodes of severe pain and numb
ness i her hands and feet At such tumes they
became a deep purple 1 color and were cold
and wet Since childhood her extremities had
been notably cool and mast All penpheral
pulses were feeble

Sublingual mtroglycerm gave rehef for
several hours at a tme Table 5 gives the osail
lometric readings 1n her foot

The dllustration shows the cywosts and
lack of scleroderma
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Toble 5 Effect of mitro fycenn on pulses of paticnt
with vasospasm and acrocyanosts

Blood pressure
Pulse

Radnl pulse

Ulnar pulse
Femora) pulse
Dorsalis pedis
Postenor thial
Osotlometric font
Osaillometric above

Berone D
pidSating

Tacirr
128778
8%
2+

coolze
+

27105 M

ArtER DRve
————
Lerr R Lrrr

118770

72
2+ 3+ 34
[ + 4
24 3+ 84+
0 3+ 3+
0 3+ 3+
o 05 05
20 40 40
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LIVEDO RETICULARIS

Adolescent guls and young women some
times exlnbit a mottled blueness of the arms
and legs espectally when they are shghtly
chilled This represents 1 constriction of 4 few
arterioles often associited with 2 flicad dila
tation of the subcutaneous venules In long
standing eases 1 nonspecrfic vascuhtis 1s often
found by biopsy This 1s usually 1ecomp inzed
by mereased vasomotor tone m the hands 1nd
feet The periphernl pulses become faint, the
hands and feet are cold moist and mottled
but pale

This condition 1s usually bemgn but often
excites 1 great concern on the part of parents
It m1y persist for 1 decade or even tvo
but usuilly decreases m seventy thereafter
Rarely small panful ulcers may occur Svm
pthectomy 1s of httle value and 15 unwar
ranted Patients should dress warmly and
woid elling Visodilating drugs are helpful
but therr side effects are usually worse than
the condition itself

Case 46 Livedo Reticulans

This 20 year old girl had mncreased vis
omotor tone since erdy cluldhood Her hands
and feet were alwnys pale cool and moist
except when the vasospism was releved by
warmth fever or drugs Pulses were fant

On exposure to 1 breeze or 1 cool atmosphere
a mottled purphsh discoloritron developed
on her arms and legs

The 1llustration shows a close up of the
hinds Note the blotchy discolorition



Case 47 Lnedo Reticulans
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Case 47 Linedo Reticulans

In thus patient ulceration developed This
0 year old housewife had had blotchy pur
plsh discoloratton of her arms and legs since
thildhood It was accompanted by greatly mn
treased vasomotor tone as mamfested by
ool pale mowst hands and feet and famt
pabses

Ulcerations began to appear 11 years ago
They were pamful In the ilustration note

the cyanosis and black gan_renous areas at
Bnger tips They recurred in cold wetther and
healed up m warm weather This suggestcd
a frequently confused condiion known as
pernio or chronic chilbluns Healing was ob
tamed by artifical fover therapy The in
creased vasomotor tone wAs successfully com
bated by the stnct avoidance of even shaht
chilling
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FROSTBITE, PERNIO, CHILBLAINS

Overexposure to cold results 1n sevcre vaso
constriction  If the exposure 15 such 1s to
freeze the tissues sertous damage to the ves
sels my occur This damage which may per
sist for years mamfests itself by mcreased

vasomotor tone which 1 turn may produce
dermatitis ntense itching and burmng profuse
perspirition with cold clummy hands and
feet and occisionlly ulcerations

Case 48 Frostbite (Chilblams, Pernio)

This mddle aged woman had  suffered
frostbite of her legs 15 yers previously Exch
winter ifter this she suffered pan numbness
and discoloration of her legs She showed a
very marhedly incresed vasomotor tone the
feet were cold pale to purphsh 1nd mosst at
all times Neither the dorsalis pedis nor the
postenor tibinl pulses were palpable Durnng
the summertime she was reasonbly comfort
able but as soon as the cold weather begm
she had great iscomfort throughout the en
tire winter except when she stayed indoors
and kept herself w wm On examination it w s
found that the pulses became bounding 1fter
the sublingual admuustration of glycenryl trnt

mtrate mdicating release from 2 severe de
gree of arternl spism

The figure which 1s 2 photogriph of both
legs shows the intense redness ascending to
the hnees where 1t becime stretky  Despite
the 1mmediate response to mitroglycerin this
patient drd not respond therapeutically to 0%
of the vasodilating drugs A bihter1l Jumbr
sympathectoms was performed nd excel
lent response obtamed The fect becime w wm
dry and pink 2nd her discomfort disp
pewed A five vewr follow up finds her m
contued good health When the ulcers of
pernio 1re developed the long term effects of
sympithectomy e not usully ssfictory



Case 49 Frostbite with Ulceration
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Case 49 Frosthite with Ulceration

This 28 yer old telephone operator devel
oped frostbite of her hands six years prevt
ously All of the fingers healed except for the
tip of the left ndex finger which became
necrobic (Iﬂd OPCH UICCXS ﬂppc{lred

The dllustration 15 a view of the hand
showing the necrotic finger tip

In ths patient healng was obtamed by
fever therapy The patient was gaven 2 course

of mduced fcver theripy using mtravenous
typhowd vacame  The first anjection was
5000 000 bactenia A shight clnll was obtuned
with 2 se m tamperature to 101° F The ele
vated fever continued for three days A sccond
jection was given Agam a fover was ob
tuncd for several davs A total of four mnjce
tions 1n a two weck pertod resulted in healing
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Casc 50 Frosthite

Ten days after freezing

This 28 year old registered nurse went
skung 1 January 1957 m Canadt 1 fngd
weather She cime in for lunch and noticed
that her hwnds were red and cold Her left
thumb tingled and hurt

She skued agun m the afternoon return
mg at 430 pm The thumb was white By
nghtfall 1t had turned duk purple

The treatment consisted of 1 petroleum

A

Four months Iater

jelly dressing and the admustration of oral
priscoline Hot sorks and heat to the thumb
were serupulously noided

The left figure was tihen 10 dus after the
meident Note the purple aret under the nail
and 1n the <oft tissues

The nght figure was tiken four months
later The ded shin 1reas hive been seplaced
Nl regrowth 1s still incomplete



Case 51 Frostbite 935

Case 51 Frosthite associated with Neuros ascular Syndrome of the
Shoulder Girdle

This 43y ear old outdoor laborer dev eloped 1t w1s dampened by the costoclavicular man
frostbite with gangrene of the tips of fingers ewver and by turming the heud sharply
28 and5 Examination revealed a significant Patients whose blood flow 15 reduced in
chinee m the strength of his radial pulse 1n v inous posttions of the arm are apt to devdlop
vanous positions of the arm In a posibion of frostbite on mild exposure to cold

moderate hyperabduction the pulse vamshed
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SCLERODERMA

This 15 a chrome diserse of collagenous
tssue that may remam localized to the skin
for years or m1y mvohe every organ For
many years 1ts chief signs may be those as
sociated with vasospasm The first sign of the
diserse m1y be typical Raynauds phenom
enon

Gridually the skin of the fingers thichens
It becomes twt shiny glized white and
cool Smnll punful trophic uleers occur at
the finger tips which henl slowly leaving small
dimples 1n the slan The tissues contract pro
ducing flevion deformities Later the skin of
the arms legs feet face and torso thickens
In far advanced cases even the breast ab
domen and thighs are affected The lips be
come thin and drawn The mouth cannot be
opened widely

Shght evposure to sun produces wide
spread dense deposits of melinin on evposed
surfices which do not fade Telangiectasis de
velops on the face hands antenor chest and
elsewhere The bones n the terminal tufts of
the fingers tend to become absorbed Entire
phalinges and metacarpal or metatarsal bones
can dis ippear

Calewm 1s deposited 1 the bursae about
the jomnts n tendons and somebimes wn tissue
spwes These may ulcerate and protrude
through the skin

Dafficulty 1n swallowing 1s frequently ex
pertenced This 1s due to a thickemng of the
esophagea] wall A diagnostic pattern 15 seen
on Yray evammation of the esophagus with
barum The small intestine 1s sometimes m
volved resulang mn diarrhea and obstruction
We have one patient who had 10 feet of m
testine resected Scleroderma was not sus
pected 1t the tune and the pathologist had
not been able to establish a satisfactory diag
nosis of the specumen One vear later when
we saw her she had developed the typical
tight shin of the face and hands A rewview of

the pathologie shdes was found to be con
sistent with the diagnoss of scleroderma

A diffuse fibrosis of the lungs m1y occur
Mr T (see the lower figure for Case 56) had
had scleroderma for some 10 years Svmpa
thectomies had been done to no avaul Thy
procedure 15 useless m this disease although
1t 15 stul bemg done in some areas He flew
to New York for consultition The shghtly
rarified air of the urplane cabin pressunzed
to 8000 feet was sufficient to produce acute
ovygen lick and gieat distress

These patients gradually resemble one m
other and appear as of they were siblings

TREATAENT

There 1s no specific therapy The disease
may become stationary at my stage wd 1§
subject to remisstons and evacerbitrons What
ever drug 15 bemng used just prior to a remis
ston may get the credit for the improvement
In the past three decides reports of success
with trettments have been published Critierd
anihsis however has fuled to confirm the
v ue of any Testosterone ACTH cortisone
ATy vitamm D PAS nd 1 host of vasodilit
mg drugs hive been tried Acute phases of the
disease such s mtestina] obstruchion seem 10
respond to steroid hormones at least tempo
iy

The precautions agaunst chilling (outhned
above under Runtuds disesse) should be
cirefulls observed With the advent of cold
weather very punful ulcers form on the
fingers and are difficult to heal Such pitients
arc frequenth helped by hning m the tropics
—at least durmng the six months from Novem
ber to Apnl

As stated previously sympathectomy s of
no avall Whilc 1t may cause temporan warm
ing of the hands the vessels soon regun their
susceptibility to cold Ulcers form and the
course of the disease 1s unaffected
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Case 52 Advanced Scleroderma

Note ight shiny shin and deposits of melanm Mouth open to full cxtent
° Note tight thin hps taut sk
over cheek bones and great

hmutation 1n opening, the hps

This 30 vear old woman had developed
»smodic blanching of her fingers five years
cfore Two vews ago the skin of her hands
ecume tight and shiny

The left figure shows the tight shiny skin
the motion of the fingers was preatly Imted
% the shin contractions and became fixed 1n
tclawlike positon There was also discolora
10n by deposits of melanin

The nght figure shows the mouth open to
its full extent Note the tght thin hips the
taut skin over the cheek bones and the preat
limitation 1n opening the hips This aften pro-
duces dental problems and n rare cases the
angles of the mouth have had to be sphit to
permit extraction
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Case 53 Advanced Scleroderma

This 40 year old housewfe has had symp
toms 1n her hands for more than seven years
The disease started first with blanching of the
fingers upon exposure to cold She noted that
when she went to the 1cebox to take out a
bottle of milk or if she went out of doors
unless thoroughly protected agamst cold the
fingers turned white In the summertime if she
bathed 1n chilly water the fingers blanched
When she came 1n out of the cold or took a hot
drink  the whiteness gave way to blueness
md i turn to bnght red discoloration As
the years psed the sk of the fingers and
toes became shiny and tight Later this tight
skin became pparent also on the arms and
on the face Each summer when her skin
twnned the pigmentation remamned through
the fall and wter fading very slonly

The upper left figure 1s a close up of the
face This shows marked tightness and shim
ness of the skin The hps are very thin red
spider lthe hemangiomns are present These
are quite chiractenstic of the late stages of
sclerodermn

The upper mddle figure 15 a side view
Notice how shiny the shir 15 and how taut 1t
1s over the bones of the arm

The upper right figure 15 a postertor view
Note the tight skin over the seipulre which
flare out from the bods This posture 15 charac
tenstic 1n advanced cases

The lower figure shows the hands The five
charnctentstic pomts of scleroderma are well
Mustrated here 1 the clawlihe appearance 2
the lack of motion i the jonts—this 15 not
due to any arthrodesis of the jomts but 1
rather due to a constriction of the shin and soft
tissues about the jonts 3 there are some reas
of ulceration and scarrng over certun of the
phalangeal jomts notably over the left second
4 areas of pigmentation and depigmentation
are seen at the base of the nght second and
first fingers 5 charactenstic clubbmg which
follows prolonged atrophy as seen m the tip
of the nght third finger M ray study showns
nbsorption of the tufts of the fingers and the
deposition of calclum 1 subcutaneous reas
and 1n tendons 1 bursal zones
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Note tight shiny shin thin
Dps and red spider hike hemn Note ught shiny shin over

gomas the arm bones Note flinng of the seapulic

Note tight shiny skm claw]ll\e appearance

areas of p
en mm

mobility of jouts a
scarning I reas of ulcemmn and
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Case 54 Larly Scleroderma

This 58 vear old housewife noticed six
months 1go that the skin of her hands and
arms had become much tighter ind harder and
more shiny than formerly Exposure to cold
produces blanching 1nd purplish discoloration
of the fingers and hands There 1s mcreased
rigmentition 1 areas exposed to sunhght
This case 15 quite charctenstic of the disense

X

s

n the carly stage (sce the illustration) when
the dingnosis 15 frequently mussed Such cases
frequently start 1s Rayniud s disease and years
may pss beforexthe scleroderma becomes ob
vious An early fluoroscopic or v rty evimimna
tion of the esophigus with a barm swallow
may show the charactenstic stiffening of the
rugal folds and penstiltic waves
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Case 55 Advanced Scleroderma m a Man

This patient 15 2 33 vear old salesman from
Tesas Thas 15 of mterest because of the mod
erate to hot cimate Fafte en vears previously
2 age 18 he first developed epwiodes of
Ravnaud's syndrome By the age of 22 3t was
noticed that the sk of hss fingers and hands
"6 qute thickened A bilateral cervical
thoraae sympathectomy was performed No
benefit was obtaned and 5 second biluteral
cervical sympathectomy was done This teo
faded to produce any unprovement This 15

quite chiractenistic of the (ffect of sumpa
thectomy 1n this disease There my occ sston
ally be warming of the shin for seyer i months
but the underhng dieise progresses inex

orabls without 1ny cfftct from the sympathee
tomy

The Jeft figure shows the wdy anccd sckero
derma in the face and chest
The nght fgure ss a close up of the hands

Natice the tight shiny shin and the clwlike
rosition of the fin ers
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Case 56 Far Advanced Sclerodermn w ith Pulmonary Chnges

Eatension of hands imited by tight sk

Radiograph of hands showng osteoporosis
and bsorption of tufts

Radiograph of chest showing
extensive pulmoniry fibrosts m

both lungs

This middle 1ged man had noticed tight
ness of his shin two years previously In adds
tion he had developed spismodic blanching
of the fingers and toes upon exposure to cold
As the months progressed he noticed mceres
mg shortness of breath He dectded to fly to
New York for consultation En route n the
reduced oxygen tenston of the lgh altitude
he became acutely 1l from oxygen Jack and
almost cxpared on the plane Upon admission
to the hospital Ius vital capaaty was found to
be greatly reduced

The upper left figure shows the hinds to
be white tight wd shimy They 1re extended
to the fullcst extent possible Note the hmt
tion of motion of the joints Thas hmitztion s
duc to the tight skin

The upper nght figure 15 an xray of the
hinds showing ostcoporosis Note the com
plete absorption of the dist il two thirds of the
termin1l phalinx of the nght thumb This s
quite charictenstic of selerodermt

The lower figure 15 m v 1y of the chest
and shows citensine pulmonary fibrosis in
both lungs
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Case 57 Ealy Scleroderma

Charactersstic telangrectasia
2nd pigmentation of face

This 40 year old seeretary had hid Rav
nauds phenomena for one ycar Exammation
disclosed sclerodermatous  changes 1 her
hands arms face chest and legs

The Jeft llustration 15 a view of the ice
and demonstrates the telangiectasia and pig
mentation which are charactenstic features of

Tight shin shin of hands

this diserse Her mouth 15 opencd to its fullest
cxtent but 1s not as imited as in the other
cases of further wdsanced distase

The night illustration 15 a close up of the
hands showing, the tight shiny shin The jormts
are suff but no contractures have yet de

viloped



104

Vasospasm

THROMBOANGIITIS OBLITERANS

The development of spasmodic blanching
of the fingers 1s sometimes the earliest sign of
this disease When observed 1n an adult male
below middle age 1 cireful search should be

made for the other stigmas of the disewse e g
a blocked ulnar radial dorsalis pedis or
posterior tibial arten or 1 histonn of recur
rent phlebitis m a smoker

Case 58 Thromboangutis Obliterans

itV

G ingrenous hands before therapy

This 15 the hustory of a physicrn i ewly
middle 1ge Before we first saw lim he had
had three attacks of superfical phlebiis He
then developed spismodic blinching of the
fingers and toes after slight clulling of the
body

Ulcerations developed on the finger tips
Evimmation showed sluggish radials and
occluded ulnars He was hospitalized He had
been accustomed to smoling 20 cigareltes
daily but stopped this habit completely dur
mng the first hospital div He was given fever
therapy 1 the form of ntravenous typheid
vaceme Using a dilution of 100 million organ
1sms per ml five mithon bactena were given
the first day Four hours Inter he had a shght
chull followed by a fever of 101° F We pre
fer to obtam two to three degrees of fever
without 1 chull but this 1s not always possible
The temperature remuned elesated for two
days On repetition of the treatment no fever
was produced The dose was therefore
creased by three mullion orgamsms every

Healing after therpy

fourth dvy Healing was well advanced m
three weeks at which time he went home He
returned to 1 busy general prictice For some
si months he succeeded m noiding tobacco
However durng a period of great stress he
resumed smoking The disease prompth be
came 1etne and new uleers appered

The left figure shows the gangrenous
hands The radial ulnar dorsahs pedis and
postertor tibi1l vessels were occluded Because
of the intense pam he had become addicted to
narcotics

He was agun ~dmitted to the hospital
With great difficulty he gae up tobreco
Narcotics were reduced then successfully
ommtted Again fever theripy was gnen Col
lateral flow developed and good heiling was
obtuned with onh munor loss of tissue as
shown in the nght figure

If he should resume the use of tobxeco the
disease may be evpected to mrolve other ves
sels such as the brachial ilin¢ coronanv ccre
bral or mesentenc arteries
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ATHEROSCLEROSIS OBLITERANS

The digital vessels may be narrowed be
etuse of atheromatous deposits Shght chilling
of the body produces constriction of thse of
the affected vessels that are stall elstic and of

NEUROVASCULAR SINDROMES

The large vessels and nerves pass from the
thora to the arm In so domg they traverse
DATow areas between bones muscles and
tendong Shght abnormalities 1n structure or
1 dvnamucs an lead to pressure or stretching
of the vessels or nerves Episades of vasospasm
and paresthesia may result Even thrombosis
of the subclavian vern or artery can be pro
uced

A certical nb even rudimentary may en
roach on the vessels or merves In certain
Positiong

COSTOCLAVICULAR 8y NDROME

Relaation of scalenus and other neck
muscles may result 1n pinching the neurg

the collateril arteries Beeawse of the n
crotchment on the Jumen of the atheroselcrotic
plaques the constiicted vossed may become
totally occluded Spasmodie blnchmg roalts

OF THE SHOULDER GIRDLL

vaseular structures between the clavicle and
the first nb

SCALENUS ANTICUS SINDROME

‘The scalenus anticus may be hypertraphied
or m an abnormal position It may, compress
the nerves and blood vess

els m vanons post
tions of the head and sho

ulders

HYPERABDUCTION SYNDROMVE

This may oceur slep s 1n Cage 50 or
n certain occupations such g culmg punting
or plastermg
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Case 59 Hyperabduction Syndrome

This 52 year old clerk developed blueness
numbness nd tingling of the nght second
thud and fifth fingus The fingers were cold
The responses to hight touch and pm prick
were dimmmshed {upper left figure)

With the hands at the sides s radial and
ulnar pulses were palpable When the hwnds
were rused over lus hewd the pulses dis
appeared It devcloped that he had the hibit
of sleeping with hus hands i brek of Ius head
He w1s mstructed to sleep with s hands at
lus sides Prompt and marked improvement
resulted (upper night figure)

The lower left figure shows wn anatome
dissection of 1 fresh ¢1d er before contraction
of muscles his set in It shows the relttion of
the wllary artery wnd brichial plevus to the
arms 1 4 position of relned bduction
Nerves and vessels are under no tension or
pressurt,

In the lower night figure the arm has been
pliced mn hyperibduction Notc how the ves
sels are stretched wround the coricoid process
nd pinched between the clavicle nd first nib
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Cyanotic pregangrenous fingers Fingers punk follow ing therpy

Arm 1 position of relaxed
abduction ane Arm placed 1n hyperabductian
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Case 59 Hyperabduction Syndrome

Thus 52 year old clerk developed blueness
numbness and tmghng of the nght second
third and fifth fingers The fingers were cold
The responses to hght touch and pm prick
were dunmished (upper left figure)

With the hands At the sides Ins radral and
ulnar pulses were palpable When the hands
were rused over s hewd the pulses dis
appeared It developed that he had the habit
of sleeping with hus hands m back of hus head
He was mstructed to sleep with his hands at
his sides Prompt wnd marked improyvement
resulted (upper nght figure)

The lower left figure shows an natomic
dissectron of 1 fresh cadwver before contraction
of muscles has set m It shows the relition of
the aallary artery and brachial plewus to the
arms m 1 position of relaved abduction
Nerves 1nd vessels 1re under no tenston or
pressure

In the lower nght figure the arm has been
pliced 1n hyperabduction Note how the ves
sels are stretched around the coracord process
wnd pinched between the clnacle and first nib
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Case 60 Aullary Vem Thrombosis

Affected hand puffy and cyanotic

Arm swollen shin shiny and
blue

Foley elstic sleeve in place
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EFFORT SINDROME
The avllary vem may be dimaged and
m1y thrombose from sudden repeated force

ful muscular contractions s m pitching hay
This has been called the effort syndrome

Vasospasm
It 15 due to trauma on the rullary vem by
various structures of the shoulder gurdle

ANILLARY VEIN FHROMBOSIS

Another example of a shoulder girdle syn
drome 1s 1llustrated by Case 60

Case 60 Axillary Vemn Thrombos:s

This 42 venr old Inborer fell and struck hus
nght shoulder Following this the arm be
cime swollen punful and cyanotic When
ever he attempted to use it motion was quite
punful Exammation disclosed normal pulses
and normal osaillometric readings The cir
cumference of the arm forearm wnst and
hand was increased With the arm m de
pendency mottled cynosis became apparent
The collateral vems over the antenior shoulder
and pectoral aren were markedly mcreased
and dilated

The upper figure shows the hands The
affected hand 1s puffy and blush The swelling
1s indicated by the marked decrease mn the
wrnkles over the first phalingeal jomnts

The lower left figure shows shght swelling
and cyanosis with the arm 1n dependency

The lower nght figure shows the Folev
elastic sleeve 1n place This sleeve 15 designed
to exert compression on the tissues and to
limit the edema

Treatment for ths type of cise consists
elevation of the arm The arm 1s suspended m
traction 1n 2 comfortable postion and wath
counterweights which just balance the weight
of the arm so that the patient 15 ble to move
about the bed or if seated to move bout 1n
the charr without difficulty or discomfort This
continued elevation results m a marked de
crease 1n the venous pressure together with
an increase m return lymphatic flow The
edema 1s soon cleared However many months
transpire before sufficient vens rec mahze
and adequate drunage 1s obtuned Anticoign
lant drugs help to prevent further extension
of the thrombus penipherally They also pre
vent the development or extension of proximal
thrombi which may embolize To summarize
trextment consists n 1 anticoagulant therapy
2 elevation of the affected hmb 3 compres
sion with elastic bandages or sleeves and 4
hydrotherapy with cool baths and whirlpool
baths are helpful



Case 61 Phlebitis

m

This mddie aged woman was admitted to
the hospital wath the extensive gangrene noted
 the left foure withap

Lumbar ganghome blocks reheved the
vasospasm  Anticoagulation therapy was in

of astenal embalsm Careful examunatian dis
closed that the pnimiry lesion was an exten
sne phlebitis with local vasospasm

stituted elevation and hot mosst packs were
applied The gangrenous tissues sloughed and
healing ensued The night figure shows the

areas \\llh heling waith only munor loss of
tissue
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THROMBOPHLEBITIS

sels are closely ahgned Severe arternl spism
m7y result Usually this is relieved by wirm
moist pichs Occistonally more ridicil meas
ures e needed s i the following cises

Acute thrombophlebitis 1n the vems of the
legs mty ciwse an intition of the nerves or
the artery accompwmymg them This 15 par
trcularly true in Hunters cinal where the ves

PHLEBITIS WITH GANGRENE
SECONDARY TO VASOSPASM

As mentioned above phlebitis in the legs
especially 1n the femoral vems m1y give nse
to a severe degree of visospism At trmes this
may be so severe that superficial gangrenous
arexs develop especially 1n the toes

Sometimes 1t may be difficult to determine
whether one 15 deihng primarily with an ar
tenal disease or whether phlebitis 1s the
prmary disease The pulses 1 the feet and
the oscillometric readings may be absent To
release arterial spism the simplest measure 1s

to give mtroghcern sublmgually the usual
dose 15 00004 gm Ganghome blocks e
somettmes used This procedure has the dis
advintage that 1t should not be used 1f the
ptient 15 on anticoigulnt theripy bectse of
the danger of deep seited hemorrhage from
needle triuma The nsk 1s shight but some
scrious hemorrhages hwe been  reported
Shght degrees of v 1sosprsm e be rcheved by
warm moist picks These packs lso help to
clear the lymphatic channels
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Case 63 Raynauds Syndrome with Gangrene Secondany to Arsemeat Medieation

[

\ote pecrotic gangrenous ulcerations on fingers

This 85 year old unmamed woman had
had bronchul asthma for many years She
had been gnen the usual treatment for asthma
by her physicians and at times she ws free of
1t but at other times she had severe exacerba
tions She heard of a supposed cure for asthma
m the form of a secret medicine beng dis
pensed by 1 physician n a distant state She
traveled there and obtamed the medicne
While she was tilang 1t her wsthmn greatly
mproved Accordingly she obtained a num
ber of bottles nd returned home She con
tinued ta tke this preparation She soon began
to develop penodic severe blanching of the
fingers associated with numbness and ting
Ing These episodes of Ravnauds syndrome
aceurred ¢ first only on chlling or dunng
penods of emotional tension Later howeyer
they aceurred frequently throughout the day
without relationshrp to cold The it

Followmng, ceructl sympathectomy lnnds

became pik md wrm

and tinghmg inerowsed puin Dreune vers
muhed  yasosprsm merCised thromboses
developed i the digtal wtenies: Neerotie ul
cerwons of the fingars devedoped She was
admitted to the hospital

The left figure 15 1 v of bath hands
Note the necrotie gangrenous uletritions on
sever] fingers

The nght ficure 15 2 view of both hnds
following ceraicl symp thectomy  Soue 1m
provement m rilease of the vasospsm oc
curred  The black  necrotic weas b
Toethzed

An anlysis of this sceret medianc proved
1t to be Fowlers solution wiuch contrins
wsente The disesse 1 question was arsente
passomng with severe panpheril neuntts sce

ondwy vasospism and thromboses of the
medm sized vesscls
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Chse 62 Gangrene of the Toes Secondary to Phlebitis with Vasospasm

As n Case 61 this 46 year old housewfe
when first seen had gangrenous areas of her
toes It was very difficult to determine whether
or not the disease was pnmanly an artenal
one Sublingual administration of mtrogly cerm
resulted 2 return of the pulses and oscillo
metric readings She was treated with antt
congulint therapy elevation of the feet and
heat applied to the abdomen She made an un

cventful recovery without any major loss of
tissuc The black necrotic areas of the toes
proved to be 1 gingrene only of the shin
When this sloughed good heilng was ob
tuned

As seen m the illustration the dorsal aspect
of the toes shows gangrenous blebs on toes
1283 and4

PERIPHERAL NEURITIS

This condition may be due to exogenous
tons such s alcohol heavy metals such as
arsenic lend mercury copper gold silver
drugs such s emetine 1somrzid nd chemt
cals such as mtrobenzol It my be due to
defictency states such as bert ben or pellagra
The tovermas of mfectious diseases such as

diphtherny often cause 1 polyneuntis Pen
artentis nodosa (polyangutis) 1s a common
cwse While paresthes;r  numbness nd
musculir paralysis may be the most promi
nent features vasomotor changes are ven
common Ia same suck as Cae 63 they are

the major factors
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Case 64 {continued)

tomy was performed mmmedittely The patrent
was glaced an an osaillating bed reflex heat
was sed across the abdomen i the form of
2 heating pad one half hour on one half hour
off Comalescence was slow but steady She
was discharged one month after admission
havng recovered her major airculation and
having lost only 1 small amount of tissue 1n the
taes All pulses returned The accompanving
photographs were taken dunng the recoven
stage one week after admission Thes show

spots of necrotic shin Entlier in the course
of the discase the toes were cymotic Two
weeks after these pictures the fect were com
pletely healed

The left figure shows the dorsum of the foot
and toes Purplish 1reas of necrosis arc pres
ent over the dorsum of the foot and toes

The nght figure 15 2 view of the plantar
surface A large purple areu 1s present over
the metatarsal jomts and the large toc

Case 65 Ergotamine Poisoning

This mddle aged buldin,
had suffered from mxgralnegf;“r::;rylen;l::st
He had polycythemra” He had taken yex ot
“mine tartrate at frequent terals Thys iad
affected s headaches favorably For the
\l:enklsl ;lmur to admission he had taken un0
Sual
— 20 ‘?:g.c S)oeses Gangrene developed in the

The accompanying photograph was taken

1t 15 a close up of the toes nd shows a blak
area of gangrene surrounded by ned pre
gangrenous tissue The fool was cold the
vasospasm was severe

Treatment conswted of withdra
ergotamine reflex heat apphed to ‘Zl: Ofn;}r
the use of an oscllatmg bed and alku? for
wexeasing distances hourly duning the gd;\
time Healing took place without difficulty ’
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ERGOT POISONING

Medical hustorv s replete with epidemics
of ergot poisomng caused by the igestion of
rye bread made with grun contaminated by
the fungus ergot This was common 1n med:
eval mddle eistern Europe but several yeurs
ago such an outbrerk occurred m a small
town m France

Lew:s performed 4 series of experiments
using ergot dervatives In man single expen
mental doses (02 to 05 mg of ergotamme or
02 mg of ergotoxne) given ntrwenously
caused giddiness pressure mn the head and
tiredness The sk of the fice hands and

feet became cynotic for as Jong as 48 hours
nd profound rises 1n blood pressure occurred
Expeniments with roosters have shown that by
feeding with infected gran or by daily mtra
muscular injections of ergotoumne (01 mg)
complete stagnation of blood i the comb cin
be ewsily produced and muntuned the result
of continuous artenal spasm The stagnation
leads to stasis The vessels are dimaged 1nd
thrombos:s follows

Ergotism 1s rare today except following
the misuse of medications s m the cise his
tories below

Case 64 Aute Ergot Poisoning with Gangrene of the Toes

This 39 year old woman thought that she
was pregnant She attempted to produce 2n
bortion by takmg flmd extract of ergot She
became confused 1bout the dosage nstead of
taking four drops at a ime she took four tea
spoonsful In a period of 36 hours she con

sumed 24 ml Both legs became estremely
cold punful and later numb On admssion to
the hospital she was pulseless from the waist
down Oscillometric reidings were zero up to
the groms Early gangrene had dev cloped m
the toes of the left foot A lumbar svmpathec-



Case 86 Cry oglobulnerma

A B C Loss of termunal phalanges (Brown
pigment s rosult of potassium permanganite
soaks not to be confused wath lesions )

D Loss of tip of nose and
ear lobes
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CRYOGLOBULINEMIA

In certun disease states vbnorml proteins
are formed wiich precipitate when cooled
shghtly below body temperature These pre
cipitations oceur most commonly 1n the cral
parts  where the temperiture 15 lowest
namely the tips of the fingers toes ears and

nose The precipitate plugs small vessels and
leads to necrosis of the tissues supplied These
cold precipitable protemns have been found in
patients with multiple myeloma lymphomas
of all types nd various leukemras

Case 66 Cryoglobulinemia

This 50 year old white male railw 1y clerk
had developed blanching of the fingers toes
nose 1nd ears some four years prior to adms
sion to the hospital Gangrenous areas had
developed on the tips of these areis and he
hnd lost tissue on all the surfaces Study i the
hospital showed him to have multiple mye
lomt Two to four grams of cold precipitable
spontaneously crystallizing protem were found
m s blood This ¢1se wns reported by Barr
Reader and Wheeler

The upper left figure 1s a photograph of the
dorsum of the hands showmg the ulcerating
amputition stumps of all digits

The upper night figure 15 a view of the
palmar surfaces of the hands The brown pig
ment 1s the result of soaks with potasstum per
manganate and should not be confused with
the lesions

The lower left figure 1s a view of the p1
tients feet showing ulcerating amputition
stumps of toes

The lower night figure 15 a view of the p1
tients head shmunﬂ' 2 heiled ulcer on the
tip of the nose and scalloped edges of the
ews secondary to gangrene
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hy with
Traumatie Reflex Vasospastic Dystrophy
Case 67 Sudhs ‘f\::;\‘::[:z?:mg(!-‘:::mre and Aullary Vem Thrombosis }

119

Qstroporosss

This elderly ships captun fell on the
brdge of tus shap duning a storm He suffered
a fricture of the ght humerus The arm was
paced m 1 cast Axblary vem thrombosis re
sulted This was unrecognized for several
A eeks The arm became edematous and pan
ful he did not exercise 1t the muscles became
swollen and taut Vasospasm was severe
Radhal and ulnar pulses conld nat be obtawned
untess the patient was warmed or sublingualt
wtrogl,cenn was given As ime went on the
fingers of the hand became thickened and 1m
mobile \rwv showed marked ostesparosis
Trertment conststed of 1 cortisone to combat
the causalgre pan 2 reflex heat 3 physie

therapy n the form of gentle missye nd
warm whirlpool baths 4 actine excrase lin
provement W1s rapid Antrcoagulants were
also ad d to present exension of the
thrombus they were muntined until he was
bach to full duty

The photagraph shows 1 view of both
hands Note the swolien shiny nght hand
Sngers and At

Closely related to this disorder are crush
wg or teanng mjunes to the hand In such
cases the vasomotor disturbance leads to 1
cold hand rather than a wrm one Raynwds
phenomena 1re common complications
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CAUSALGIA, SUDER’S ATROPHY

The most frequent ciuse of this malady 1s
an mjury to a penrpheral nerve without divid
mg 1t The median or seritic nerves are com
monly mvohved but 1t may be the small nerve
endings at the tip of a digit

Pain may develop within a week of mjury
and gradually mcrease n mtensity It often re
sults from the use of a cast for 1 mmor or chip
fracture It 1s burning 1n character and asso
ciated with extreme tenderness of the area of
distnbution of the affected nerve The pun 1s
superficial nd 15 ehieited by shght contact by
fricion by warmth or by cold It may be so
easily provoled and so severe that the patient

guards Jus arm or leg closely The punisin
tractable and lasts for many months or may
even be perminent if not treated Cortsone
may provide some relief

The shin may be pmk and warm or cold
cyanotic, and wet with sweit It becomes
shiny Fingers lose their wrinkles The nuls
frequently stop growimng 1nd become hnttle
\ ray studies show progressn e osteoporosts

Treatment consists of merewsed activity
physiotherapy massage waght beanng Tlus
must be pursued even if mereised pun results
temporanly If the reluctnce of the pitent
can be overcome the results we usually good



~ase 60 Raynauds Syndrome
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)
HEUMA 1D ¥ TIS AND C LLA ND A
R UMATO ARTHRI D CO (@ N ISEASLES

All of the collagen diseases and §l1tcd
pathologic states (perrutentis nodosa enms
tomyosttus scleroderma lupus erythematosu

heumatic fever) Tmy dumse the pc nphc:l
\essek Rﬂyﬂ‘lllds p'hennmrn\ oeeur o
monly m these candittons

Case 69 Raynauds Syndrome Secondary to Bheumtord Arthnitis
3!
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Note spindle shaped pale
sclerodactylic fingers

This 37 year old coal muner had suffered
may inunes to his hands He developed
puntul white cold Bngers The slan of the
digits became thick and taut the jomts be
came spindle shaped and the nght ulnar
artery was found to be occluded Eosimoph
Lt was persistent and ranged from 6 ta 11
per cent A very thotough study m the hos
pital Jed to the establishment of the diagnos
as theumatord arthnitis

“ote tense shuny skin and cyanotic fin_ers

The left illustration 1s 2 front view of the
patient with tos hands placed on hus abdo
men Note the spindle shaped pale sclero
dactyle fingers

The nght Wlostration 35 a close up of the
palmar surfaces of the hands Note the tense
stuny skin The tomunal No 5 nght phalanx
had been lost an an aceident some years
previously

Marked improvement m all sy mptoms w1s
obtamed with steroid therapy
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Vasospasn

Case 68 Persistent Vasospastic Phenomena following Trauma

Note mottling of skin wuth
cvanosss of fingertips

This U § Armv privite while 1n combat
suffered a hind jury from a grenade The
fourth finger ws amputited When seen by
us three years after the explosion the hand
showed extreme vasospasm The pilm of the
hand 1s shown 1n the left photograph and the
dorsum at the mght The radinl nd ulnir
pulses were very feeble The hand was cold
mowst nd purple When mitroglycerin was
admstered subligually the pulses became
augmented mdicitmg that the underlymng
mechanism was not an orgame occlusne dis
ease but rather on the basis of muscular con
tricton of the vessel walls The patient was
mstructed to avord all fctors that mught e

Dorsal view

duce yasospasm nimely 1 tobiceo 2 clulling
of the body 8 chulling of the hand He wns
advised to wear 1 glove m any cold weither
and he w1s mstructed to tthe 1 warm dnnk
when tns fingers became blanched and af this
did not give nstant relief to tike @ mtrogly
cenn tablet under his tongue With the pis
sige of tme the symptoms gridually
subsided

Both photogriphs show motthng of the
skin with ¢y nosis of the fingertips Of mterest
15 the fact that the brother of this patient wis
Iater shot in the hand and developed the same
syndrome



Summary
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SUMMARY

Vasospasm m the penpheral vessels has
becn discussed Primary diseases are Ry
nauds diserse crovyanoss and livedo setien
fans Case hustorics were eited 1n which the
clinteal mantfestations and therapy were dis
cussed Secondary Raynauds phenoment my
occur 1n the course of many diseases affecting
blood sessels They ipclude the followmng
scleroderma thremboangubs obliterans ather

osclcrosis obliterans nearoy iscular syndromes
of the shoulder girdle thrombophlelatis val
Ty ven thromboss frosthte  pera and
chilblans peripheral neuntis: ergot ponontg,
and ergotumine poisoning u)a,:lnlm]m(mn
cwsalglr  Sudchs atrophy  and  traumatie
vasospastic phenomena rheumdord arthntis
and penartentis nodosa Cascs allustriting,
these. conditsons hive been presented
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Vasospasm

PERIARTERITIS NODOSA

Vasospism 15 frequently present . pen
artentts nodosa 1t 1s often the Presenting sign
of the disewse In the carly stages 1t may be

confused with thromboangutts  obliter s
primary Rayniuds diseise or Raynaud's phe
nomena secondary to other v scular diseises

Case 70 Penarteriis Nodosa

This patient 15 1 middle aged salesman
His 1llness commenced two months previous
to the time these photographs were taken He
noticed a sudden numbness m his left hand
Durmng the next several days two fingers be
came blanched and cold The other lunbs
rapidly showed sigus of artertal wsufficency
There was a leukocytosis with eosiophilia up
to 10 per cent Penpheral neuntis developed
probably due to ischerma of the nerves
Thrombos:s of the large vessels soon followed

The upper left photogriph shows black
gangrene of the toes with sloughing of tissucs

The upper nght photogriph 1s 4 view of
the plantar surfaces of the feet and shows ex
tensive gangrene extending to the midportion
of the left foot

The lower photogriph 1s 2 view of the
hands showng extreme pallor The left mdex
finger 1s gangrenous and tissue 1s sloughed
from the tip
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Aneurysm

An artenal aneurysm n its primars form
35 smply an abnermal dilatation of an astery
Trauma may injure the vessel w all The pres
sure of the crculating blood then causes the
weakened wall to drlate The dilatation may be
diffuse or saccular The sac consists of the ves
sels wall This 1y a “true aneurysm

In other mstances the asterial wall 1s spht
or destroved 1n part or completely nd the
contiguous structures form a sac like enclosure
through which the blood arculates This s
called o false” wneunism which wually de
velops a5 2 result of a fracture of a ealafic
plaque

The mper wall of an aneurysm may be
Tined with laminated blood clots thereby caus
g a reduction of the pulsations

Dussecting ancurysms are usually on the
bws of medum necross but may be of
atherosclerotic ongin The ongmal sphitting
of the media may occur without 1ny communi
caton wath the lumen At some time later o
tear of the mtima oceurs Di

2 Syphiliic Ancurysms Aortitis 4 mum
fostation of madequitely treated syplnbs oc
curs most often 1 the ascending aort1 nd the
nortic arch less often 1n the duscending nd
the abdomnal norta 1ad more rarely m the
extremities These wneurysms my be fust
form or sacculr
3 Atherosclerohic Aneurysms  Ancurysim
due to 1 1S now ¢ tercd with
mesersing frequency  This is due pnmank
to the agm,, of the population The mednl
coats of artemes ffected by atherosclerosis
may rupture This may occur at an are1 of
calerfic deposit or plaque The form of dilata
tion of the artery depends upon the local con
ditton of the blood vessc] the contiguous
structures the tension n the vessel and the
degree of successful repur Mild triuma of a
vessel affected by atherosclerosis 15 a frequeut
precipitating ¢ause of aneurysms Common cx
amples of this are saccular aneurvsms occur
g 1 the popliteal artery

Ath i

between the layers wn ather direction Less
commonly a plaque splits and the medial dis
section extends from there

L Congenital Aneurysms In these the
medual coat vy be undeveloped or absent
dilatation may occur early 1n hfe These aneu
nims are often found mtracranally 1n the
mternal carotid attery. or 1 the eirele, of Witk
Rupture usually causes fatal cerebral hemor

thage although mnor leakage may gue ad
Vanee warning
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with medial necrosis 15 the
most common cause of dissecting aneurysms
Thromboss of the artery 15 2 frequent comple
canonand at times may produce complete oc
clusion. Rupture of an aneurysm of a hrge
atiety ot n 2 ented loction may result m
death Gangrene mny result from meurysm
of a peripheral vessel Usually thus 1s assoar
ated with occlusve thrombasss of the neu

1ysmor with embol which anse from 1 mother
clot m the aneurysm and move peripherally to

‘viodk smaller arteries Early diagnostic cn






Arteniovenous Anastamosis

As the result of an artenovenous fistula
short crremting occurs m which 4 portion of
the blood returns to the heart without having
accomplished ats function of nounshing the
tissues If these channels are of sufficient total
size so that large amounts of blood may be
shunted by this short crremt nutnbion n the
distal part may be madequate for the hfe of
the tissues Gangrene may ensue This may
also result m cardiac hypertrophy and with
large fistulas 1n heart failure In small fistulas
this does not occur Artenosenous
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nant m that after excision new anastomoses
develop waith extenston of the process usually
provimal Though pathologically they do not
hue the appearance of a malignancy they
may ultimatedy result 1n the foss of the part
by amputation and 1n some nstances 1w the
loss of hie

2 Traumatic Gunshot or stab wounds are
common causes of artenovenous fistulas but
they may be crused by crushing mjurics as

well

may be

1 Congemtal Congemtal are
much more common than has previously been
believed The possibility of artenosenous con
nections should be considered when there are
congemital vascular anomaltes such as caver
nous h suddenly app “van
ose vews and some of the port wine and
other vascular shin anomahes Some congenital
artenovenous connechions are Jocally mahg

3 to Malgnaney Malinaney
mn wetken the walls of a blood vessed Iy
direct mvasion resuling 1 an arteniovenous
fistula
45 lary to B 1 Inf of the
Surrounding Thssues Such nfction may in
rade the walls of an artery and vemn produc
mg an arteriovenous fstula
S dary to Fungous Infi Such
mfections may act simularly
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tera are the physical Sndings of 4 pulsating
mass or the roentgenographic appearance of
enlrged vessels often with ealefied walls
Pun may occur especially 1f there 15 erosion
of bone or pressure on nerves Bruits can fre
quently be heard over the aneurysm but ¢can
also be heard over any nurowed or roughened
artery

4 Mpycotic Ancurysms The wall of the
1orta or of other artenes may be wetkened by
suppuratie processes secondary to actinomy
cosis tuberculosis subicute bacter! endo
cwditis  septicemin  pneumonr  typhoid
fever or other infectious diseases A local n
fection around 1 mujer vessel m1y so weiken
1t s to lead to an aneurysm or to rupture

Aneurysm

Aneurysms occur most often where there 1s
marked stress and strum on the artenal w alls,
eg ncar jomnts 1n the evtrermities

5 Traumatic Aneurysms M1y be of the
true” or “false vamety An mjury to an arter
m1y ctuse its mmedinte or later dilatation
This development may be delyed due to the
pressure of the contiguous structures or be
cause of 1 concormtant hematomn

6 Embolic Aneurysms An embolus may
enlirge 1 artery nd cause 1 weakemng of
the mtimal wnd medinl Jayers with secondary
aneurysmal dilatation

7 Idopathic Ancurysms In certam m
stinces the true cuse for the wneurysm e
not be ascert uned

ARTERIOVENOUS ANASTOMOSIS (FISTULA)

Arteniovenous anastomosis 15 an 1bnormal
communicition between an artery and 1vem
This may be congemtal or acquired The com
munication may be

1 Direct such as follows a stab or gun
shot wound
2 Through  siccular aneurysm myvolving
primanly one vessel
3 By in nbnormal dilatation of the walls
of the several vessels mvolved
By artenies and vemns opemng 1nto con
tiguous structures

Congemtal anastomoses are usually mult:
ple and may number i the thousnds

The followng signs and symptoms m1y 1
dicate the presence of an arteriovenous nas

S

tomosis

1 Enlargement of a hmb or arex of the
body surface

2 Local crease m persprration and
growth of harr

3 Increased local temperature

4 Rubor of the affected 1rea

Unusu2l prommence of vems

An audible bruit over the ffected
area occastonally 1 thrill may be felt
In congemtal or small anastomoses
bruits re frequently absent

Increascd ovy genation of venous blood
proumal to that wea Tlis eauses the
venous blood to be bnghter red than
the blood from corresponding normal
vems Such 1 compinson constitutes a
sumple useful diagnostic test Studies
for ovygen unsaturation usually con
firm this finding

Cirdinc msuffictency with  enlarge
ment of the heart 1s a frequent com
plication

The pulse may be slowed by pressure
applied to the affected aren
Arteriographic studies may show the
abnormal communication

11 Birthmarks hemangiomas and related
sascular lesions may be associated

D
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Case 71 Abdominal Aortic Aneurysm

In the accompanying figures note the con
trast media n the aorta 1 the two films taken
one second apart The colon 15 partly Hlled
with banum

Accordingly he was prepared for opera
tion The aveurysm was Fesected An aneu
1ysm of the abdomunal aorta below the renal
artenes (such as i this case) 1s almost alwys
arteriosclerotic  Thoracic  aneurysms  were
formerly most frequentls syphlitie but as a
result of the improvement 1n antisyphiliic
therapy and the aging of the population this
is o Jonger true This aneurysm was replaced
by an aortie homograft evtending from 8 em
below the renal artenes to each common ihc
artery The patrent wathstood the procedurc
well Pulses were obtamable m both femoral
arteries immedhately following the operation
and ako 1 the nght foot Pulses did not rc
tum to the left foot until the following day
The wound healed well There was postoper
the distention He was kept m bed for 14

129
duys At the end of that ime lie was progres
swvely mobihzed and at the cnd of the twenty
fourth day was discharged from the hospital
He s been followed for three years He has
reguned Ius strength fecds well and fit Hi
pulses are strong i all norml locitions

Wathout surgical intenention the prog
nosts of this patient was hopcless In a study
of patients with abdominal aortic ncunsms
seen 1t The New York Hospital 1t was found
that fewer than § per cent sunned 2 fise verr
penodof unoperated DeBakey has shown that
following surgery the longevity 1s about the
same 1s the normal for the age group Until
the development of artery banks the problam
of the alxlomunil aortie neunsm wis of
academic tercst only The suceessful use of
the gnift in this patent shows the possibilitics
of surgery m this condition which had for
merly been considercd hopeless Today dac

ron wnd mvlon grafts hune luwgely replaced
homografts
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Case 71 Abdommal Aortic Ancurysm

B -

-~

3

Contrist media m aneurysm of aortr colon partly filled with barum

Mr A B (The New York Hosputal #744
164) was a 71 year old private chauffeur who
had retired to Inve m Flonda In June 1956 he
developed dyspepsin He consulted a phys1
aan who prescribed alkalies His symptoms
mproved \rays were taken at that time
which showed a mass pressmg agamnst the
stomach This was thought to be an aortic
aneurysm and he was referred for vascular
consultation

General exammation disclosed that the
patient was a vigorous man The abnormal
findings were largely confined to the ab
domen At the level of the umbilicus there was
a firm pulsahle mass measuring 10 cm 1n
width and 11 em m length 1t was shghtly
tender to pressure Over this mass a rough

systolic bruit could be heard This bruit could
be traced up mto the chest and w1s svnchro
nous with the systole of the hewrt Also over
the area of the aortic valve there was a simlar
rough systohe bruit Both femoral pulses were
strong as were the dorsalis pedis and pos
terior tibnl pulses Osallometne readings
were normal blood pressure mn the nght arm
was 172/96

Gastromtestinal series showed extrinsic
pressure with displacement of the stomach
doodenum  and small bowel due to an en
larged calafied abdommal aortic aneurysm
An aortogram was performed under general
anesthesta This showed a large saccular type
of aneurysm



Case 72 Dissecting Aneurysm of the Aorta

There was no nausea vomuting or diarrhea
There were no bloody or tarry stools He was
admitted to the hospital vi1 ambulinee On
admssion to the hosprtal 15 mg of morphine
was admunsstered for the pam Dunng the
m bt, on two occasions he had some nausea
and vomiting but slept for several hours

The blood pressure and pulse were well
mantawed  Physical evamination  showed
that he was a well developcd and nounished
acutely all man who was apprehensive per
spang freely and 1 acute pun but alert
and onented No cyanosis or pallor w1s noted
His pupils were round regular equal and
Tewcted to hight and accommodation edhal
and just below the angle of the left scpula
0 area of dullness to percussion and bron
¢hra) breathing was noticed No rales were
beard Retrosternal dullness m the upper
stemal area was found but over all cdiac
dullaess was not mcreased A suggestive para
doucal pulse was noted The second aortic
sound was greater than the sccond pulmome
sound The rhythm of the heart was regulir
nd the sounds were somewhat overshadow ed
Y @ loud to and fro friction rub heard over
the whole Pericardium The neck vems were
not distended the hver and spleen were not
felt and the peripheral pulses and femoral
Pulses were palpable nd equal Neuroloic
€Xammation ws normal
Durmg the might, 1 addition to the pen
cardial friction rub a Tigh pitched  diastohe
umur was heard at the brse of the heart
Peripheral pulses were still Ppalpable and of
good quality No vepous distention oceurred
Death occurred Pprecipitously

Postmortesn eramination was conducted
The illustration shows the extensie d\sscchng
aneurysm that was found extending from the
sinus of \alsalva Tuptuning intp

the pen
Crdium  1nd dissecting the medial coulz of
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the artery down through the chest mto the
bdomm 1l orta and ending at sts bifurcation
The penevwdivm contuned about 700 ml of
blood Extensine atherosclerous of the ab
domimal vort v ws found together sath ather
omatous formtions 1 the coronary vesscls
occlusion of the antenor aircumflox coronry
artery nd 1 healed myvocardul infirction 1
the antenor 1itcral wall

Covvient In retrospect one would say
that this mans basie discise w1s hypcrtension
of unknown cwse Ths led to cdemsne
atherosclerosis of the aorty wnd coronny ar
taries A thrombotic ocelusion had devdoped
at the site of an athcrosclcrotic plaque 2
lwge coronary artery cwsing 1 myocardnl
mfauction Mcdil degencrition had occurred
w the aort1 disscction from or it an athero
selerotic plaque had Ied to 4 sphting of the
1y ers of the aortn 1n the region of the medial
degenertion This n turn extended the dis
seetion down the full length of the rort1 A
rupture into the penicardium from the onginil
site of dissection had also occurred The s
section may hwe been progressing silently for
2 long time but cxtended with entical splittin,,
oceurning on the day before death when the
patient expenicnced the severc pan i his
chest

The differentsal & gnosis for consid ration
wis a fresh myocardial nfarctio
case one would not ex;
to hrve been mamtain
diae

n In such o
pect the blood pressnre
cd The finding, of car

therapy This however Was not the case
Anticoagul wts v ere administered 1n ap cffort
to prevent

matous process
which may eventually geclyde thep coro
nary vessels completely 1n the abs
thrombus ’ enee of 2
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Case 72 Dissecting Ancurysm of the Aorta

Patient E A K The New York Hospital
#740148 was 1 54 vear old actor The dis
secting aneurysm of the aorta 1s shown 1n the
accompanyng figure In May 1953 he suffered
an anterntor lateral myocardial inf iretion

For one year prior to this he hid been
Anown to have had high blood pressure At
the time of his mnfarction his blood pressure
fell to normotensive levels He wis m the
hospital for a period of three weeks on antt
coagulant therapy He was then ambulated
His blood pressure gradually rose and withm
a period of six weeks returned to the pre
wfarction levels During the next two years
the blood pressure ranged from a high of
190,110 to a low of 160/90 He was continued
on long term dicumarol theripy His pro
thrombin time was mamtamed between 24
and 82 seconds on n average duly dose of
75 mg of dicumarol During two years of ob
servation he showed no untoward effects from
the anticoagulant admmistration His blood

cholesterol Jevel m October 1955 was 250 mg
per cent Followimng a dict low 1n 1nmal fat
1t was found to be 192 mg per cent m \March
1956 His serology was negatne his hemo
gram was normal X rays or the gillbladder
showed normal function Scrpasil and Rau
dixin were used m an attempt to control lIus
blood pressure However even small doses of
these drugs gave nise to nasil stuffiness «nd 1
regular dose schedule was not followed

On May 30 1956 three diss prior to his
death his prothrombm ttme was 28 seconds
with a control of 14 seconds On that day he
had no complaints During the early morning
hours of June 2 he was awakened by a scvere
bifrontal headache which was not relieved by
ispin He finally fell asleep and on 1nsing
remamed well until shortly after lunch when
a sudden severe nonraditing persistent
substernal pain developed Weakness persp
ration and marked apprehension with poorly
locahized abdommal discomfort followed



Case 78 Aneurysm of Innominate Artery

Heart dullness percussed out
on chest colored red Purphish lft and absence of sweating on nght indic it
area on cheeh indicates where loss of svmpathctie nenve conne ction
sweating occurs white area gl

sence of sweatin,

night hand show clubbing

Constricted pupil on nght

dilited pupil on

g Fingers of

Angmcardmgram
oPaque dye 1 thy Teft
tract of hegyy and 1n
of mnominate artery

shows
outflow
neuxysm
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Ancurysm

Cnse 73 Aneurysm of Innommate Artery

The diagnosts 15 weurysm of the mnom:
nate artery due to $3philis

This 50 year old man had had 2 primany
chanere on his pems 20 years before His
blood and spinal fluid Wassermann were still
positne Blood pressure was 210/92 A soft
lugh pitched distolic murmur was heard to
the left of the sternum There wis great en
Iargament of the left ventnicle The night pupitl
wis smaller than the left and sweating was
1bsent on the night side of the face ndiciting
loss of function of the sympathetic nerve fibers
m this arer The pulses and oscillometne
readings in the nght «rm were very markedly
reduced Clubbing of the fingers of the nght
hand developed

The upper left figure shows the area of
the heart dullness percussed out on the chest
colored with red The cheecks have been
covered with starch paste and 1odme The
purplish are1 indicites where sweting oc
curs the white arer 1bsence of sweating
Note that over the nght side of the fice

sweiting his not occurred  Fingers of the
nght hand show marked clubbing

The upper nght figure shows the con
stricted pupil on the nght and the dilited
pupil on the left and absence of sweiting on
the nght The Inck of swewtng plus the di
Inted pupl e andicatne of the loss of
sympathehie nerve action

The lower figure 15 m angocuwdiogram
It shows the opaque dyce m the left outflow
trict of the heart and 1n the ancurysm of the
mnommate rtery

Procyosts Without therapy this aneurysm
could be evpected to enluge progressnely
Evcntully 1t rmght rupture or erode through
the adjcent structures such 1s the bronchus
the esophngus the nbs or the spmal column
In such cises antiluetic therapy must be enven
very cbously to prevent an acute milun
matory reiction 1 the ancurysm Small doses
of pemellin are mdicated with 1 gnidul m
creise m the size of the dose over 1 period
of several months
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Case 74 Arteriovenous Aneury

Ation over
Note atrophy of nght leg Large tumor form

nght lumbar and thoracic arens
posteriorly

— e

R S |
Aortogram show, me anasto Fuve years later Note Imereasing size of tumor
mosts of vessels throughout pel

vic lumbar and lower thoracie
ares

185
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Case 74 Artentovenous Aneurysm, Congenital

At the age of five this boy was found to
have v lump m his nght buttock The follow
ing year 1t was noticed that the nght leg was
warmer than the left leg A bruit was heard
near the spme A diagnosis of artenovenous
anastomosis w1s mide and the mternal ihie
and obturator arteries were igited The bruit
disappeared temporanly but returned 1 year
Iater

This 15 charactenistic of congemtal irterio
venous anastomoses Usually there are many
hundreds of tiny connections between the
arteries and the vems One of these gridually
mcereases 1 size until 1t becomes aneurysmal
It gives mise to signs and symptoms which may
be attacked surgicnlly Removing the aneu
rysm then puts increased hemostatic pressure
on one or more of the remaining anastomoses
One or more of these 1 time usually develop
mto 1 large fistula For this reason multiple
surgical procedures 1re often performed n
such patients Surgery 1s usually not perma
nently successful but 1t may be advisable to
attempt 1t 1n order to relieve temporanly the
strun on the heart

The upper left photograph was taken
when this man was 21 years of age Note the

itrophy of the night leg which 15 located
below the stte of aneurysmal formation m the
utenial tree The shin 1s tight wd shiny The
muscles are flabby and shrunken Edemn 1
present over the foot which 1s lrger than the
opposite foot Pigment dépuslt 1s present up
over the shis

The upper nght photograph shows the
Inrge tumor formation over the nght lumbar
ind thorieie areas posteriorly A large brut
1s heard over this area Marked pulsation ¢
be felt

The lower left figure represents n torto
grim made by msertion of 4 catheter up the
nght femoral and iline artcnes mto the ab
dominal aorta Contrast medmum was then
jected Note the great wnstomosis of vessels
present throughout the pelvis lumbu and
lower thoracie 1ren

The lower nght photograph was tahen
five years later at the age of 26 Note the n
creasing size of the tumor Further surgery
n this patient w1s considered to be ampos
sible wathout damage to the remal artenes He
15 a permanent cripple with 1 poor hfe
pectaney



Case 73 Arters

ovenous Anastomosis

Dorsal view palmar view and close up of enlarged varix of fourth finger
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Case 75 Arter

Aneurysm

This case 15 a 24 year old housewife From
the age of two promnent vemns were noticed
1 her nght hand As she grew the nght hand
became larger than the left She also noticed
that the temperature was warmer She was
first seen by us at the age of 17 At that time
a large pulsation was noticed mn the palm of
the hand A loud brutt was heard Surgery
was performed and the arteriovenous anas
tomosis was exaised Subsequently new anas
tomoses have made therr appearance and
several surgical procedures have been carned
out but i this case as 1s usual m congenital

arteriovenous anastomosis there are probably
very many scattered small channels between
arterioles and venules Under pressure these
develop mto Iwrge fistulis At present the
patient has 1 loud continuous murmur <t the
wrist and another at the base of finger num
ber five

The upper left photograph 1s 1 close up
of the back of the hand The upper nght
photograph shows the palmar surface mdict
ting dilated vemns The lower photogriph 1s
 close up of the ning finger enlarged vam
over which 15 heard a loud hum
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Case 76 Arteriovenous Aneurysm

A Dastended vewns and by
as heard here

G Arrtogram shown,
p MNotwe disappearance of dilated veu

pestrophy of left leg B \otc the large sack of vemns A loud brut
g “corkscrew” lae attery D and E Fnve month follow
nis und return of leg to normal size

g~



138

Aneurysm

Case 76 Arteriovenous Ancurysm Traumatic

Thirty years ago this 60 year old man was
acadentally shot with 1 nfle bullet through
the abdomen The bullet actually entered the
nght lower quadrant It pierced just above
the bladder and came out i the left grom
In 1ts course 1t nrcked the left femoral artery
and vem An artertovenous communication
developed

Through the yews massive distention of
the veins oceurred m the left leg which be
came swollen and hewy This excessive ab
normal shunting of the blood mto the systemc
crculation which was of no physiclogic use
gradually put a strun on the heart Left ven
tricular hypertrophy followed and after many
years decompensation occurred

The upper left figure (A) shows the greatly
distended veins over the left thigh and leg
Note the thickness of this Jeg as compared
with the nght leg

The next photogriph (B} 15 a close up of
the grom A large s1c of vens 1s present here

Over this area 1 large bruit 1s hewd and 2
thnll is felt

The next photogriph (C) 15 that of an
nortogram. Note the widely distended twisting
rtery

Surgery w s performed dunng which this
Inrge artena] segment was removed 1nd the
vemns drumng anto 1t were higated Follow
ing surgery although no pulse was present in
the femoral area of the grom strong pophteil
and foot pulses were present mdicating thit
excellent collateral flow was present

The next two photographs (D and E) were
taken five months postoperatnvely Note the
disappearnce of the large dilated vems and
the return of the leg to 2 normil size The
close up of the grom shows the surgical nct
sions A small stitch abscess remauns All the
dilated vems have disappewred In contrast to
the congenital arter1ovenous fistula 1 traumatic
Bstul 15 apt to be smgle and when once suc
cessfully removed 1t will not return



Diseases of the Small Vessels'

Incpesasep Fraciums oF VESSELS
1 Infectious purpura due to
{a) Bactena
{b) Vinwses and other  mucro
organssms
2 Toue purpura due to
() Arsene
{b) Phosphorus
(¢} Phenalphthalein
{d) Hepann and related sub
stances
(e} Coumann denvatives md 10
lated substances
{f) \enom
{g) Other touns
3 Purpura due to avitaminosis
{a) Lack of vitamun € (scuny)
{b) Lack of vitamin &
(c) Other vitamun deficiency
4 Purpura, secondary to ncreased ve
nous pres ure
5 Menstrual purpura
& Semle purpura
7 [diopathie purpura
{a) Henochs purpura
(b) Schoenleins purpura
8 Allergie purpura,
N X d A
ke e Namenrae 38 i i

or Dhagy
515 of Duseases of the Ieart and Blood mez: Sthord
New York N\ew York Heart Association Ine 3909

{ncrE st v Penveanimy oF VESSLLS
g Urticarta and angionturotic eduma

10 Sensitmats to phasienl agents
(a) Mechamerl
(b) Cold
(c) Heat

11 Hematogeme purpura due to
(a) Thrombocvtopema
(b) Leukema
(c) Aplastic anemia
{d) Cranulocvtepenin
{e) Disturbances of clotting
mechanism
12 Deficiency of blood clotting factors
13 Local inflammation
14 Amaphylactie shock
15 Traumatic shock
16 Bums
17 Frosthite

Not only the capillanes but abo the finest
arterioles and senules are mncluded under the
term small vessels

As the blood passes through the capillin
network there 1s 2 constant nterchange of
certam of s constituents with the tissuc
fluds Tn conditions leading to increased pres
sure within the lumen or ta damage to the
capillary walls additional serum and formed
elements may escape \When there 1s an extra
vasation of cells mio the skin or mucous

b the tesm “petechuiae” 15 used for







Increased Permeability of Vessels

tumors or prolonged dependency of the lees
as 12 long tops by awr ral or automobile
{especially while wewmg constactine guw
ments such as grdles) Garments my be re
sponsible for wereased venous pressure W ith
secondary hemorrhages Such purpunic 1reas
are usually small m size and Tocated about the
feet and anhles Thev may also be found at
the site of actual compression of the thighs

5 Menstrual Purpura This s a rare
phenomenon of unknown cause 1t may oecur
mar part of the shin of the body except the
face

6 Senile Purpura Purpura occurs 1 the
elderly without adequate etwologic evplna
ton although malnutrition must always be
wnsidered With the achlorhydna which 1s
common to the aged the absorption of vitamin
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C may be mterfered wath

7 Tdiopathue Purpura

(1) Hesocus Purreuna This 1s a2 recur
rent mlwy ch wicterized by purpunc weis
which may ulceratc The shin mnd mucous
membranes re imolved Attwcks of teute b
dommal pun mn result from ntestinl
Jesions

(b) ScuoEsieins Poneuns Tlus 15 pur
pury wath ot mamfestitions The dignoss
depends upon purpury appenng m the shin
and nssectted with puns i the jomts This
m1y be due to hemorrhages m the jont c1p
sules It 15 frequently chssificd as one of the
rheumatord group of diseises

8 Allergic Purpura This form of pur
put occurs with or without thrombocy to
ptnn

INCREASED PERMEABILITY OF VESSELS

Nomally the capllany walls retan the
solids of the blood and certan dssolved and
suspended materal of igh molecular weight
The capilary wall acts as an osmotic mem
brave allowing fuwds and electrolytes to fow
freels m accordance with physical laws Un
der certan condinons the capliary wall may
be changed so as to allow protemn and other
constituents to flow through

9 VUrhieana and Angionenrotic Edema
This 1 2 result of a localized capillary dila
tion and wnjury and edema of tssue spaces
due to the action of Tustammne substances
This mav be secondary to a generalized sen
sttivity state or to local irntation as outlmed
below

10 Senstivity to Physical Agents This
results m local swelling due to extravasation
of fuid mto the tssye spaces of the skn
which appears pale or red and may he due to

(1) Mechimeal imitation (seritchmg pres
sure frictron)

{b) Cold {allergic releasc of lustymine)

(e) Hewt (thermal damage to capillary
walls)

11 Hematogeme Purpura This 15 not a
primary disease of the mmute bload vessels
They are affected by certun blood condttions
which cause purpura The defect 1 at lest
some of these conditions 15 a decreasc of
thrombocytes It 15 assumed that small opcn
mgs are constntly bemg produced 1 the
walls of capllanes due to trauma infection
or loss of wmtercellular cement substince
These holes are normally quickly plugged b
blood platelets and ﬁbn)n?vxlh ztﬁerbggclluhi
constrtuents If there 1s a defect 1n therr num
ber or chemotaus the holes are mot suf
ficiently plugged and hemorthage ensues
The commoner causative conditions are
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minute hemorrhages 2 mm or less m diame
ter and which re often multiple and “pur
purr for lurger hemorrhages Normally tmy
cutancous hemorrhages occur fter even 1

Diseases of the Small Vessels

brief constriction of 4 limb These are proba
bly duc to mereased epillary pressurc plus
the added fictor of wovemn of the cells of
the eapillary walls

INCREASED FRAGILITY OF VESSELS

1 Infectious Purpura (1) DuE To Bac
TrriA Petechite are charactenstic of bac
teremis and septicemiys notably mn subrcente
bacteril  endocardiis  Any  overwhelming
bacter] infection may gne nse to capillars
damage which 15 reflected climenlly by the
apperance of hemorrhages 1n the shin and
mucous membranes of pinpomnt size or large
enough to be clled purpur

(b) Dur To Viruses anp Otner Micro
orcaNisms - Viral or nickettsial purpura 1s
charteterisic of chickenpoy  smallpov  and
many viral infections It 15 found nearly al
wavs 1 typhus and other forms of nchettsial
diserses

2 Touc Purpura This may be ciused by
vanous poisons such s those listed below

(1) AmsEnic Purpura my follow the ad
muustration of arsphenimime dern wtives such
1s Fowlers salution

{b) Puosrrorus

(¢) PuenorpuraareiN This drug s found
m many proprietary [matives

(d) Hepamy An overdose of heparn or
heparin like substinces such 1s parntol and
treburon will often cuse purpura

(e) Countari\ DERI ATIVES anD VITanm h
Broching Acevts These substinces mclude
bishydrovycoumann  (dicumarol)  ethvl bi
scoumncetate (tromexan) cyclocumirol d
phenadione and others Shght trauma produces
purpury m patients recening sigmificant
amounts of ntrconguhint drugs In over
dosage lurge hematomas m1y form

(f) Venour Certun types of smike and
msect venom are touce to cypillanes (throm
bogeme nd hemolytic)

(g) Oruer Touns

3 Purpurt due to Avitammnosis

(1) Lack oF Vimavin C Scurvy due to
lack of sitamm C 1s charctenzed by ety
brusing and bleeding gums from capillin
oozing Appirently the defect 15 1 the loss of
cement substance from the capilliny wills
themselhves Subchmieal scurvy m1v be detect
able only by the capillary fragibty test wnd
confirmed by finding 1 subnorm?l concentri
tion of vitamim C 1n the blood Coreful ¢xim:
nation of the skin about the wkles often re
veals the fist evidence of scurvy or of
incresed venous pressure This physical find
mg 1s frequentls mussed ind mw be of real
salue Specifically 1t 15 the thermolibile w1
tunn € which 1s Icking i scurvy

(b) Lack oF Vrrasnv K Lack of vitunin
K produces 1 deficiencs of prothrombin This
may result in hemorrhage from the cpillanes

(c) OmEr Viranms Dercienay It 1
clumed thit vitwmin P deficieney ma crusc
cpitiary fragihity but this 1s controversnl

4 Purpura Secondary to Increased Ve
nous Pressure Increascd venous pressure
lexds to an mcrese m cipillin pressure
$mall hemorrhiges may result from rupture
of these vessels Petechite and purpury are
frequently seen 1s 2 result of defcctive venous
return becwse of yvenous valvuliwr defects
mech el pressure on vems s from pelvic



“ase 77 Purpura with Agranulocy tosis 115

Purpura of hips oral cavity Hematomt and purpury Phlchates an vens
and ala nast of lower leg

Large ecchymotic arers
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thrombocytopenn  myelod  or  Jvmphatie
leukemia aplastic anemma  grnulocy topenin
and disturbances of the clotting mechanism
such as hypoprothrombmerma Purpunc res
are also often seen associated with severe Iiver
disease with assocrated disturbances m the
coagulation factors in the blood

12 Defictency of Blood Clotting Factors
A deficiency of such factors s fibrinogen
prothrombin  Factor V. Fictor VII Factor
VIII Factor IN Factor X\ and the Stuart
Prower Fictor while pnmanly due to defects
1 constituents rather than m vessel walls mry
result m e1sy bleeding into the shin These
may be congemital hereditary or 1 some

Case 77 Purpura

This elderly woman complamed of pauns
1 her jomnts She consulted a physictin who
prescribed phenylbutizone 100 mg to be
taken after each menl for a period of seven
dys The wommn obtuned a great deil of
relif from this medication and decded to
contmue 1t without consulting her physician
She kept up the drug for a penod of six
months Suddenlv she descloped bleeding n
her mouth legs and thighs Examination dis
closed that the bone marrow had cetwed to
produce granulocytic cells There was also a
complete absence of platelets n peripheral

Diseases of the Small Vessels

stances tequired A detuled discussion of
them 15 beyond the scope of this volume

13 Local Inflammation A change i cp
Ay permeabilty 15 charactenstic of mflam
mation of all types

14 Anaphvlactic Shock This mav be ns
soeited with wheals or grive wrticina or
edemn

15 Traumatic Shock The picture of shock
may be accomprmed by the ppiarnce of
urticarnal whenls sometimes bhisters

16 Burns These m1y ciuse missne ewu
dation and loss of flud mnto the tissue spaces

17 Frosthite This 1s discussed elsew here

with Agrwulecytosts

blood smers Phlebitis h1d developed m the
vems of the Jegs as well as hirge hematoms
and widesprend ecchymoses Blecding had
also occutred 1 the lips m the oral cavity
nd about the nose

The upper left illustrition shows the pur
pur of the hips oral cavity and 11 pas1 In
the upper nght ilustrition hemitom md
purpura are shown m the purple and dwk
red areas Phlebttis 1s present in the veins of
the lower leg The lower ilustration shows
large ecchymotic areas



Case 79 Subclimeal Seurvy
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Case 79 Subchimerd Scurvy

This 30 year old housewsfe had had very
markedly merewsed vasomotor tone smce
childhood On expe ure to cold hlotches of
purple disenloratun. occurred on the skin of
the lgs and arms The hands became cold
pale and moist Tiny ulcers appeared Her
dignosts was Inedo reticulans which has
been diseussed in another chapter An add
tional findin, was present in her case which
contnbuted to the formation of the ulcers She
gave a hustory of ncver eating any fresh frnt
salads or raw food of any kind with the ex
ceptwn of mik

A Rumpcl Leede test was done using the
Wright motification This consists of placing
a blood pressure tourntquet around the arm in
the usual manner pumping the pressure up
to haliway betw cen systolie and duastolie and

leaving 1t 1n place for 1 period of 15 minutes
At the end of that time the petechiae are
counted 1n two crscles each 1 nch in dinme

ter The circles are Jocated 2 inches below the
elbow crease Normally there should be fewer
than 10 per aircle Ten to twenty 1s considered
marginal and over 20 pathologic While this
15 charactenshic 1t 15 not speaific for scurvy

In this patient an nnumcrable number of
petechise developed as shown in the lustra

tion showing subclimeal sourvy reveled by
the capillary fragility test Her blond sitamin
C level was 02 mg per 100 m)  the normal
15 08 t0 12 mg She was given large doses
of vitamun C orally and 1ntras cnously namely,
1000 mg per day by both routes The capittry

fragility quickly returned to nommal the ul
cerations healed
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Diseases of the Small Vessels

Case 78 Semle Purpura

This 76 year old man compluned of
purphish spots on the shin of his legs A com
plete eximmation showed no positry e findings
that were not compatible with his advanced
age The blood count was normal Bleeding
time clotting time platelet count blood clot
retraction prothrombin time cpillwry fragility
tests were normal The patient was also exim
med from the pomt of view of 1 lesion mn his
prostate glind None was found Carcinoma of
the prostate frequently metistasizes to the
bone marrow and may gie nise to purpura

Cucmoma of the prostate also produces 1
proteolytic enzyme which sometimes g es rise
to purpurt nd to hem. w1 In this patient
the dirgnosis of semle pv puriis armved at by
the exclusion of other conditions such s de
fects 1n Ius blood clotting mechwmsm 1n Ins
hematoporetic system or circmomt of the
prostite This 1s 4 common condition « lich 15
rrely a serrous problem

The photograph shows semle purpurn The
fresh lesions are purple older oncs e brown
from hemosiderm formation



Case 81 Uleers

149

IPERTENSIVE JSCHEMIC ULCERS

Tn some patints it wrtenal li\xu r\t)cnsn:::
[ the shin breom
dnease the arteroles O
sdterotic wd thrombosed smil ases of shin

s become hemorth g then neerotic Th‘l\

h
e octur cven an the presace of strong]
pubiting larger vessels

Case 81 Hypertensne Ischerme Uleers

Lan e vecsotie whees wm oy or
third of titna

Tlus patient 15 a mn 41 vewrs of ae He
had been known to hasc hud hugh blood pres
sure for many vears His pressure while under
our obsenation ringed from 200 to 250
sistolie over 120 to 140 dintolie All the
penpheral pulys were strong  oscllometric
reathngg were vormal The left Bguse shows
the lar_g necrotic ulcer that had formed over

Pinch grafts covermg ulecr

the lower shin This was debnded and pinch
rafts apphed as shown n the n ht hAgure
Successful healin, was obtnned The patent
responded very well to Rauwolfin theripy His
blood pressure fell to a ringe of 150/90 and
has been mamtawed 1 this region for 2 four
vear penod of follow up Dunng this time no
further ulceration has devcloped
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Case 80 Clinienl Scurvy

Conlescing  petechinl  rash
with extensive hemosiderm for
mition from old hemorrhage
A small uleer has formed

This 60 ver old womtn compluned of 2
rash over her lower evtremitics She gwe 2
Iistory of hiving abstuned from all rww foods
for severalyewrs A Rumpel Leede test Wrnght
modificition s shown in the night figure gne
mnumerable peteclae Blood vitimin C level
was 03 mg per 100 ml She w1s given 1000
mg per day of vitamin C orally and mjections
of 1 similar amount ntrivenoush twice
weehly The ncreased eapillary fragility rap
1dly returned to normal The rish cleared ev
cept for the hemosidenn deposits which
rem"uncd 15 1 bm\sn stun

Wright modific ition of Rum
pel Leede test

The left figure shows 1 coaleseng peteehnl
rish Eitensne hemosiderm formition from
old hemorrhage 1s present A sl ulecr has
formed The nght figure shows the Rumpel
Leede test Wnght modifieation Note the
showers of petechine below the level of the
blood pressure cuff

Subclmical and even climcl scurvy are
very common 1 our present cinvilization be
crse of the frequency of diet faddists per
sons who beheve all atrus frutts disagree with
them In the treatment of peptic ulcers nd
colitts the physictn should ilways ensure
wdequite mtike of vitwmmn C



Case 81 Ulcers
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HYPERTENSIVE ISCHEMIG ULCE RS

In some patients with arteral 1\\'perteus|\z
disewse the artenoles of the shin \nfcox:“
seleroric and thrombosed Small arexs of she

may become hemorrhgic then necrohic T]u‘x\s
cin occur (ven m the presence of strong]
pulsitimg Trger vessels

Case 81 Hypertensne Yschemic Ulcers

Large recrotic ulrer mlower
third of tibra

This pitient 15 2 man 41 years of 1.¢ He
had been known to have had high blood pres
sure for many years His pressure white under
our obsenttion ranged from 200 to 220
svstolic over 120 to 140 duastolie All the
penpheral pubses were strong oscillometric
rerdings were normal The left figure shous
the Jarge necrotie ulecr that had formed over

Pinch grafts eovcning ulecr

the lower slin This was debnded and pinch
gralts applied as shown in the nght figure
Successtul heahing was obtuned The patent
responded very well to Rwsolfia therapy His
blood pressure fell to a range of 150/90 and
h1s been mantamed 1n this region for a four
vear penod of follow up Durmng ths ime no
further ulceration has deseloped
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Casc 80 Chneal Scurvy

Conlesemg  petechial rash
with extensive hemosiderin for
mation from old hemorrhage
A small ulcer has formed

This 60 year old woman compluned of a
rish over her lower extremities She gwe 1
Iustory of having abstamed from all riw foods
for several years A Rumpel Leede test Wnght
modification s shown m the night figure ge
mnumerable petechiae Blood vitamun C level
was 08 mg per 100 ml She was given 1000
mg per day of vitamin C orally and mjections
of a sumlir amount 1ntravenously twice
weekly The mcreased capillary fragility rp
1dly returned to norm1l The rish cleared ex
cept for the hemosidenn deposits which
rem"lmed asa bru\vn stun

Wright modific itron of Rum
pel Leede test

The left figure shows 1 conlescing petechial
rish Extensne hemosiderin formation from
old hemorrhage 1s present A smll uleer s
formed The nght figure shows the Rumpel
Leede test Wnght modification Note the
showers of petechuae below the levid of the
blood pressure cuff

Subclimeal and even chmeal scurvy are
‘er} common 1 our Pres(‘ﬂt Cl\l]llflnon l)C
cause of the frequency of diet faddists per
sons who believe all citrus frutts disagree with
them In the treatment of peptic ulcers and
colitss the physteian should always ensure m
adequate intthe of vitumn C
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Blood Vessel Tumors

HEMANGIOMA

A hemanggoma (Iurthmark ete ) 1s a be
g growth aften present at burth 1t consists
of vascular spaces supported by t variible
amoust of Sbrous stroma. Hemangomas may
be subdiided mto the following types

1 Cavermous Hemangroma This 15 1
bemapmoma which contams lwge vascular
spaces This fact may be ascertamed by the
appeatance of the lesion and espeanlly by
pressuze upon the lesion Tt gives the sensa
ton of a reduced rewmstancy to pressure as
compared ta narmal tssue

2 Capillary Hemangioma A hemwgioma
which contams small vascular spces 15 & cap
2" 4 hemangioma This appetrs as a small
rd spot Pressure produces a piling of the
ares

3 Pleuform Yemangoma A pleform
hemangiom 15 one which 1s not well esrcum

scrbed due to oxtensine ranuficition of the
Blood vessels that aften penetrite deeply into
the surrounding tissue

4 Sclerosing Hemangroma This 1s 1 he
mangtoma in which the blood scssels we con
stricted by proliferating fibrous tissue In the
nd stage mny of the vessils are obliter ted
ghang the lesion a superfien! rescmblanee to
2 Bbroma The sclerosmg process 1s only evi
dent climeally fter Jong continued observa
tion

5 Syndromes wath Hemangtomas These
are rare conditions

(a) Muluple hemagiomas wad chondro
mas (Kast s syndrome }

(b} Hemangomas of the retina and centr
nervous system  sometimes ssocrted withy

evsts of the pancreas and hidney {Lindus or
von Hippel Lindw s disense)

HEMANGIOENDOTHELIOMA

AL Jothel
g 1
bhe 1 hemangioma contamns vascular spaces

€l fication an 1 ¢ ipuon from the \omenclatir,
ani C iterta fcr Dra noss of Diuscases of the Heart

anl Blood Vessels Bth ed. \ew Yok
Heart Assoertion Tne 1953 ke e Yod
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bat unlke a hemangioma 1t also contuns

solid nests of prohferating cndothelsum There
are all gradations between lesions m which
the proliferative endotheliom 35 mark

ana
plasic with the vasculay spaces crudely
formed to the opposite extreme 1 which the
saseubar spiccs are Promincnt and  the







Sarcoma

hages manifested by epistaxis hematuna etc
The disease 15 sud to be transmitted by exther
sex as a simple Mendelian dommant

(b) Psrmrary Vamces (Sexme Anct
ora Cavesse Peppen Sror) These are small
red compressible localized bemgn cutne
vus snellings consistmg of a single dilated
vessel and occurnng with merewing fre
quency after middle age They are bemgn

153

{c) Seitr Ancrova (Seirs NAvts Ne
vus Arasevs) This s 4 cutaneous lesion con
sisting of 2 central pulsating arteniole from
which smill dilited epillanes radiate out
wrd producmg 1 fincidful sprder Tike appe e
mee The lesions often are assocnted with
Iner disewses wnd pregmney bt my occur
mdependently: The aret may vy from a fow
millimeters to several centimeters
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proliferitive endothelum less conspicuous It
15 mmpossible to differentiate morphologieally
betw cen hemingioendothehiomas which metas
tisize ind those which are locally mvasnve
Chnieal manifestations depend upon the

Blood Vessel Tumors

organ mvolved When the skin 1s muolyed
there 1s 1 circumscribed tumor usually blmsh
mnd usully compressible It may be tender
or prunful or both The size v 1r1es from 1 few
mullimeters to several centrmeters

SARCOMA

8 Anglosarcoma This term 1s seldom
used Many pathologists reserve the term sar
comn for neoplasms ansmg from mesenchy
mal dervatives other than blood vessels If
many of the neoplistic cells are anaplastic
but m plices sufficiently differentinted to form
vascular spaces the pathologist mikes the
dingnosis of malignant hemangioendothelioma
rither than anglosarcomt Some sircomas e
so hughly undifferentiated that the pithologist
cannot be certam of the parent tissue

9 Raposts Sarcoma This term 1s apphed
to multiple pigmented lesions composed of
dilated capillanies fibroblwstic proliferations
inflimmatory cells wd hemostderin deposits
The hemosidern deposition 1s due to extra
vasations of blood from ruptured capillnes

The lestons usually apper first in the shin
of the extremities There 1s 1 bluish mass of
blood vessels extending into the adjacent tis
sues 1nd of slow growth Males are more com
monly 1ffected than females Autopsies have
demonstrited that visceral lesions do occur
but they are usually chmeally undetectible
The werage life expectincy 1s smd to be 5 to
10 yews It 1s not at all certun whether this
entity 1s really a sircoma Some pathologists
behieve that 1t 1s essentrlly an inflammatory
lesion

10 Ewings Sarcoma It 1s widely held
that Ewings sarcomq 1s essenttally n endo
thehom1 and indeed the tendency of the
neoplastic cells to surround spaces does sug
gest n endothelinl ongim However Ewings
sarcoma 1w 1ys arises n the skeletal system

frequently m the vertebrie It 1s therefore
Iisted under bone tumors The 1l symptom
usually 1 pun

11 Glomus (Angioneuromyoma) This
bemgn tumor 15 a  hypertrophied cncature
of the specralized arteriosenous nistomoses
found 1 the periphery nd which e con
cerned with temperature control It consists
of blood vessels imbedded 1n smooth muscle
epithehoid cells and nonmyehnited nenve fi
bers These bemgn tumors may be situited
wywhere m the skin but classically they are
found on the hinds and feet frequently be
neath the nuls Typicaly the tumor cses
prrovisms of severe ridmting pun espeantlly
on pressure upon the tumor The tumor 15
usully smill seldom measuring more than 1
few millimeters in diimeter and when super
ficral 1s slte gryy m color Complete exaiston
results n cure

12 Hemangiopericytoma This term 1s
used to refer to a neoplism which resembles
2 glomus except that the epithchoid cells 1re
Icking Most e bemgn

13 Telangiectasis Telangiectisis may not
be a true neoplism It may be 2 dilitation of
preeusting vascular channels erther venules
capillines or artenoles rather thw 1 nco
phstic proliferition of new vessels

(1) HEREDITARY HEMORRHAGIC TELANGE
ecrasis This 15 chiractenized by numerous
dilat 1tioms of the cutineous wnd mucous mem
brane capilliies and venules These wom il
1es seldom measure over 4 mm Rupturc of the
mucous membrine lesions occistons hemorr
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Blood Vessel Tumors

Cnse 82 Raposis Sarcoma (Multiple Hemorrlnglc Hemangtoma of Kaposi)

This mddle iged man noted peculiar
browmsh discoloration on lus feet and shins
five years previously The nreas itched but
othervise did not bother lim The lesions
slowly progressed up the legs They were e
compamed frequently by tny hemorrhages
mto the shin The hemorrhages subsided and
left behmd deposits of hemosidenn  Fnnlly
lesions appetred on the mucous membrines
of his mouth nd hps

The upper left figure shows multiple are1s
of tumor on the leg The arex marked off by
crayon w1s biopsied and 15 shown 1n the two
lower figures Note the mottled discolorition
cwsed by deposits of hemosiderin nlso the
tmy dwker wers of fresh hemorrhge

The upper nght figure shows lesions under
the tongue nd on the lips The lower left
figure 1s the biopsy m low power Note the
deposits of hemosiderin the overgrowth of
endothelinl cells with a tendency to form new
capilliries The lower night figure 1s 1 Jugh
power view of the lesion Note the sarcomtous
changes 1n the vessels pyknotic nucler nd
the numerous mutotte drvistons

Trearvent The lesions cn often be held
m check for many vears by judicious use of
Ay theripy

Procnosis From the time of dingnosis the
Life span 1s usunlly 5 to 10 yeus Visceril Je
sions do occur that we often thought to be
part of the primary tumor



Case 84 haposts Sarcoma

Case 84 Raposts Sarcoma t & Middle Aged VY oman

Ulcerated areas on mtern1l
mallcolus

Lesions 1n both feet and toes

The nght figure shows the mternil mal
leolus Note the ulcerated areas where the
tumor has eroded the shn also note the dwk
brown fresh deposits of tumor on the nner
surface of the second toe

The left figure shows the lesions m both
feet and toes Note the symmetry of the le
sions the dark brown staimng of hemosidenn
and the mtense brown color of fresh lesions
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Case 83 Raposis Sarcoma

Ths 75 year old man developed this mahg graph shows the tumor nfiltrition in the feet
nant tumor of blood vessels at the age of 70 legs and hand The brown areas are sites of
He had recened extensive x ray therapy This hemosidenn deposits from hemorrhages mn the
slowed up the progress of s disease wiich tumor tissue A small ulcer over the dorsum of

advanced slowly but defimtely The photo the foot has appeared



Case 84 haposis Sarcoma

s Sarcoma wn a Mddle Aged Woman

Case 84 hapost

Ulcerated 1rets on wternal

Lesions 1n both feet and toes
mallealus

The left figure shows the lesions 1 both The nght figure shows the mtemal mal
eolus Nate the ulcerated ircas where the

feet and toes Note the symmetry of the le-

sions the dark brown stumng of hemesidena tumor has eroded the shan also nate the dul

and the tense brown color of fresh lesions brown fresh deposits of tumor ou the waer
surface of the second toe
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Blood Vessel Tumors

Case 85 Angiosarcoma

The 1llustr ttion 15 the leg of a 52 year old
woman who developed  purplish lesion on her
foot one nd a hnlf years previously The lesion
gradually spread to mvolve a wide area Note
the extensive nfiltration over the ankle above
the mstep as well as the patchy nfiltration m

the midleg Biopsy of the lesion showed 1
malignant sarcom of blood vessel type Me
tastisis had developed m the grom The cise
was too late for surgical ntervention \ riy
thertpy was used for pailition
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Case §6 Cavernous Hemangioma

Extensive lesions on fore Close up of hirge cwernous
arm arm thorax chest and arets on the arm
abdomen

This 30 year old man was bom with ex
tensie cavernous hemangiomas of his trunk
and arms Seven years ago at age 23 he com

The left figure shows the cxtensive lesions
on the forcarm arm thorg chiest 1nd abdo

men The nght figure 15 a dlose up showing
menced to have Jacksonian epileptic serzures the Inrge cnvernous spices on the amn Be
probably indicating a similar lesion tn the cor cause of the extensne degree of the lestons in
tex of the bram this patient no theripy % s attempted



160

Bloed Vessel Tumors

Case 87 Cavernous Hemangroma

Dilnted pools of veins merg
g nto Iarge hemangioma

This 10 year old gul was born with
extensive hemangroma

The left photograph shows dilated pools
of veins which merge mto a Inrge hemang:
oma No signs of arteriovenous anastomosis
could be demonstrited The nght photograph
15 a lateral view showing the distibution of

Dustribution of lesion from
knee to hup aret

the leston from the knec to the hnp area At
a younger age this could hne been treated
with sclerosing imjections with very lttle af
any scarring It might hwe been quite sue
cessful At this age beciwse of the wide ev
panse of the lesion whatever type of therapy
15 attempted wall lease searrng



Case 88 Hemangoma
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Case 88 Cavemous Hemangroma

Before therapy

This two week old baby has a large cav
emous hemangioma n the elbow region {left
figure} Many of these lestons decrease sn size
as the chld grows but this cavered such a
large area and mvoled such large vessels
that 3t was deemed advisable to treat at at

QOne year follow up

once The leston responded quickly to scleros
g mjections usmg, Svlnsol Very little sear
nng resulted A senes of 10 wjections at one
month wtervals wis gnen with the result
shown m the nght figure one ver after ther
apy
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Case 8% Cavernous Hemangioma
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Fungating tumor

This six month old nfant has a Iarge fung
ating cavernous hemangioma which extrudes
above the surface nd penetrates deep nto
the tissues of the bick She wis treated by
unplanting radon seeds mto the tumor mass
The left ilustration shows the extensne tu
mor The nght illustration was tiken two
months liter Notice that the tumor has

Two month follow up

shrunk the fungating are has sloughed and
been covered by epithelum Small telngiec-
tases remmn around the peniphery When the
child 15 bout eight or mne years of age pls
tic surgery will be done removing the searred
area and pulling the tissucs together to gne
1 good cosmetic result
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Case 90 Capillary Hemangiomd

Capilliry hemangioma on face

This child was born wath a large red cap
illary hemangroma on the face corresponding
to the third or submavillary divsion of the
tngeminal nerve It covered the cheel as
shoun 1n the left illustration extending, from
the jaw line to the ear and across the face
Beewse these lesions frequently fade s the
child grows older and because whatever form
of treatment used would leave some scar for
mation 1t was deemed advisable to watch fhis
Patient and to postpone therapy

The second picture at the nght was taken
three years 1iter The leston has shrunk m size

ol

3

Three year follow up

and m color 1nd 15 hardly visible cxcept when
the patent cries as i the photogriph As
times goes on 1t ¢wn be expected to Dude sull
further In I1ter hfe 1t will be possible to con
ccal the residual traces of the lesion with cos
metics Some of these crpillary hemingromns
persist into adult bife 2t which bime satisfac
tory cosmetic result can sometimes be ob
taned by tattoong them so that they blond i
with the normal color of the skin This tvpe of
tittooing has been descnibed by Herbert Con

wiy (Tumors of the Shin Springficld, 1M
Charles C Thomas and Co  1956)
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Blood Vessel Tumors

Case 91 Capillary Lymphangioma

Capillary hemanglom cov
ening left side of body

This 35 year old colored womn has a
capillary lymphangiomn which covers almost
the, entire left half of her body Notice how the
lesion shown n the left figure imolves
the half of the face the left arm the left chest
and the left leg

The nght figure 15 2 close up of the leg
lustrating the diffuse nature of the lesion

Close up of leg showng le
ston and ulcer above malleolus

and the formtion of an ulcer vbove the mal
leolus This tissue 1s very fragile and easiy
traumatized When ulcers form they e dif
ficult to heal In this cise healing of the ulcer
was mduced by elevation rest ind antim
crobial omtments The diffuse primary Ivmph
angiom could net be satisfactonly treated
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Case 92 Pulsating Angloma

Close up of leston on forehcad

This 15 also known as primary angiomn
nevus aranews or spules nevus

This 27 year old gul noticed the develop
ment of small red skin lesions smce the men
arche They are located on the arms trunk
Jegs with several on the face Each 15 com
posed of a central red dot which pulsates and
from which small vessels radate like the
spokes of a wheel There 1s no family Iustory
1n ber case mor has thest been any sp

Two lesions on elbow

1s 10 evcellent health her Iner and endoerme
status 15 normal

The left illustratton shows a close up of the
lesion on her forehead The night altustration
shows two of the lesions on her elbow When
these lesions occur 1n other patients w the
mucous membranes they are apt to bled
profusely and extensively on shght triumn
Recently 1t has been suggested that the lesions
are d with an ymbal

ous bleedng from the nose or other mucous
membrancs such as that charactenstic of the
hereditary Rundu Osler Weber syndrome She

of estrogen
production or estrogen conjugation by the
Iver Therapy has been directed to comecting
this factar with success 10 some cases
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Case 93 Hemntocele

This four yeur old boy fell off lus tricycle phatic duct Aspirition proved it to be an
and traumatized his left supraclaiculir et hemitocele It subsided without further ther
A large round swelling shown m the photo v The prompt ippheation of 1ce to develop
griph devcloped n the nech It simulited 2 1ing hematomn 1s of greit value 1 stopping the

cyst or 2 lymphoccle from frwmi to the lym formation of these lesions
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Case 94 Pulsating Angloma

In this patient (The New York Hospital
£4.065) numerous large spider an lomas
were found on the cheell at the angle of the
Ja the region of the davicle and over the
Sternum as scen - the ustration These
leswons are frequently found mn ptients who
base portal hypertension due to curhoss of
the fner They ate most commonty found ex

¢
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1

temlly at the lovel of the diphirgm At pres
ant they e behieved to be due to  loss of the
Tivers tbility to conjuegnte estrogetie hormongs
nd are 1 osign of decreised liver function
This howeser 15 not conclusiely estab
hshed as the defimitne explinition This 57
vear old patient died of airrhosis of the Iner
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