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Introduction

The purpose of the present book 1s to afford a contribution to the description
of the course and prognosis of milral stenosis

1 was mspired to take up this work by the dilemma of today s cardiologist
when he has to deade whether or not a heart operation 1s advisable for a
patient with matral stenosis

The remarkable progress in the field of surgery of the heart has caused the
perf of mutral valvul without prolubitive msk and with the
prospect of a good prehiminary resuit to be a reality today Even though the
long term effect of sitral valvulotomy cannot yet be esimated the pre
Lmnary results of the operations have been so encouraging that the present
day cardsologst his to consider to an increasing extent the advisabihity of thys
operton

Owing to this sitLation 1t)s considered advisable to revise the experience of
the spontaneous course of mstral stenosis given 1o the hiterature and to afford
a new contribution to ths

The present work 15 a chimcal investipation based wpon a senes of 351
patients with outral disease collected from a hospital department and from
a specahist practice It took the form of cleaning up the subsequent fates of
these patients and comprises a follow up examination of those who survived
after a period from 3 10 20 years

A brief survey of the hustorical d P of the re d
sund pathology of mitral stenosis 18 first paven Mention s then made of pre
vious mvestigations nto the course and prognosss of the disease This 15 fol
Jowed by a descnption of the senes of cases upon which the work s based of
uts classification of the procedure in dealing with the matertal and of the
results of the wrter s mvestigations
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Diagnosis Aetwlogy and Pathophysiology
of Mitral Stenosis

HISTORICAL DEVELOPMENT

The carliest observations of mtral stenosis were made by the patho anatomsts
more than 100 years before the clinical diagnosis was possible

The first clear and exhaustive description of mitral stenosis was given by
V seussens m 1715 1 hus textbook with a famous drawing by Simonncau Mor
gagns too descnibed mitral stenosis in 1761 under the utle of ossification of
the mitral valve

The climcal diagnosis of nutral stenosis did not become possible until 1n
the mincteenth century

The {irst description of the diastolic thrll at the apex was given by Corvasars
{1806} The presence of the thrill was confirmed by Laennec who pointed out
that the thnll corresponded to what he owing to his erroneous interpretation
of the heart revolution called a systolic murmur at the apex (Laennec 1819)

The auscultatory critersa of the diagnosis of mutral stenosis were established
about the middle of the last century by Hope n England (1840) by Barth and
Roger (1844) and by Faurel (1843) i France and Skoda 1n Vienna (1854)

This epoch has been llustrated also by Scandinavian authors ¢ g m a clear
and concentrated thesis by the I'nmish author € Steven of 1847 and by the
Dane € E With m his thess on  the differential diagnosis of valvular disease
1 the heart of 1858 (With 1858} which clearly reflects the discussions of
the period

Durone s publications of 186° and 1377 ended this period they gave 2
very luad description of the auscultatory picture of mutral stenosis as inter
preted at this time

The following findings were especially emphasized by Durone (1) A thull
at the apex corresponding to the rumbling diastohe murmur (2) accentuation
of the 1st sound which 15 of great importance to the diagnosis of pure mitral
stenosts as the accentuation 1s absent mn the presence of the systolic apical

murmur nd a simul mitral tence (3) frequent sphitting
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of the 2nd sound which may be loudest at the apex or at the sternum (4} ¢
rasping rumbling or wheezing presystolic murmur at the apex which ofter
fuses with the diastolic murmur and disappears when the pulse rate become
irregular (5) the very frequent diastolic rumbling murmur at the apex which
1s of variable duration and often fuses with the split 2nd sound or with the
presystolic murmur

The occurrence of the sounds and murmurs 1s explamed thus by Duro 1
(1) The accentuated Ist sound 1s caused partly by the closure of the mitral
valves though 1t 1s possibly mostly due to the closure of the tricuspid valves
as the night ventnicle 1s generally situated anteniorly closest to the thoracic
wall (2) the splhit 2nd sound 1s duc to the closure of the aortic and pulmonary
valves which does not take place exactly at the same time (8) the presystolic
murmur 1s due partly to the auricular systole partly to the first part of the
ventricular systole and (4) the diastolic murmur 1s caused by the diastelic frlling
of the left ventricle through the rarrowed mitral valve

It will appear from this extract from the works of Duro e that postenty
has had very Iittle to add to the safety of the diagnosis of mitral stenosis
obtained alrendy then and to the explanation of the origin of the murmurs
Actually 1t 1< only the spht 2nd sound which has later become the subject for
a different evaluation Sansom (1851) described the reduplication of the second
sound 1 mtral stenosis and considered that the sound was due to a sudden
stretching of the matral valves when the blood from the left atrium passed into
the ventricle between the wall of the latter and the partetal surfice of the
valves Rouches (188%) and Potan (1894) d hed between a de doubl
of the 2nd sound with a maximum at the upper precordwm and clagquement
d'cuverture de la mutrale which has a maximum at the apex These authors
considered that the changed mutral valves scon after opeming at the beginming
of the diastole would stop their movement owing (o the pathological changes
would be stretched and give nise to un brut net bref clagnant

I honocardiographic studies have confirmed the previous findings that there
may n mitral stenosis occar both 2 redaplication of the 2nd sound at the
upper precordium which cannot be distinguished from the physiological re
duplication and farther down over the precordium a three stroke rhythm
which can be heard and recorded in more than half the number of cases
examined and 1s now an important aid 1 the diagnosis of mtral stenosts
(Margolics and W olferth 1932 Lian et al 1941)

The extra sound which in Trench lterature 1s termed claguement d ouver
ture de la mtrale n Inghish hterature opening snap of the mitral ralie often
referred to 1n Dansh as Mitralklikket (the mutral snap) (W arburg 1913) 15
characterized by its heing a sharp dry snap different from the 2nd sound m
contrast with the split 2nd sound with twe almost 1dentical components As
a rule the mntensity of the mitral nap 1s greatest withm the apex at the sternal
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end of the fourth intercostal space fo the nght of and above the point where
the thastohc murmur is most distinctly heard The mterval between the com
ponents of the redupt d 2ad sound 13 lly under 003 second whereas
the mterval from the beginning of the 2nd sound to that of the extra sounds
generally vanes from 006 to 011 second {Margoles and Wellerth 1932)
Lian ¢t al (1941} state the wterval to be from 008 to 0 09 second

‘When the d modif) of the witerp of the sphit 2nd sound
1s considered and when st 15 stressed that an ace of the 2nd pul Y
sound 1y today considered patt of the fully developed auseultatory picture of
mmtral stenosis Duro wexs stethoscopical cuitena for the dsagnoms of the
molated rmtral stenoms established m the Iast century can otherwise bhe fully
accepted today It may be added here that the charactenstic dustohe or pre
systolic murmurs can s some cases be heard only when auscultation takes
place with the patient m the left recumbent posttion or after exertion

Already Duro icz conmdered that a systolic murmur af the apes 1n the
presence of the mentioned classic sigos of mitral stenosis suggested the
sumultangous presence of mitral imcompetence he also stressed that the accen
tuated first sound would then lose s charactenstic stamp Furthermore st
was emphasized by Duro rez that the systolic murmur may sometsmes disappear
and that the estimate of the mutral incompetence may therefore be doubtful
{Duro ez 1862 and 1877)

This view that a dhstinct systolie murmur at the apex 1n the presence of the
classie auscultatory Dindings wn mtral stenons suggests that the muteal stenosis
1s combmed with some degree of mitral mncompetence has since been widely
accepted {White 1943 Friedberg 1959 Vague 1928 Mouqun 1938) It 1
quwie evident from post mortem studies that mutral stenosis must very eften
be accompamied by some degree of incompetence becavse the stff and ummov
able cusps are unable to close the mitral onfsce dunng the systole It 1 casy
to ascertamn the presence of mutral stenosss at autopsy and the <afety of the
chinical diagnosis according to the critenia mentroned has been very great The
pathologic anatomical estunate of the degree of nutral incompetence 1 the
presence of mutral stenosis 15 however somewhat more difficult

For many years before the surgical treatment of mitral stenosss way snteo
duced it had become the custom of many chintcians to consider the mtral
stenosis as the mamn trouble s mutral valvolar discase consequently the con
comtant meompetence n mitral stenosis recesved very hitle attention durmg
that perrod The climeal cntena {for dagnosiog mstral incompetence i the
presence of chmeal nutral stenosis had therefore not been further elaborated

With the ntraduction of matral valvulotomy m the treatment of matral
stenoms 3 new situation arese The chimcian now had to deade whether the
patient suffered from a preponderant matral stenosts or from s preponderant
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ymtral incompetence as the form 1 could probably be relieved by mitral
valvulotomy whereas the latter should not be operated on

Mutral valeulotom)y 1n atsell proved to afford valuable information on the
problem of mitral stenosis and mitral mcompetence as 1t became possible
during the operation to estmate w 1wwo the funchion of the diseased mtral
salve With a finger i the left atrium the heart surgeon 1s able to estimate
the degree of mitral stenosis duning the drastole and during the systole he can
feel the degree of regurgitation through the mitral ostium The regurgitation
1 felt as a jet the intensity of which indicates the degree of backward flow
A thight degree of regurgitation 1s best felt with a naked finger introduced
snto the atrium (Fusfeldt 1953) 1t should of course be borne in mind that
the surgical estimate of the mitral valve function 15 made under aircumstances
which may convey a wrong mmpression of the patient s usual valvular function
as a low blood pressurc and an increased heart rate may reduce the regurgita
tion or a loss of blood from the left atrium may mcrease the regurgitation at
the moment of palpation alsu that the result of the estimate will be highly
dependent on the surgeon s experience  but nevertheless there can be no doubt
that this method of exammation used n 11wo 15 much supenior to the patho
logic anatomical estimate of the function of the mutral valve

The existing senes of cases m which the classic stethoscoprcal cntena for
the mitral discase diagnoses have been compared with the surgical estimate of
the function of the mitral valve i vito all show the same tendencyMPatients
with a charactenistic diastolic and/or presystolic apical murmur and absent
systolic murmur will almost always have a practically pure mutral stenosis” In
a senes from the University Hospital Copenhagen operated on by Husfeldt
and coworkers the wnter thus counted 29 out of 31 patients of this group
(85 per cent} whereas 5 patients had a tight to moderate stenosts with shght
{0 moderate regurgiation (15 per cent) No case of preponderant or pure re
gurgitation occurred 1n this group Several series in the hiterature show sinlar
experences and pure mitral regurgitation without stenasis has very scldom
been found m this group (Abelmann et al 1953 Venner and Holhng 1953
Gorlin et al 195° Souhe et al 1952 Janton et al 19,52)

Among patents who 1 addition to the ch wstic drastolie presystol
apical murmur had a systolic murmur at the apex the forementioned series
from the Univernity Hospital Copenhagen showed 1n 5 out of 16 cases (one
third) a prachcally pure mutral stenosis in 6 cases (onc third) a tight to
moderate stenosts with slight to moderate regurgitation whereas 5 cases (one
third) showed predominant segurgitation with slight stenosis Al cases of this
scries thus presented somée depree of mitral stenows one third being estimated
as cases of predommant fegurgitation {or incompetence) The cases with pre
Jomnant incompetence showed the highest frequency of loud systalic murmurs
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although fant systolic murmurs were also represented 1n this group These
expentences are 1 accord with the findings of Abelmann et al Venner and
Holling and of Burchell and Edwards (1958}

Expertence thus shows that the entena for the clinical diagnosts of 1solated
mutral stenosis established by Duro ez and his cor:t;mporancs are broadly
speaking undisputed and therefore applicable today” Patients with a charac
tenstic diastolic and/or presystolic apical murmur and absent systolic murmur
will 1n the majonity of cases present a practically pure mitral stenosis Patients
who 1n addition to the diastolic presystolic murmur have a systolic apical
murmur will 1n some cases present an isolated or predominant mutral stenomis
whereas other cases will show predominant incompetenc

The problem of the d of the pred mitral p e has
recerved much attention 1n the hterature during the last few years It 1s uny
versally accepted that"f loud systolic murmur at the apex 1s the most important
sign of the presence of mitral mcompctenc}’ but 1t 15 also stressed that the in
competence cannot be diagnosed safely on this basis alone (Harken et al 1952
Venner and Holling 1953 Husfeldt et al 1953 Souhe et al 1953) In a few
cases a pred rmutral ncomp has been op ly venfied i the
absence of a systolic apical murmur (Soulie et al 1958 Gorlin et al 1952
Froment et al 1952}
~/'The followmg signs have been c
Electrocard hic and 1

fered 1nd

of mitral p
signs of enlargement of the left
ventricle when the presence of aortic disease and hypertension can be excluded
systolic expansion of the left atrium at electrokymography or fluoroscopy and
a characteristic shape of the curve recording, the pressure m the pulmonary
capillaries traced at cardiac catheterrzation” (Asger Pedersen 1955) So far
none of these signs have afforded the absolutely safe guide in the diagnosis
of mitral mncomp the chinical d of which 1s still in the crucible
{Biorck et al 1953 Soulie et al 1953 Harken et al 1952 Gorlin et al 1952
Logan and Turner 195% Tybjerg Hansen 1958 Bridgen and Leatham 1952)

AETIOLOGY AND PATHOGENESIS

Actrology - It 15 umwersally agreed that m‘;lnzfs! half the cases mutral
stenosis 1s preceded by an acute rheumatic nfection” which 1s the cause of the
subsequent valvular disease In the other cases the aetiology 1s not known with
certainty This group was established as a special entity  stenose mutrale pur
congenatale ou wnfantle by Duro te 10 1877 he considered the mitral stenosis
to be exther congemtal or acquired mn childhood 1n patients with a special pre
disposition The extenswve Diterature on this subject has been analysed by
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Temerson (1938) who concluded that the congemtal ongmn of this type of the
disease has never been proved and that 1t was most probably of inflammatory
possibly rheumatic onigm  As this type shows essentially the same course as
the defimitely rheumatic cases it has now become customary to collect all cases
of cicatnicaal mutral stenosts in the group of rheumatic mitral stenosis

« Congenital mtral stenosts 1s known but most frequently seen in infants and
1s then combined with other congenttal anomalies of the heart such as ductus
arteriosus coarctation of the aorta or interventricular septal defect (Ferencz
et al 1951 Abbott 1936) Congerital mtral stenosis has also been described 1n
adults 1 conjunction with interatrial septal defect (Lutembacher 1916 McGinn
and White 1933 Roessler 1934 Bedford et al 1941 Courter et al 1948} even
though 1t 15 not always in thesc cases easy to decide whether the mitral stenosis
1s theumatic or congenital According to present day views congenital mitral
stenosis as an 1solated anomaly 1s extremely rare (Friedlander 1932 Emery and
Hlingworth 1951)

It may also be mentioned that 1n an autopsy study on 176 old patrents with
calafication of the left annulus fibrosus Gesll (1952) found sclerosis and slight
stenosis of the mitral valves 1n a few cases he ponted out however that the
nutral stenosts was but shght and not the cause of death

+ It may thus be assumed that neither the congemtal nor the sclerotic mitral
stenosis plays any essential part as aetrologic cause of the ordmary mutral
stenosts 1n adults’

~ Derelopment of mitral stenosis —@h: acute theumattc infection produces an
acute mutral valvalitis with specific rheumatic infiltrates n the connective
tissue apparatus of the valves and in the chordx tendine At the stage of
healing the chordx and the valves shrivel and thus become considerably de
formed If during the acute stage the valves agglutinate adhesions result and
the valvular stenosis thus develops ]

n cases of chronic mitral stenosts the adhesion of the valves may be so
extensive that only a ngid diaphragm or tube with a narrow ostium 13 left
instead of the normal freely movable valves In addition the valves are not
infrequently sclerosed and eroded A
X1f the valves do not fuse the shrivelling of the valves and the chordz tendinex
will sesult 1n a pure mtral jncompetence but as previously mentioned a vary
ing degree of mitral incompetence 1s no infrequent occurrence 1n mitral stenosis
as the ngid non resilient valvular apparatus 1s mncapable of closing completely
duning the ventrcular systole

We have no safe methods by which to estimate for how long a time the
rheumatic process in the valves 1s active However 1t hay been ascertained 1n
follow up studies in patients with rheumatic fever that the fully developed
mtral stenosis will seldom have been established durine the first few vears
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after the rh fever_andin most cases the devel takes up to from
670§ years (Sheldon 1930 Mackie 1926 and Goln 19271}

“"Pland and Jones who have the greatest experience with regard to the
development of valvular disease after theumaticinfection as they have observed
1000 children during 20 years after the imtral infection have seen the mitral
stenosis develop after 2 much longer period Among 347 patients who presented
no signs of valvular disease after the imtial infection Bland and Jones observed
the development of defimte valvular disease {in most cases mitral stenosis) 1n
$3 patients 1n the course of the first ten years and in further 71 patients in
the course of the next decade a considerable number of cases setting on between
the fifteenth and the twentieth year after the primary infection (Bland and
Jones 1951) Only one thurd of these 154 patrents with valvular disease that
had developed later presented defimte chinical signs of rheumatic recurrences
With regard to the other two thirds Bland and Jones themselves were in
doubt how to explain the development of the valvular discase they put for

ward the hypothesis that repeated depositions of thromby of blood platelets
might take place in small cicatrsces 1n the valves and 1n the course of time
become ncorporated in the valvular tissue thus leading to the final deforma

tion and stenosis

Duratron of the rhewnatic actiwity w the heart

The patho anatomists have been inclined to consider the histologcal de
monstration of Aschoff s nodules described by Asckoff n 1904 and demon
strated 2 years earhier 1n Copenhagen by J Stem (1902) as specific of theuma
t1c fever and ats sequelae (Boyd 1938) Even though this view 15 not shared by
all mnvestigators 1t 1s of great nterest that the'fnaidence of Aschoff nodules
in the heart (especially i the myocardium) 15 great m series of avtopsted cases
of rheumatic vatvular disease v

In avtopsy 1nvestigation of 161 cases of theumatic heart discase Rothschuld
hugel and Gross (1931) found macroscopical or microscopical signs of active
rheumatic infection 1n 106 patients including 95 wath Aschoff nodules The
ncidence of theumatic activity m relatton to age m this series 15 shown in
the table below —

Incidence of Histalogical St ns of Rheumatic Actwity m Rheumatrc Heart D sease

o 1o 0- 30— 4~ 50— 60— 70—

d
Ageatdeath o0 0 o9 39 49 59 69 79 yeans

Rothsch 1d et al 100 9 78 0 38 13 1 0%o poutive
indings
Juca and White - - 31 6 o5 11 8 (0
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Juea and White {1944) whose results m a scries of 100 autopsied cases of
rheumatic heart discase over 20 years are given n the same table found a
somewhat lower ncidence of histologically demonstrable sheumatic activity
though both sertes show the same tendency to decreasing naidence of positive
findings of Aschoff nodules with advancing age at death

Unfortunately 1t 1s not possible in these eries of cases to compare the
climcal signs of rheumatic activity with the histological findings but a pont
of interest 1s that the average trme interval between the imttal rheumatic in
fection and the occurrence of death 15 20 years in Juce and Wikte s series

There are numerous investigations of the past 4 years which show the in
aidence of Aschoff nodules in auricles removed at operations for mitral stenosts

In all cases the result of preceding chintcal examination was that the patients
could be considered free from rheumatic activity it 1s therefore of great in
terest that charactenstic Aschoff nodules are found in these — admittedly mostly
small — series with a frequency varying from 1+ per cent to 67 per cent being
most frequently between 30 per cent and 50 per cent (Pinmger 1951 Janton
et al 1952 Sabiston and Follis 1922 Waaler 1952 Ruschuer ¢t al 1951 Biorck
ot al 1952 Wihe 1952 Enticknap 1958 McReown 195%)

The largest series of this nature has been published by Decler ¢t al (1955)
who found Aschoff nodules 1n 83 vut of 183 cases (45 per cent) Thss sertes
has been analysed chimcally by McVeely et al (1953) who found that no
correlation could be demonstrated between the histological findings and the
climeal signs suggesting rheum ttic activity (temperature leukocyte figure ery
throcyte sedimentation rate ncreased antistreptolysin titre or electrocardio
graphic changes) Nor was there any correlation between the period following
the rheumatic intial mfection and positive findings of Aschoff nodules

But the inaidence of posiive findings was falling with advancng agl‘/lhus
there were 43 per cent of positive findings 1n the age group 20-30 years 51 per
cent 1n the group 3040 years 24 per cent in the group 40-50 years apd 8§ per
cent 1 the group over 50 years Among 86 patients with sinus thythm there
were +6 per cent of positive findings and among 95 with aurcular fibrillation
there were positive findings 1n 1/ per cent

We have no definite knowledge of the sigmificance of the histological signs
of rheumanc activity mentioned here but the possibulity cannot be excluded
that they may be mdicative of an active rheumatic process in the heart I this
15 sa¥it must be established that we possess no clinical methods by means of
which 1t ¢ be deaded with a fair degree of accuracy whether an rctrve
rtheumatic cardites 1s presents/”

Thus we cannot today decide with certamty to what extent the progression
of the matral stennsis 33 determined by achive rheumatic processes in the valves
ar in the myocardium  nor can we judge to what extent the ultymate faslure
of the heart 15 the outcome of active theumatic changes which are not chinscally
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T ble or solely

d by the mechamcal arculatory obstruction
which mitral stenosis represents

PATHOIHYSIOLOGY

“Pathophysiologically the developed mutral stenosis represents an obstruction
to the mnflow of blood mnto the left ventricle This results 1n an accumulation of
blood and a misc 1n the pressure 1n the left atrium From here these changes
spread backwards through pulmonary vemns capillaries and arteries to the nght
ventricle v

Therefore 1n matral stenosis we 11

find'enl and dil of
the left atrium and an increased amount of blood 1n the pulmonary arculation~

As 1t 1s chiefly theTight ventricle that 1s responsible for the compensation
this will also gradually become enlarged and at last dilaf€ When the night

«ventricle fails symptoms of congestive failure will appear in the venous systems

This view of the pathophysiology of mutral stenosis has developed on the
basis of pathologic anatomical and clinical experiences and can be found con
sistently described by Steven as carly as i 1847 He also drew attention to the
fact that acute accentuations 1n the circulatory disturbance might lead to acute
pulmonary oedema

However 3t was not until 100 vears later that this siew of the pathophysio
logy of mutral stenosts was verified m man by means of cardiac catheterszation
and pressure measurements during surgical operation

The technigue of cardiac catheterization was elaborated at Cournand’s labo
ratory 1n New York (Cournand and Ranges 1941) That the pressure 1s
creased 1n the nght ventricle 1n mitral stenosis 1n man was first demonstrated
with this techmque at Cournand s laboratory m 1916 (Bloomfield et al 1946)
The next year the ncrease of pressure i the pulmonary arteres mn mitral
stenosts was venfied (Cournand 1947)

In 1949 Hellems Haynes and Dexter (Hellems et al 1949) and Lagerlof and
Werko (1949) showed independently of one another that by wedging the tip
of the cardiac catheter in a branch of the pulmonary artery 1t was possible to
trace a pulmonary capillary curve which was almost identical with the
pre sure curve recorded in the left atnum

During recent years pubk have d showing that al
most all cases of mtral stenosis which give rise to symptoms have an ncreased
pressure at rest n pulmonary veins and arteries and m the right ventricle
(Lagerlof et al 1919 (b} Dexter et al 1950 Bayliss et al 1950 Borden et al
1950 Lenegre 1950 Draper et al 1951 Elbs et al 1951 Soule et ol 1951
Eliasch 1952 Lewns et al 1952 Janton et al 1952 Husfeldt and Warburg
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$951 Baker et al 1952 Husfeldt et al 1953 Davies et af 1923 Fp)s and Adler
1958 Souhie ¢t al 1953 Logan and Turner 1953)

Besides ffording 1 valuable confirmation of the classie interpretation of the
pathophysiology of mutral stenasis by verifymg the mcrease i pressure in the
pulmonary crcutation and in the night ventncle the technique of cardiac
catheterization has given us another smportant clue to the comprehension of
matral stenosts

The hiterature today contams several numencally large serses of mtral
stenoses that have been operated on and which were examined with cardiac
catheterization before and after mutral valvul y The ¢ z have
shown that 1n the cases in which the surgeon was able to perform Wiaccessful
matral valvulotomy 1t was very often possible to ascertam a distinct fall 1n
pressure in the pulmonary crculation 1 some cases the pressure even fell th
normal valuedDraper et al 195) Cournand et a' 1950 Corln ct al 1951
Bayer et al 195t Crafoord «t al 1951 Husfeldt and W arburg 195t Holling
1052 Husfeldt et al 1923 Janton et al 1933 Bider of al 1953 Soulie ¢t al
1953 Lagan and Turner 1953)

Fuen though these studies cannot be considered concluded ind even though
they present many other problems which will not be dualt with here there can
hardly be any doubt that they show that the yahiulm  tonos per se as a

mechanical factor plays an essential role i the yulm pary byperteaston
mitral stenosis
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Previous Prognostic Investigations

wn Mitral Stenosis

In a study on retrectssement mitral pur Duro 26 1n 187/ sard as follows
about the prognosis in the chimeally pure mmtral stenosis  Le retrecissement
mutral pur tue rarement les autopsies nous paramssent rares nous entendons de
dil meme de 1 11y a un double pronostic
a po er Combien peut durer un retrecissement sans accidents entravant les
occupations habituelles® Combien peut 1l durer lorsque les complications sont
ctablies?

1l y aura un travaidl ymportant a faire sur les complications successtves qui

retrecissement sans

apparassent  (Duro e )

He stressed 1 the same work that the prognosis of the clinically 1solated
mtral stenosis was considerably better than had been previously assumed He
enlarged on this P n 18%3 pl that this subject
previous authors had not produced any matenal to prove the correctness of
their statements about the simister prognosis of mitral stenosis

Duro te himself reported the cases of 35 patients over 50 years of age with
wsolated or complicated mtral stenosis 9 of these patients had an isolated
mitral stenosis and represented 13 per cent of his total senes of cases of
1solated mmtral stenasis 11 patients with 1solated mutral stenosis died at ages
between 42 and 58 years the average age at death being 52 years for males
and 58 years for females Duro 1 further mentioned that he humself had
followed several cases for more than 15 years and that several of the patients
stil bad a good prognosis judged by ther condition

In spite of the fact that Duro ¢ laid down the lines to be followed 1n
systematic investigations mnto the long term prognosis of mutral stenosss at such
an early date the literature contains but few Jarge publications on this subyect

In the present chapter mention will be made of the main features of the
available systematic studies whereas detatls will be mentioned only 1n relation
to the results of the writer s investigations reported i the following

Tn 1928 Wilhus 1n the U § A undertook a follow up exammnation of 470
cases of mitral stenosis and managed to trace 347 patients (82 per cent) The
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period of observation was not exactly stated but was said to cover a G year
pertod 153 out of the total of 317 patients died (11 per cent) ncluding 128
who died of heart discase after a period averaging 15, months Of the 194
survivors 30 had improved in 102 the condition was unchanged and in 62
1t had aggravated

Among 90 patrents with auncular fibrillation 58 (6. per cent ) died during
the same pertod ncluding 51 who died of heart disease after a period averaging
298 months Of 50 patients with sigmficantly negative T waves (T; T Ts
negative in all combnations) 62 5 per cent died of heart discase after a period
averagmg 12 1 months

Of 253 patients with isolated diastolic presystolic murmur 42 5 per cent. died
after a pertod averaging 13 + months and of 197 patients with combned systohc
and diastolic or presystolic murmur a total of 20 0 per cent died after a penod
averaging 17 1 months

No detailed analysis of the correlations of the snfluence on the lethality of
the mdividual factors mentioned was made (Willus 1923)

Tn 1985 DeGraff and Lingg published a large work on the course of rheuma
i heart disease 1n adults They based their studies on a senies of cases eom
prising 1633 patients over 15 years wha had been examined during a 10 year
peniod at heart clinics and at 2 private practices in New York They managed
to trace 1258 (77 per cent) of these patients Ther statement of results 1s
‘based solely upon the 644 patients who died duning the period of observation
The surviving 609 patients were not considered by the authors as they thought
that the course of the disease in this group would not essentially change the
total picture since the survivars hud 1 shorter duration of the diseasc than
those who died

In the series of 644 pattents (2 » per cent had 1solated mitral discase (mitral
stenosis or mitral stenosts plus ircompetence) and 28 6 per cent had mutral and
aortic discase  while 45 per cent suffered from mtral aortic tricuspid or
-pulmonary valve disease Almost the same average course of disease wis
found 1n the various forms of valvular discase and the average pattent s course
of Iife was given thus Rheumatic fever at the age of 17 years heart symptoms
at the age of 28 heart failure 1t 30 and death at 33 Three fourths of all
patients had dred before the 43rd yerr and only 10 per cent survaved after
the 50th year

Even though the oniginal scries comprises o relabively great number of young
patients 1t must nevertheless be doubted whether the conclusions drawn from
this study are tenable partly because no details arc avadable at all about 28
per cent of th~ angwal senies - a proportion which may have included many
with 2 long period of survival — wnd partly because the 609 survivors have not
heen considered 1n the anilysis
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In 1936 Friedmann published the results of a follow up of 544 cases of mutral
stenosis (245 of pure mutral stenosis and 299 of mmiral stenosis plus mcompe
tence) The period of observation ranged from 1 to 16 years and the author
calculated the excess lethality in relation to the mortality i the Austrian
normal population He did not describe the series of cases in greater detail He
found a lethality of +123 per cent in the case of pure mutral stenoses and of
179 per cent in the case of combined mutral stenosis and mutral incompetence
Among males only the lethality percentages were +173 and -+172 per cent
respectively and among females +104 and +182 per cent for pure mutral
stenosis and combined mutral stenosss plus incompetence

The excess lethality was highest i the age group 40-50 years and this
special excess lethality proved to be independent of the time when the valvular
disease had developed

Aastrup s prognostic studies on the bauis of electrocardiograms include a
follow up of 90 cases of mitral stenosis 50 being dead after 6 to 10 years In
the following mention of the separate problems of mitral stenosis reference
will often be made to this series (Aastrup 1937)

The most mportant contribution to the study of the prognosis i mitral
stenosis has been afforded by Grant {1933) His senres comprised 238 men with
1solated mitral stenosis all ex servicemen from World War I and the whole
series was observed during 10 years It had been collected to form part of the
prognostic studies in heart disease planned by Lewzs The diagnosis had been
venfied by the demonstration of a diastolic and/or presystolic apical murmur
and the series was divided 1nto 4 functional groups according to the results of
functional tests The size of the heart was estimated by palpation and divided
into 4 grades The original senes especially comprised the age groups 20-29
years and 30 39 years the average age mn the series thus being 31 6 years at the
beginning of the observation The total analysis of the whole series (according
to Grant s Table XXX11I) after 10 years shows that 100 patients (47 per cent )
died 81 patients (34 per cent) presented signs of progression of the heart
disease and that the condition in i patients (24 per cent ) had remained un
changed

Grant mentioned the following as signs of a grave prognosis Congestive
fatlure pronounced entargement of the heart and auricular fibnllation  All
patients with congestive failure died in 10 years and the average survival
time for this category was stated to be from 4 to 5 years Increasmg enlarge
ment of the heart meant a poorer prognosis so that the lethality after 10 years
for a normal heart was found to be 8 per cent for a shightly enlarged heart
41 per cent for medm enlargement of the heart 54 per cent and for a
markedly enlarged heart 83 per cent When divided into functional groups the
series showed the following differences Of the group good exercise tolerance
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9 per cent died 1n 10 years of the group fair excraise tolerance 20 per cent
of poor exercise tolerance 48 per cent and of the group congeshive 100
per cent

Of the cases with auncular fibnllation 68 per cent died 1n [0 years Ac
cording to Grant the prognosis was espeaially favourable in cases with a good
capaaity for physical performance and absence of congestive failure enlarge
ment of the heart and aurrcular fibnllation QOnly 10 per cent of this group
died 1n the course of 10 years

Grant s scries 18 the only extenstve investigation into the prognosis of mitral
stenosis and reference will therefore often be made to this in the following

This publication also contains a follow up examnation of 195 males with
combined mutral stenosis and aortic insufficiency The average age was 298
years

After 10 years 42 per cent were dead 33 per cent presented signs of pro
gression of the heart disease and 25 per cent showed unchanged conditions

Ne defimte diff e could be de d m the prog for the group
with shght and for that with pronounced aortic regurgitation as the Iethality
after 10 years was 3» per cent and 32 per cent respectively There was no
defimte difference i lethality hetween the groups with normal hearts and
slight to medium enlargement of the heart (25 — 2% ~ 33 per cent) but these
were separated from the group with large hearts which had a considerably
higher lethality (09 per cent) The groups good fair and poor exeraise tole
rance showed almost the same lethality (22 — 24 - 38 per cent) whereas the

poorest exercise group  congestive  had a 100 per cent lethality 1n the course
of 10 years

Grant ponted out that the high inaidence of subacute bactertal endocardstis
m this series made 1t difficult to establish the prognosis on the basis of the
objective findings

Grants follow up was consistently carried through and cannot be justly
criticized His series affords very valuable information on the course of mitral
stenosis 1t males 1n the third and fourth decades duning a 10 year period
However it compnises only males and the older decades are represented by
few cases only

The wniter did not find other large systematic mvestigations mto the climical
course of mutral stenosts Several publications are however available which
are based upon autopsy series and illustrate the course and comphcations of
mitral stenosis as mentioned 1n detail on page 82

A review of the clinical follow up examinations of the course of mitral ste
nosts that have been published so far shows that there are only few studies on
the course of the disease in females and on the course in males i the older
decades
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Consequently Bland and Jones are nght in saying that systematic climcal
examnation of the course of rheumatic heart disease during older decades
have been scarce and that studies n fatal cases rather than n the surviving
may have caused our perspective to be unfavourably distorted (Bland and Jones
1951)
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Wit 1 s Senes of Cases

The senies to be dealt with here compuses 351 patients with definite or
probable mitral stenosis (1solated mitral stenosis or mutral stenosis combined
with aortic valvular discase)

The matenal 1s derived from two sources and comprises (1) 285 patients
who were 1n Medical Department B the University Hospital Copenhagen
duning the period from January 1st 1933 to December 31st 1949 dunng
which period the department was ir charge of Professor Enk Warburg M D
and (2) 66 patients who 1n the course of the same period saw Warburg in
prwvate consultation

The series was selected by the writer so as to include only the patients who
fulfilled the cntena mentioned on p 30 for the diagnoses of 1solated mitral
stenosis probable mtral stenosts and mutral stenosis combined wath aortic
valvular disease

1n Medical Department B the University Hospatat I procured the scries after
a studv of the card index of diagnoses and of all case records for patients who
during the period mentioned were discharged with diagnoses belonging to the
group of rheumatic discases of the valves of the heart

The senies from Warburgs private consultation was select~d on the same
Tines after Thad studied all case records with diagnoses belonging to the group
of rheumatic diseases of the valves of the heart

In the no small number of cases m which a patient was to be found 1n both
ongmal series the patient has been classed according the orginal series 1n
which the earliest examination was recorded

Table 1 gives a survey of the series according to chief diagnoses and ongnal
series

Representativencss of senes

The patients i Medical Department B the University Hospital Copen
hagen come from all Denmark (including the Taroe Islands) and consisted
during the period mentioned almost exclusively of persons over 14 years of
age Only a comparatively small number of patients had been admitted with
early signs of heart disease the series of this department will therefore com
prise a relatively great number of patients with advanced heart disease



TABLE 1
Surv y of W niter s Sertes according to Chief Diagnoses and Oniginal Sertes
MdDptB L
u ty EkW b g T tal
chid g H pal Tt
uml ml fml m1 fm1 mt tal
Isolated matral
stenosis 152 61 42 16 194 71 271
Probable mutral
stenosis 1 9 - —_ 12 9 °1
Combined mitral
stenosts and aortic
valvular diseasc 25 26 6 2 31 28 59
Total 189 96 48 18 937 114 351

The series of cases from Warburgs consultation comprises both young and
older patients However when the series 1s considered as a whole in the fol
lowing 1t cannot be avarded that the numencally much greater series from
Medical Department B of the Umversity Hospital Copenhagen will charac
terize the whole sertes this will therefore contamn a relatively great number
of elderly patients 1 an advanced phase of the disease

The present series will therefore presumably comprise a greater number of
elderly and of more advanced cases than 1s generally seen 1n a regional medical
department m Denmark

F xamunation of series at first observation
In the case of the patients admitted to Medical Department B the Umver
sn!y Hbspl!al Copenhagen a detailed past history and objective examimation
ch chinical of the heart are available from the
farst observation performed by the assistant phystcrans of the department and
in the great majonty of cases also by the head of the department Professor
Erd Warburg Clectrocardiography was performed 1n ail cases and in the
great majority of cases roentgenograms of the heart are available 1n the
postero anterior position 1 rarer cases also in the night and left anterior
obligue positions and mn the sagittal position kymograms are also available in
some cases The blood pressure measurements were made by the mnterns of
the department or by medical undergraduates A Wassermann test was made
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wn almost all paticnts at Statens Seruminstitut Copenhagen Phanocardiography
was performed n a number of cases with the techmque described m Frosts
thesis (1944)

The patients from Warburgs private consultation were examned m the
same manner and electrocardiogram orthodiagram and blood pressure measuse
ment are available 1n all cases

The chimeal examnations of the heart formed the basis of the classification
of the series n the present study

The 321 pattents were traced m the course of the years (951 to 1953 Sivty
patients died during their first or subsequent stays in the department and then
fates were thus settled It was attempted to trace the remamning number of
patients by enquinng first at the Tublic Registration Offices In this mannes
sufficient nformation was obtained 1n 98 per cent of the cases In the rest of
the cascs the necessary information was obtaned through the assistance o
the general practitioners the health insurance societies or the families of the
patients In the case of one patient nformation could only be obtamed for :
period of four years after her discharge as she had then emigrated to Germamy
and further searcn was futile Information was obtained 1bout the fates of al
the other patients 1n the series In the case of those who died during the perioc
of observation further particulars were received about the date and place ol
death and the residence of everv one surviving patient became known in the
course of the follow up

The mentioned patient who could not be traced owing to emigration re
presents 03 per cent of the series and must therefore be considered of nc
importance to the general picture Conscquently she has been left out of con
sideration

The percentage of patients traced was thus 99 / for the total series and for
those resident 1n Denmark 100 per cent

OF the 201 patients traced 94 were alive at the time of the follow up and
197 had died during the period of observation

The continued follow up was carried through 1n such a manner that infor
mation was first collected about the dead patients after which the surviving
were followed up

Inquiry about the dead patients

Ths part of the series compnises 19/ patienis After information had been
obtamed about date and place of deaths the death certificates were gone over
at the Public Record Office or at the Board of Health and diagnoses and causes
of death were taken down In all cases a detarled questionnaire was then sent
to the doctor who had 1ssued the certificate and this was answered in detail
1 most of the cases



29

Questions were asked 1n all ca es about the course of the disease the most
1 possible ad: to hospital and causes of death

In lhc case 0[ the doctor s death the patients relatives supplied some useful
formation

In cases in which 1t was known that the patients died m other hospitals
the case records were borrowed from the departments concerned case records
from other admissions to hospital during the period of observation and also of
the time before the first observation have also been studied

In the case of autopsied patients the autopsy records were gone over

Inquary about surtyung paticnts

This part of the series comprises 94 patents The folow up of the surviving
patients was undertaken for the purpose of making the greatest possible number
ot patients appear for control examnation at Medical Depariment B of the
University Hospital 1 Copenhagen An explanation of the purpose of the
exammation was sent as the case might require either to the general prac
titioner or directly to the patient and in this manner 1t was managed to per
suade 84 out of the 94 surviving patients to appear for examination in the
department However 1t was often necessary to wnte repeatedly and 1 no
smal} number of cases the patients had to be called on at home to be persuaded
to appear 40 of these patients were admitted for control and 41 were followed
up as outpatients Only 10 patients could not be persuaded to appear for
examination at the hospital Six of these were examined 1n their homes Tour
patients were not followed up and the causes hereof may be mentioned One
patient was resident in Stockholm and could not spare the time to go to this
country The second patient was a psychopath and a tramp and was not willing
to cooperate at the follow up The third patient refused to be examined owmg
to 1)lness at home The fourth patient was the only one who directly declined
cooperation stating as hus reasen that the first exammation had been too ex
pensive and that he had not got the pills for hus heart which he ought to
have had

The follnw up examnahion was a rcpmductmn of th: farst examination com
prising the ordinary chmical hy ph
graphy blaod pressure and of the heart n the
postero anterior position right and left anterior oblique positions and the
sagittal pusition with contrast medium m the oesophagus

Cardiac catheterization was performed in only few cases when surgrcal
operation for the mitral stenosis was being considered Five of the patients fol
lowed up were subjected to tmtral valvulotomy after the control examination

As 1n the case of other follow up exammnations undertaken mn this country
1t was endeavoured to make it as personal as posstble grving the patients to
understand that they too were to benefit by the results of the examination
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Conscquently the findings were reported to the general practitioner 1 as
many cases as possihle It was gratifying to cxperience the interest and con
fidence of the patients when they appeared for the exammnation

The expeniences 1n the follow up of the present series of cases thus fully
confirmed the results obtumed n similar exammattons 1n this country bv
Aastrup (193:) Bechgaard (1916) Bang (1917) and Trolle (1951) they all
found that almost all patients can be traced and that almost all surviving
patients can be persuaded to cooperate at the follow up

DIACNOSTIC CPITERIA

In establishing the diagnostic critena for the present series of cases the hnes
were followed which applicd during the period 1n which the same cases were
first examined These criteria are based wpon the tradition which has been
created 1 this country by Warburgs publications (1932 1943) A detailed
description and discussion of these diagnestic enteria was given in Aastrups
large mvestigation into the prognostic importance of the electrocirdiograms
His publication was based upon a senies of cases electrocardiographed by
Warburg (Aastrup 1937)

In the present work 1solated mutral stenosis and combined mitral stenosis
and aortic valvular disease have been studied separately Mention 1s first made
of the 1solated mitral stenosis

Isolated nutral stenosts

By 1solated mitral stenosts 1s understood the presence of a mitral valvular
disease with pure or predominant stenosis without stmultaneous signs of aortic
valvular disease

In the present study the group isolated mtral stenosis only includes cases
which either fulfil the demands of a safe chinical diagnosis or have had the
mutral stenosis venified at autopsy

The clinical diagnosis of 1solated mutral stenosis was based upon the presence
of arough rolling or rasping mesodiastolic or presystolic apical murmur either
one or the other or both murmurs 1multancously In doubtful cases the patients
were also auscultated after exerase and lying on the left side according to the
statements by Lewts Warburg and others

In the presence of the characteristic apical murmur or murmurs the following
findings also supported the diagnosis of 1solated mutral stenosis A diastolic
thrill at the apex accentuated Ist sound at the apex mutral snap accentuated
2nd pul y sound 1 lly enlarged left atnum and distended
pulmonary artery with strught left contour of the heart or bulging second left
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arch and the electrocardiographic findmgs night axis deviation large P waves
or auncular fibrillation or flutter

However the clinical diagnosis of mitral stenosis was established only when
one or both of the charactenistic murmurs were heard ~ and heard with cer
tamty

When a ch astic diastolic or presystolic apical murmur was heard 1t
was not considered in the classification of the series whether a systolic apreal
murmur had been heard simultaneously as the Iines were followed which
apphied 1 this country during the period of the first exammnation of the sertes
And when the series of cases was gone over later 1t was not considered posstble
to evaluate in which cases there might be a predominant component of incom
petence (An estimate of the nadence of an appreciable component of m
competence in the series of 1solated mutral stenoses 1s given on page 50)

As the diaguos:s ssolated mutral stenosis 1s thus based upon the findings at
chmcal examination of the heart 1t may be pointed out that the great majonity
of the auscultatory examinations were performed by the same examiner Pro
fessor Ertk Warburg who took a special interest in rheumatic valvular disease
during the whole period To this may be added that from 1936 phonocardio
graphy has been used to a considerable extent in Medical Department B the
University Hospital Copenhagen as a method to contral the auscultatory find
mgs This has undoubtedly contributed to the assurance of the physcians of
the department in localizing the murmurs 1n the heart cycle Phonocardiograms
arc available for 57 patients of the sertes of 1solated mitral stenoses 1n Depart
ment B these have verified the diastolic or presystolic murmurs that have been
heard Furthermore at the follow up the wnter verified the auscultatory find
mgs of characteristic diastohic or presvstolic murmurs 1n 50 patients See top
figure page 74

Combined mutral stenosis and aortic valuular disease

This group only comprises the patients who fulfil the demands of the climcal
diagnosis of combined mutral stenosis and aortic valvular disease or 1n whom
this diagnosis was venfied at autopsy

The chnical diagnosis of combmed mtral stenosis and aortic valvular disease
was based upon unmistakable signs of both forms of valvular disease The
criteria for the chmical diagnosis of mitral stenosis have been given above
and the climcal enteria for the diagnosis of aortic valvular disease were signs
either of aortic incompetence or of aortic stenosts or both simultaneously

Chimcal eriterta of aortic ¢ ~Thed was blished on
the presence of a high pitched diastohc blowing murmur over the aorta or
down along the left sternal border often with a mavimum n the left third
intercostal space The diagnosis was supported by the peripheral signs of aortic
mcompetence A swift abrupt radal pulse capillary pulsation on the forehead
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artenal pulsation in the fingers pistol shot sounds i the great vessels and 2
high blood pressure amplitude with a low diastolic blood pressure also pro-
nounced enlargement of the left ventricle

Chmical ¢critenia of aortic stenosis ~ The diagnosis was based upon the
presence of a loud harsh systolic murmur with its maximum over the aortz
often transmitted into the cervical vessels and associated with at least two of the
following charactenistic signs 1 aint or absent 2nd aortic sound or short diastolic
murmur over the aorta a thnll over the aorta or a slow pulse When cnlarge
ment of the left ventricle could be demonstrated this supported the diagnosis

In many cases the mentioned climcal criteria for the diagnoses of the aortic
valvular diseases have been combined so that 1t proved to be appropriate to
consider the group combined mitral stenosis and aortic valvular diseasc as 2
whole 1 the following description

Cases in which the mentioned cnterin for complicating aortic disease were
not fulfilled have been included 1n the group of 1solated mitral stenosis

With regard to the reght sided valiular diseases 1t has not been endeavoured
to distinguish these s special groups as the diagnosis of these 13 very doubt
ful as pointed out by Warburg (1932} and Aastrup (1937} The madence of
night sided valvular diseases will be mentioned in greater detail in dealing
with the autopsy findings n the sertes

In classifying the series according to the criteria mentioned 271 patients of
the onginal series could be classed as cases of 1solated mitral stenosts and 59
patients could be grouped as cases of combtned mutral stenosts and aortic val
vular disease In further 21 patients the chinical picture was highly suggestive
of mtral stenosis though the charactenstic duastolic or presystolic murmur
could not be heard This part of the senies will be mentioned separately on
page 179 under the term probable mitral stenosis

SAFETY Ol THE CLINICAL DIAGNOSES

It has been attempted to venfy the clinical diagnoses used in the present
series of cases aither by the findings at autopsy or by clinical follow up
examination of the surviving patients

Safety of the chimical diagnosis of wsolated mutral stenosis

The clincal diagnosis of 1solated mutral stenosis based upon the finding of
a charactenistic diastohic and/or presystelic apical murmur without simultaneous
s1gns of aortic valvular disease could be venfied by autopsy findings n 78
cases and mutral stenosis was found 1n all cases It may be pomnted out bere

that 1t was not considered possible erther climcally or pathol
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to distinguish between mitral stenosis and stenosis plus mitral incompetence
thus only the presence of a stenosis was considered

In 32 out of the 78 cases (41 per cent) there was sinus rhythm when the
murmur affording the diagno 1s was heard whereas auricular fibnllation was
present at the first examination n 46 cases (59 per cent)

Seventy five out of the 78 patients with clinically 1solated mitral stenosis
presented an 1solated mitral disease at autopsy whereas 3 patients 1n addition
to the mitral stenows presented an aortic valvular disease which had not been
previously diagnosed

The chimcal diagnosis of isolated mtral stenosis could be venfied at the
follow up 1n 78 cases and the pre ence of the charactersstic apical murmur was
ascertained 1n all cases At subsequent mitral valvulotomy the presence of the
mtral stenosts was venfied 1n 5 of these patients

In this group 34 out of 78 patients (44 per cent) had smus rhythm at the
first exammation whereas 44 patients (56 per cent ) had aunicular fibnllation
when the murmur was first heard

Sixty six out of the 78 patients who presented the picture of an 1solated mitral
stenosis at the first examination also had an isolated mitral stenosts at the
follow up while 12 patients in addition to defimte signs of mitral stenosis
showed ble clintcal signs g the presence of aortic valvular

disease

In all cases in which control was possible the clinical diagnosis of 1solated
miutral stenosis has thus proved to be a tenable and very safe diagnosis with
regard to the presence of the mitral stenosis These results are 1n accord with
Aastrup s expertences he found that the apical murmur m 21 patients under
20 years who suffered from mutral stenosis had not disappeared at subsequent
examnations he also had the clinical diagnosts of matral stenosis confirmed
at autopsy m 21 cases (Aastrup 1937) The wrters results also correspond
entirely to those reported in Grant s series of cases i which the chinical diag
nosis was controlled at autopsy 1 28 cases and vernfied 1n all

Aortic valvular disease which had not been diagnosed at the farst examina
tion was ascertained later 1 3 out of /8 autopsied cases und i 12 out of 8
surviving patients followed up This findmg thus represents about 1 per cent
of the autopsted cases and about 15 per cert of the surviving patients followed
up Even when 1t 1s assumed that the aortic valvular disease may have been

blished at the first the percentage of error 13 not alarmingly

high However the possibility can hardly be 1gnored that the aortic valvular
disease may have developed 1n a number of cases durmg the period of observa
tion so that the actual percentage of overlaoked aortic disease may possibly be

somewhat lower
The question then arises How often could the characteristic murmur be heard
1n the cases of 1solated mitral stenosis venfied at autopsy?

w aH el .
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In the total series of 55 cases of isolated mtral stenosis venfied at autopss
the charactenistic murmur could be heard at the apex m /5 (8% per cent)
whereas the murmur affording the diagnosis had not been heard with certamty
n 10 of the patients who died

Four out of thess 10 patients had not been through the systematic examenation
i the department before they died When these four cases are Jeft out of
consideration the charactenstic murmur was heard n 75 out of 81 cases orin
93 per cent The 6 patients i whom the murmur had not been heard all had
right sided heart failure were all over 40 years of age 3 over 50 and 4 had
aurrcular fibrillation

It has thus been shown by the present scries that it has been possible with
some experience to establish the chinical diagnosis of mutral stenosis in 93 per
cent of cases verified at autopsy and that these 1n which th~ chinical diagnosis
fuled were advanced cases with heart falure and 1n several aunicular fibril
lation

The safety of the chinical diagnosis of 1solated mitsal stenosis as compared
to the findings at autopsy 1n the present sertes 1s thus 1o fine conformty with,

tastrup s findings of the clinical diagnosis 1n 21 out of 22 cases (95 per cent)
with DeGraff and Linggs 95 per cent and with Auss s 90 per cent of clinteal
diagnoses 1n the autopsy series

Safety of the climcal diaguosis of combined mitral stenosis
and aortic valvular disease

In the present series the safety of the chinical diagnosis of combined mitral
stenosts and aortic valvular disease could be controlled at autopsy 1n 14 cases
In 11 of these cases both diagnoses of valvulir disease were correct (80 per
cent} while only one or the other type of valvular disease was found at
autopsy in 3 cases Two out of these 3 patients had aortic valvular disease only
and 1 patient had mutral stenosis only

Thus m 11 out of 14 or in 80 per cent of the cases with the climcal diag
nosis of combined mitral stenosis and aortic valvular diseasc the auscultatory
critena for the chmeal diagnosis were corroborated

Two out of the 3 cases with a wrong diagnosis only had a combined aortic
stenosis and 1ncompetence whereas the mitral valves were found to be normal
in spate of the fact that a rolling diastolic murmur had been heard at the apex
This has presumably been an aortic incumpetence murmur an Austin Flint
murmur transmitted to the apex

In the last case that had been wrongly diagnosed only a mutral stenosis was
found whereas the aortic valves were normal even though a faint systohc and
a prolonged diastolic murmur had been heard at the left sternal border The
pulmonary valves had not been described 1nd there was only a shght difata
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tion of the pulmonary artery n the roentgenogram The question whether this

murmur may have been one of f 1 pul y a so called
Graham Steell murmur or whether it may have been muscd by an orgamic
1 cannot be defimtely settled

The saf:ty of th: chinical diagnosis of combined mutral stenosis and aortic
valvular disease could be controlled at the follow up in 12 cases and the
diagnosis was venfied n all cases

It can thus be ascertained that the clinical diagnosis of combmed mitral
stenosis and aortic disease as this could be established at the first exammation
1 the present series was venfied m 11 out of 14 cases controlled at autopsy
and 1n 12 out of 12 cases followed up When the chinical diagnosis of cormbined
rmtral stenosis and aortic disease has been estabhished 1t has been so with a
farr degree of safety

The next question 15 how often the murmurs that are decisive to the clinical
diagnosis could be heard i the cases of combined mutral stenosis and aortic
valvular disease which were autopsied later In the total series mtral stenosis
assocrated with aortic valvular disease was found at autopsy mn 21 cases mn all
No distinction 1s made here between 2ortic stenosis and incompetence either

hol 1ly or cl lly Two out of these 21 patients died very

before a sy could be undertaken and

thus without the valvular diseases having been clincally diagnosed These 2
cases are therefore not considered in the following discussion

Both types of valvular disease had been correctly diagnosed i 11 out of the
remaiming 19 cases (53 per cent) of mutral aortic disease venfied at autopsy
1In 5 the aortic disease had been correctly diagnosed whereas the mitral stenosis
had not been heard In 3 patients the mitral stenosis had been correctly diag
nosed whale the aortic disease had been overlooked 1 2 and supposed 1 1
Both types of valvular discase had thus been correctly diagnosed in 11 out of
19 patients or m about three fifths of the cases of combmned mitral stenosis
and aortic valvular disease vertfied at autopsy The mitral stenosis had been
correctly diagnosed 1n 14 out of 19 patients or in three fourths of the cases
whereas this diagnosis had failed in one fourth Finally the aartic valvular
disease had been correctly diagnosed in 16 out of 19 patients or i about five
sixths of the cases this diagnosis thus failed m only one sixth

There will thus be rather a considerable uncertainty 1n the climcal diagnasis
of the combined mitral stenosis and aortic vatvular disease a fact that 1s well
known 1n the hterature and has been discussed by Aastrup among others This
seres shows a fairly good conformity with Aastrups experences and the
wrster s tesults closely correspond to the fmdings m DeGraff and Linggs
sertes 1 which the chimcal diagnosis had been established 1n 60 per cent of the
autopsied cases In Riss s series the chineal diagnosis was correct m 62 per cent

Thus the chmcal diagnosis of combined mitral stenosis and aortic valvular

a4
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discase compared with the diagnosis established 1t autopsy has been found
to be less safe than that of the ssolated mitral stenosis

When these hindings are comparcd with the above mentroned expenience that
subsequent examinations have shown the presence of mitral stenosis assncrated
with aortic valvular disease 1n paticnts who only presented an ssolated mitrsl
stenosis at the first ton 1t must be ad 1 that we are unable b
draw quite defimte limuts between these two graups

ROENTGENOLOGIC CRITERIA

Roentgenologic examination of heart and lungs was undertaken to the
greatest possible extent m the present senies of cases being omtted n only
few patients who had been admitted 1n a very exhausted condition

In the case of the outpatients the roentgenologic examination was performed
as orthodiagraphy by W arburg In the other patients the examsnation was per
formed as ordinary roentgenography with a film focus distance of 2 metres
In most of these cases an exposure n the postero anterior position only 15
available In one third of the cases there is also an exposure an the right ante
ror oblique position as a rule with contrast medwm in the oesophagus Ex
posures in the left anterior oblique position and in the lateral position are
asvailable only in less than 10 per cent of the cases and these exposures will
therefore not be constdered in the following

In studying the roentgenologic matenial I kept three things in view Furst to
assess the total size of the heart secondly to attempt an estimate of the changes
in the shape of the heart and thirdly to evaluate the amount of blood 1n the
pulmonary arculation

St e of the heart
Numerous methods have been described by which to estimate the size of

the heart at roentgenologic examination these may be smgle methods based
upon measurement of single diameters which are judged in relation to indi
vidual factors such as width of the chest arcumference of the chest herght
weight or other factors But there are also more complicated methods such as
measurement of the frontal area of the heart or three dumensional determina
tion of the volume However no matter which method 1s used 1t appears that
the lumt between the normal and the defimtely enlarged heart 1s doubtful
and varying

Lor practical reasons which will be mentioned later I chose in the present
series to use Groedel s heart lung quottent as a measure of the size of the heart
this 1s the ratio between the greatest transverse shadow of the heart and the
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inner diameter of the thorax immediately above the cupola of the diaphragm
(Groedel 1918) I preferred to express the ratio as the cardio thoracic mdex
which states how many per cent the transverse diameter of the heart 13 of the
mner lower width of the thorax The transverse diameter of the heart was
measured as the sum of the distances from the midline to the extreme pomnts
on the night and left borders of the heart and the width of the thorax was
measured as the nner distance between the costal margins at the level of the
vault of the diaphragm

The roentgenograms were taken mn a medium position of expiration and 1t
appears from the table below showing the varations in the cardio thoracie
index at repeated exammations 1n the same patient at short mntervals that the
cardio thoracic index found could be reproduced with great certainty with the
technique employed

TABLE 2

Vartations an the Cardio thoracte Indices at Repeated Examinations
45-45 57-53 56-59 69-66
45-44 5 -53-55 56~ 8-57 64-66
47-50 53 54 57-58 6465
4848 53-54 571-49 67-66-67
4819 53 55 58- 1 67-67
13-43-49 53-56-54-5 53-58 68-68
494346 5505 59-56-55 €8-T1
5049 55 52 59-59 69-69-71
50-51 55 56 59-59 69-69
51-5% 55 59 60-60 70-71-71-69
=51 1-51-5 56-55 60-67-61-61 7111
52-50 56-54 696 14-76
5 ~50 %6 57 6763 80-81
59-57-53

The mdices given above were calaulated by the wnter on the bamis of s
own measurements on the roentgen films each figure being the mean of three
measurements read m milhimetres

In the case of the orthodiagrams the perf d by Warburg
were used

As already mentioned the greater part of the roentgenologic material was
available m the form of teleroentgenograms taken at a distance of 2 metres
a smaller part bemng orthodiagrams When the cardio thoracic mdex 15 to be
compared m the two materials it 15 necessary to consider that the measures of
the transverse shadow of the heart and the width of the thorax differ with the
two methods [he orthodiagrams give the correct figures as the rays are
parallel with this method of In the case of tel

graphy
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the transverse shadow of the heart 1s enlarged owing to the shghtly divergert
rays but 1t the same time the width of the thorax becomes somewhat greater
wn per cent sa that according to Warburg (1913) the cardso thoracic ndex
becomes over 5 per cent too low As most of the material was in the form of
roentgenograms at a distance of 2 metres 1t was deaded for practical reasons
to use the cardio thoracic mdex found at roentgenography as standard conse
quently the orthodiagraphic cardio thoracie indices were reduced by 5 per cent
in order that the material might be considered as a whole

TABLF 3
Comf arison between Orthodiagrams and Roentgenograms in 7 Patients Examined
n both Ways at ene Day s Interval

T obax Wb Gad the dex
.

o R o [ Roe 1g 0 Roentg no-
dpm 5w dsm rm 4 gem ¢ n
12 € 12 235 255 53 49
140 50 %60 201 54 51
1 163 2, 269 64 61
1 165 %35 2% 4 66 6.
1 1o 230 245 [ 2
1" 1 290 31 56 24
164 17> 230 0 7 66
10 160 M6 7 62 59

Average values

“That this method 15 justifiable appears from Table 3 which gives compansons
between the transverse shadow of the heart the width of the thorax and the
cardio thoracic index determined at orthodiagraphy and roentgenography at
one day s interval m ¢ patients In 6 out of the 7 patients the cardio thoracic
index 1s lower at roentgenography and the average fall 1n the whole group 1s
from an index of 62 at orthochagraphy to one of 59 at roentgenography 1 € a
fall of 5 per cent

Normal and pathological cardio thoracic index

As has been thoroughly discussed by Bang (1947) 1t 1s very difficult to draw
the limt between normal and pathological values of the cardio thoracic index
In the hterature the following upper himts are given for the normal cardio
thoracic mndex determined at orthodiagraphy Groedel (1918) 53 per cent
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Hol mann (1939) 55 per cent White {1943) 57 per cent and Hammer (1918)
59 per cent Bang fixes a hmit which however 15 said not to be definite at
54 per cent determined at roentgenography at a distance of 3 metres

It may be mentioned 1n this connection that the use of the cardio thoracic
index as a measure of the size of the heart has been criicazed by several
authors they have stated that the cardio thoracic sndex varies with the width
of the thorax so that normally the index will be falling with increasing width
of the thorax (Ludwng 1939 Comeau and White 1942) This must undoubtedly
be of mportance when the hmit between normal and pathological cardio
thoracic indices 1s to be determmned 1 the two sexes as women have a lower
average width of the thorax than men Consequently 1t must be expected that
the himt has to be fixed at a somewhat lower value for men than for women

In the present work no definite it has been fixed between the normal
and the pathological index Instead the indices of the whole serics are given
i the following and where ft has been necessary the cardio thoracic index
has been divided for the purpose of comparison 1nto 4 groups (1) index below
51 (2) index from 51 to 54 (3) index from 55 to 61 and (4) mdex over 64

After a preliminary study of the sertes this classification was chosen because
1t was attempted to assess in the case of the low indices whether the upper
lumt of the normal was nearest 50 or 55 and whether there was any difference
between men and women within this range The group with a cardio thoracc
mdex of over 64 was considered separately m order to see whether the very
large hearts had an especially bad prognosis

The possibility of using a measure of the size of the heart other than the
cardio thoracic index was of course also considered It may be mentioned
that 1t was attempted to use the transverse diameter of the heart 1n relation to
a height weight standard as a measure of the size of the heart (Ifodves Eyster s
formula modified by Aurt as given in Wiite s textbook) However thys
method had no advantages over the cardio thoracic mdex that had been used
aither m the clintcal analysis or at the estimate of the prognosis As the method
could only be used 1 part of the series because data about weight and height
were not available 1 a number of the ambulant patients further use of this
measure was abandoned The three d of volume could
not be carried through as there were no exposures m the lateral position in
most of the cases

Significance of a hgh cardio thoracic index

When the cardio thoracic tndex shows a high value this will of course be
due to the fact that the transverse diameter of the heart 15 increased The
transverse diameter of the heart generally covers the shadows of the right
atoum the right ventricle and the left ventricle in the postero anterior position
and an increased transverse diameter may be due to dilatation of one or more
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of these chambers In the case of considerable dilatation of the left atoum
there mav also be an increase of the transverse diameter As the cardro thorace
mdex only considers the dilatation of the heart 1n the postero anterior position
1t 1s evident that 1t must 1n atself be rather a rough expression of the changes
1n the heart

The determination of the cardio thoracic mdex will be of greater vatue ot
can be combined with a statement of which parts of the heart have dilated In
the present series however the size of the separate chambers could only be
estimated to rather a hmited extent as an exposure 1n the postero antenos
position only was available 1n most cases

Assessment of the changes m the shape of the heart

The changes n the shape of the heart to which speial importance wa!
attached 1n the present work were the r ! signs of dil of the
left atrsum and of the night ventricle characteristic of mitral stenosis Further
more the signs of dilatation of the left ventnicle which are of special interes
n cases with complicating aortic disease were considered In establishing th
roentgenologic cntena the fact also had to be considered that conditions coule
be estimated only 1n the postero antertor position in the great majornty of cases

The left atrium ~ When this 15 enlarged in the case of mitral stenosis 1t 1
generally seen at the earliest tn exposures 1n the right anterior obhique position
or in lateral exposures with contrast medium 1n the oesophagus as the lef!
atrium then forms an impression mnto the shadow of the contrast medium The
left atrium then enlarges to the nght and can then often be seen in hard
pictures shuung through the shadow of the right atrium to the night of the
sternum in the exposure 1n the postero anterior position At the same time there
may appear a dilatation of the left aunicular appendix which can be scen tc
bulge on the left contour of the heart below the pulmonary artery In the case
of continued dilatation the left atrium may form a nidge on the night side and
mn pronounced cases form the whole right contour of the heart In some case:
there may also be a pronounced bulging of the left atrium on the left contour
of the heart It happens not infrequently that the left atrium dilates upwards
it may then dislocate the left mam bronchus proximally and possibly also com
pressat as the atnum widens the angle between the two mam bronch

Enlargement of the night ventricle — When the right ventnicle 1s enlarged the
exposure m the postero anterior position shows that the heart has increased
1n width without being elongated at the same time and without mcrease 1n siz¢
of the lower left arch At the same time the conus arteriosus becomes elongated
so that the pulmonary artery 1s scen to bulge more than usual on the left con
tour of the heart n the exposure n the postero antertor position The simul
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taneous dilatation of the left atrmum will also cause an upward and outward
displacement of the pulmonary artery Owing to these two facts the left second
arch of the heart will protrude more than usual so that the normal waist of
the heart will be effaced and be replaced by a straight left contour or by
a distinet bulging of the pulmonary artery and possibly also of the left atrium

Enlargement of the left ventricle ~ In the case of enlargement of the left
ventricle 1t 15 seen 1n the exposure 1n the postero anterior position that the lower
left arch of the heart becomes larger and longer In the cases where this finding
was pronounced the left ventricle was considered enlarged It may however
be mentioned that the same change of contour may undoubtedly though sel
dom be produced mn the case of 1solated dilatation of the night ventricle as
this will then displace the left ventricle anterorly

In estimating exposures n the postero anterior position only 1t was attempted
to elucidate the following three points Whether there was an enlargement of
the left atrium whether the left border of the heart was straight or whether
there was bulgmg of the second left arch and whether there were signs of en
largement of the left ventricle

By additional exposures in the right anterior oblique posthion 1t was possible
to assess the early and slight dilatations of the left atrium The procedure was
followed to term the left atrium slightly enlarged when 1t was visible only
the oblique position moderately enlarged when visualized 1n the postero ante
rior position without forming the whole of the right contour and much en
larged when 1t formed the whole of the right contour of the heart

In cases with exposures m the left anterior oblique position the left ventricle
was termed enlarged when the shadow of the heart covered in 1ts width over
25 per cent of the spine provided that it was considered that the roentgeno
gram had been taken with the patient in a posstion of rotation of 45 degrees
n accordance with Eeks statements (1949) It must be stressed again here
that this procedure 1s not always correct as a dilatation of the right ventricle
may undoubtedly present the same picture 1n some cases (Fek 1949 Schu edel
1947)

Assessment of vascular changes of the lungs — This was attempted mn the
form of a merc estimate care being taken to distinguish between normal
doubtfull d and 1 d hilar mark ly and
vascular markings of the lungs separately
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'l ECTROCARDIOGRAPHIC CRITLRIA

A set of electrocardiograms n the three standard leads (hmb leads) 1 aval

ble in almost all cases of the senes
The QPS axis was estimated by means of a table gnen by Wison and

Hermann (1920) according to which the QRS axis was read in 30 degree
intervals

The penciple 15 that a knowledye of the sign and of the relative size of th
waves 1n the QRS complex in the three standard Yeads s suffscient to determiw
the mean axis of the QRS complex within 30 degrec intervals The metho
has been previously described and used by Cot sche and Warburg (1951) Th
diagram used 13 shown 1n Fig | where ¢; ¢ and ey give the arca betwee
the waves of the QRS complex and the 1so electric line 1 the first second an
third standard leads the arcas bemg pisitine nr negatve according to ther
positron abore ar bel o the iso electric line

The P raves were considered increased tn width when they measured mor
than 013 second and increased in height when they measured more tha
20 mm 1n the case of Iy 25 mm in the casc of P and 1 8 mm in the case ¢
Py the criterta gwven by Warburg (1948 pp 111-112) beiny, used (One mm -

Fig 1
Dragram used 1n determinition of the clectric axts
For explanation see text
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01 mV) Abnormal splitting of the P waves has only been considered when
the sphitting extended as far as to the 150 electric line

The PQ nterral was termed prolonged when 1t measured over 092 second
(Warburg)

The QRS complex was considered mereased in wadth when 1t measured more
than 0 12 second (Warburg)

The T waves were termed positive when they measured more than +1 0 mm
150 electric when they measured between +10 and —10 mm and negative
when they measured under —1 0 mm

CLINICAL CRITERIA

[he clinical criteria used were those generally accepted in the hterature
and only a few will be commented on

Rught heart failure — This was considered only m the presence of an
objectively demonstrated right sided heart failure with such signs as enlarge
ment of the liver ascites oedemas venous congestion on the neck ora measured
venous pressure exceeding 120 mm wat r Oedemas only were not considered
dicative of nght stded heart farlure and enlargement of the liver was
present 1n practically all cases

Cardiac asthma — acute pulmonary oedema - These were accepted only when
there was a detailed description of dyspnoea setting on by attacks with wheez
g 1n the chest cough frothy expectoration contamning blood in some cases
of a duration of at least 15-30 minutes (cardiac asthma) and preferably ex
ceeding from 1 to 2 hours {acute pulmonary oedema)

Pulmonary embolism with pulmonary winfarction — This conditson has been
clinically diagnased 1in the presence of dyspnoea setting on acutely with cough
stitch  blood tinged expectoration fever and signs of pleurtsy ot pulmonary
mfltration or in rarer cases when the patient presented the picture of acute
dyspnoea followed by prolonged fever and signs of pleunsy or pulmonary

1 not ding to with antit

Haemoptyses — Bloody expectoration was seen both m the group with acute
pulmonary oedema and 1 the cases with pulmonary nfarction but apart from
these a few cases of haemoptysis were observed which could not be classified
1n the two mentioned groups and were therefore grouped among haemoptyses



Arterial embols 1 the systemc arculation - These were dragnosed from the
wsual chimeal entena

Auricular fibrillation ~ This was only conuidered when the symptom had
been verified electrocardiographically or in a few cases when it had bees
verifted by a speeralist in internal medicme Aunculas fsbrillatron and fluttes
are considered together under the term  aurscular fibrillation

Functional capacity - On the basis of the available nformation about the
cardiac complamts of the patients and the statements of thair capaoty for
work 1t was attempted to divide the series mto the four classes established
by the American Heart Assoctation for the assessment of the heart failure
(1939)

The classification 1s as follows —

Class I — Without imitation of physical activity Ordinary physical activty
causes no discomfort

Class 11 ~ Shght to moderate hmutation of physical activity Ordimary
physical activity causes discomfort

Class 11 - Moderate to great hmitation of physical activity Less than
ordmary physieal activity causes discomfort

Class IV - Unable to carry on any physical activity without discomfort

The present series contained no cases which could be grouped with certainty
mn Class I Whth regard to the grouptng 1n Classes II-IV 1t may be mentioned
that Class IV lly was easily d tied Classes IT and III correspond
to shght and markedly relative heart failure and except for the difficulties
that may be caused 1n classtfication by intercurrent mfections or other tran
sitory disorders it appears from the defimtion of the two classes that the dis
tinction between them 1s not sharp bat subject to the personal estimate of the
exammer

The writer used the following principles —

Patients who were able to walk almost without hmutation on a Jevel road
but were troubled when they walked uphill or upstairs at ordinary pace and
had hitherto managed their work though with shight discomfort were grouped
with Class 1T

Patients who could walk only a few hundred metres on a level road who
felt pronounced discomfort uphill or upstars and who felt considerable dis
comfort when they went shopping or did ordmary domestic work {females)
or had had to find Light physical work or had had to abandon this (males)
were grouped with Class I1I

With this classification all patients with orthopnoea and almost all with
attacks of dyspnoea have been grouped with Class Il or IV
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TRINGILES IN ASSI'SSMLNT Of THE PROGNOSIS

In formng an estimate of the prognosis 1 € the survival or the lethality in
a group of patients after a hmted perwd of observation 1t 13 farst and fore
most of importance that suff; 18 lable about all pah:nts
m the ougmal senies at the end of the Asp
the recovery percentage  was 100 1 the present series

Next 1t ss a very mmportant pont that both the patients that died dunng
the period of observation and those who were alite at the time of the follow up

are considered i analysing the p

One of the most frequent mistakes i the medical luerature on prognoses
13 the statement of survival times which is based only on the data relatipg to
the observed dead patients It has generally been argued that 1t was intended
to state the average survival tume from the date chosen Only the cases i
which the patients died afforded safe information about the survival time and
as it was only desired to state what was kuoown with certamty particutars
could be given only about those who died duning the pertod of observation It
15 however of the utmost importance that 1t should be realized that informa
tian 15 then given only about a special group in a senes and nat about the whole
senes And 1t must be stressed that the special group then dealt wath 1s not
representative of the whole sertes with regard to the survival time The group
of dead patients will comprise all cases in which the course of the di ease was
shortest and those 1n which 1t was longest will be included in the group of
surviving patients Furthermore 1t 15 evident that the anthmetical mean dura
tion of life caleulated from the group of dead patients will be highly dependent
on the length of the period of observation and will increase with this

‘When 1t 15 mtended to find an expression of the survival of the whole group
of patients both the dead wnd the survivang patients must therefore be con
sidered

)
Y

TECHNIQUE EMFLOYED IN ASSESSING THE PROGNOSIS

The purpose of the prognosis wnvestigations was to express numenically how
long the patients with matral stenosts survived after the first exanunation or
after mpartant events m the course of the disease

As the lethality during the penod of pbservation was found to be exceedingly
hugh 1t proved 1o be nexpedient to express the lethality in the present series
of cases m relaton to the n ity 1n the Damish populat {or instance 1n
the form of the excess mortality percentage It was decided instead to give
the survival curve found for the whole period of examinathion As the series
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has a period of observation varying from 3 to 20 years the mndirect or actuard’
method of calculating the survival was used in order to utilize the cxpenienc®
as much as possible this method has been described especially in the medial
hterature by Berkson and co workers (Berkson et al 1950 Burchell et al 194

The prinaple of the method 15 that by calculating the annual probability of
death the survival percentage 15 found for every year The survival cunve s
drawn on the basis of the annual survival percentages The method 15 demon
strated in the example given below

TABIE 4
Lyample of Survwal Calewlation
{Total Series of Mitral Stenoses i W omen)

[ 2 3 B s 3

'"":"“ “ LV Pobiy | so !
et A A (4 |pete

t

v Dot N 5 A tde . ,
0-1 31 - 19 19 0161 100
1- 15 t 1ot 160 5 0093 832
-3 13 1 140 Hi5 0090 Tl
31 3 7 181 1075 0063 69.3
4-5 4 10 116 1t 0036 619
56 10 4 10° 100 0100 626
67 9 4 <8 86 0105 263
7-8 6 3 5 785 008° 504
8-9 5 o 66 65 0077 463
9-10 4 ) 29 545 0073 7
10-11 2 1 46 455 0044 396
11-12 6 - 43 43 0140 379
12-13 - k4 37 36 - 376
13+ i o4 3 - - 326

Column 1 1n the table above gives the interval between the first examima
tion and the follow up examination Column 2 shows the number of deaths for
any one interval so that all who died within 1 year after the first examination
are placed 1 the group at the mterval 0-1 year all who died between the
first and second years are placed at this mterval and so on Similarly column3
15 filled in for surviving cases for each interval

Column 4 gives the number of persons who were ahve at the begmmng of
this interval The figure 1s most easly caleulated by cumulative addition of
columns 2 and 3 from below At the interval 13-+ the figures 11 and 24 ar¢
added The sum 35 s entered m column 4 at the bottom Tor the year above
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85 13 then udded to 2 m columu 3 and to & m column @ 4 8, For the year
above this figure we have 37 + 6 = 43 and 50 on The rest of the columns
are filled 1 bv calewlation on the basis of the figures in columns 2 to 4
Column $ gsves the number of persons who may n<k to die 1n the nterval
concerned  For the mterval 0-1 year there were no surviving patients in
calumn 3 and all 192 persons were thus exposed to death dunng the whole
of the mtesval I the next year 1 person 1s left out as surviving and 1t 45
then a general statistical rufe to assume that this person will be exposed to
death duning the haif of the nterval for which reason the number of parson
years exposed to death during the interval 15 160 5 In the interval 45 16 per
sons are left out the number of surviving persans at the beginning of the
wmterval 116 13 therefare reduced by !9 to 111

Column 6 gives the probabibity of death ralculated as the ratio between the
number of deaths in the interval {rolumn 2) and the number of person years
exposed to death {column 5) For the interval 0-1 year 517182 = 0162

Column 7 states the survival percentage for the interval 1t therefore begins
with 100 Of these a fraction of 0161 wall die in the course of the first inter
val thus 161 per cent of the chosen 100 per cent There remains then after
the fir tinterval 106 ~ f61 = 839 per cent Of these a fraction of 6093 or
839 by 0093 = 78 per cent wall die n the course of the wnterval 1-2 years
This feaves 839~ 78 . ,61 per cent and so on

The results i column 7 are plotted m a survival curve on semulogantthmie
paper For the purpose of estimating the survival this curve is supplemented
several times in the following bv a survival curve for a corresponding age
group calculated from the survival of the average populatian according to
the data grven n Statistisk Arbog for Danmark  (Statistical Yearbook for
Denmark} vol 52 Table 23 1947 The expertences of normal mortality used
are of the years 1941 t3 1945 which cover the muddle of the peyiod comprised
by the period of observation of the senes It may be mentioned that accordimg
to Berkson a caleulation has been used from the average age of the senes of
patients at the begunmng of the wnterval

The use of the tadirert (or actuarial} method n calculations of survival i
the present scrtes of cases was necessitated by the hughly varying period of
observation It must however be pointed out that according to Berksons ex
penences the direc? method s which the survival 15 determined after a definute
period ¢ g 10 vears gives practically the same resulls as the method used here
{Berkson and Gage 1950)

With the technique used here the {anthmetscal) axerage duratton of Lfe or
& erage survieal tine of the whole series cannot be stated since as already
mentsoned this value ts known onlv in the case of patients who died The
{anthmetical) average survival hme can however be given for the dead pa
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tients separately and for the hving patients at the time of the follow e
separately In some of the following chapters these values arc used for com
parison with the findings tn the literature

With regard to the total serics however the median survival time can 'k
gwen This 1s the period required for 50 per cent of the individuals to hae
died The median survival ime can be directly read from the survaval curst

by noting the place on the time scale corresponding to where the curve crose
the 50 per cent level



CuartER IV

Isolated Mitral Stenosis

In this chapter the climcal picture of isolated mitral stenosis and a survey
of 1ts course will be given on the basis of the wniter s series of cases

Composition of the series

The series comprise 271 patients 261 patients have been included owing ta
the fact that the clintcal diagnosis of 1solated mitral stenosis had been estab
lished at the first observation and 10 patients have been mecluded solely on
the basis of the autopsy diagnosis 1solated matral stenosts

The safety of the clinical dtagnosis of 1solated mitral stenosis was discussed
on page 37 where 1t was pointed out that all clinical diagnoses established
were venfied m 75 cases at autopsy and 1n 78 cases subjected to follow up
examination Furthermore it was mentioned on page 33 that in 12 out of 78
cases with the diagnosis of 1solated mutral stenosis at the first observation the
presence of complicating aortic disease was ascertained at the follow up

In 108 cases m all of the present series {104 patients who died without bemng
autopsted and 4 who were not followed up) the diagnosis of 1solated mitral
stenosis could not be venfied later and thus a thoroughly sharp distinction
between 1solated mitral stenosis and combined mitral stenosis and aortic disease
cannot be carried through It was thercfore decided to use the clinical diagnosis
at the first observation as a basis of classification and consequently there 1s
a low proportion of cases with comphicating aortic disease 1 the series thug
defined

Findings at the first climcal examnation of the heart

In 261 out of the 271 patients the diagnosis has been clinched by the finding
of characteristic diastolic and/or presystolic apical murmurs In 130 cases the
murmurs affording the diagnosis had been described as chiefly diastolie n 67
cases as chiefly presystolic and 1 64 cases as diastolic and presystolic murmurs
1 ¢ occupying the whole diastole

An unquestionable mitral snap has been described n 61 patients and a dis
tinctly accentuated st sound has been mentioned 1n 79 patients However the
information about these two signs was not considered complete

Systolic apical murmurs have been described 1n 107 patients (40 per cent)

K d4H g0l !
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These systolic musmurs have not been graduated 1 detail with regard ton
tensity or duration

Mitral incompctence w the series - Owing to the presence of these systolie
murmurs the question naturally anses how often an orgamc component o
mitral incompetence may have been present in this series The question eaandt
be answered with certainty but on the bauis of the experiences previously
mentioned with regard to surgical venification of the chnrcal diagnoses of
mtral disease {sec page 14) 1t must be assumed that the serses of ssolated
mitral stenoses as defined here must snclude a number of patients with a com
ponent of regurgitation Considering the experience from this hospstal men
tioned on page 14 1t must be estimated that about one sixth of the 154 patients
without systolic murmurs have had a predominant mutral stenosis with somt
degree of incompetence (26 patients) and that about one third of the 10/
patients with combined diastolic presystolic and systolic murmurs (86 patients}
have had predommant stenosts with some degree of 1ncompetence According
to this estimate a total of 62 out of 261 cases d d at climcal 1t
of the heart or about 24 per cent may thus have had a component of regur
gitation assoctated with predominant mitral stenosis

In the case of pred mutral p with slight stenosis the in
aidence in the mentioned surgical series was found to be one third of patients
with systolic murmurs and provided the assumption holds good it should be
about 36 cases 1 all or 14 per cent of the series thus a Jow proportien The
estimate mentioned 1s of course beset with considerable uncertainty butat can
hardly be very wrong to consider the present sefies of cases as one of mutral
disease with pure or predominant stenosis 1n the great majority of cases

SURVEY OI THE SERIES AT THE FIRST OBSERVATION

The following 1s a survey of the series of cases of 1solated mitral stenosis
formmg an introduction to the next sections in which the separate problems
will be dealt with m greater detail

Sex wcidence - The series comprises 1M females and +7 males There 13
thus a great majonty of females The ratio females males1s 25 1

This sex ncidence 15 1n accord with the findings 1 most series of cases of
1solated mutral stenosis reported n the literature Nyliz (1952) in a Swedish
senies thus found the ratto 24 1 between females and males In an Enghsh
sertes Jones (1933) found the ratio 281 and in two series of the U S A
Willius (1927) and Levine and Fulton (1928) gave the ratios 211 and 221 I8
Aastrup s Danish series there was a somewhat lower majonity of females (15 1)



51

wherens Biorc] ¢t al (1951) recently found the ratio 4 4 1 1n a Swedish serzes

Age madence - The ages at the furst observation varied from 14 to 73 years
The average age for the whole series 1s 41 5 years The average age for females
15 41 6 years and for males 41 4 years

It appears from Fig 2 which shows the age and sex inadence in the series
that the series 15 one of adult patients There are only 8 patients under 20 years
and only 35 patients n the age group 20-29 years The age groups 30-39 years
and 10-19 years with 80 and 78 patients respectively constitute the greater
part of the series But there are 40 m all over 50 years mcluding 16 aver 60
years and 2 over 70 years Thus a total of 70 out of 271 patients were over
50 vears {26 per cent} at the first examnation

As already mentioned males and females have the same average age It
appears from Fig 2 that the female majority 13 to be found especially 1n the
age groups between 30 and 50 years

The average age 41 6 years at the first observation in the present senes 15
10 years higher than that in Grant s senies of servicemen (1933) and according
ly only 4 per cent of the patients were in the age groups over 50 years in
the latter series as compared to 26 per cent in the present one The average
age 1n the present senies 1s also higher than those given n the senies reported
by Jones Willius Levine and Fulton and Aastrup 1n which the incidences of
patients over 50 years of age are 5 9 12 and 16 per cent respectively Nyhns
series with 23 per cent of the patients at ages over 50 resembles the present
series most 1n this respect Only the series reported by Biorck et al has a
higher average age with 45 per cent over 50 years as compared to 26 per cent
mn the present series
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The latter thus contamns a greater number of elderly patients than domn
other senies of cases of 1solated mitral stenosis reported in the Iiterature

Rheumatic mfection ~ Information about a past history of rheumatic 8
fection was avaslable in 159 out of 271 patients (58 + per cent)

Rheumatic fever only had been present in 132 cases chorea minor 10 [t
rheumatic fever plus chorea minor 1n 10 and scarlatinal rheumatord arthnts
mn 8 cases In 112 cases the past lustory did not definstely suggest a chmeallv
recogmized acute rheumatic infection 21 of these patients stated that ther
had been suffering from recurrent acute tonsilliis 5 had had a severe ton
sillitis or a tonsillar abscess 7 had had unclassifiable fevers and | patiert
had had erythema nodosum

Rheumatic recurrences were present s 87 out of the 159 patients with 2
past hustory of rheumatic infection The percentage of recurrences 1n the presen’

eries 13 thus 55

The average age at the {iest theumatic infection was 15 4 years The average
interval between the first rheumatic infection and the first observation w2
254 years Further details about the placing of the rheumatic infection mn the
course of the disease will be given in the section on the rheumatic infection

Duration of symptoms — The great majority of the patients had had cardiac
or arrculatory symptoms for a prolonged time before the first observation In
the present work importance was attached to an ivestigation of the conse
quence of age when the first symptom appeared and the present serses of cases
shows the age inaidence given 1n Table 5

TABLE
194 Females and Males with Isolated Mutral Stenosis Distributed according to Age
when First Heart Symptoms appeared

P ’ ’ Wi Lm } jc

2-9 years 10 ! 4 4
10-19 34 14 18 18 o
0-79 % 18 6 o8 1
30-39 57 3 0 o 7
40-4) 28 15 43 16 87
50-59 15 13 LY 10 97
60-69 3 ! 4 12 955
no information
available 3 1 4 15 100

194 ¢ an 100 100
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Table 5 shows that 4 per cent of the series have had symptoms before the
tenth year that 22 per cent of the patients have had cardiac or arculatory
symptoms before the twentieth year 45 per cent before the thirhieth year
71 per cent before the fortieth year and B7 per cent before the fifticth year
whereas 115 per cent developed symptoms later The age when the first
symptoms appeared has not been ascertamed in 4 cases {15 per cent)

The average age when the first symptom appeared was 312 years and the
average duration of the symptoms at the first observation was 10 3 years

Nature of first symptom

TABLE &
Nature of First Symptom wn °71 Cases of Isolated Mitral Stenosis

Sympt m Nmb fpt t

Dyspnoea o0t
Palpitition 26
Precordial pam 1
Duzzness 1
Premature beats 2
Paroxysmal tachycardia 1
Paroxysmal auricular fibr Hation 2
Chronic auricular f brillation 3
Acute pulmonary oedema 1
Hacmoptysts 1
Pulmonary embolism 4
Artenal embolism a

Total 271

It appears from Table 6 m which the series of ssolated mutral stenoses 15
grouped according to the most important first symptom that dyspnoea was
the first symptom 1n 224 out of 271 patients (83 per cent) 26 patients stated
that the disease had set on with palpitation in 1 patient 1t had set on with
precordial pain 1 1 with dizziness in 2 with premature beats in 1 with
paroxysmal tachycardia i 2 patients with paroxysmal aunicular fibrillation
1 8 with chromic auncular fibnitlation n 1 with acute pulmonary oedema
in 4 with haemoptysis m 4 with pulmonary embolism and 1n 2 patients with
arterial embohism

A detailed analysis of the single symptoms will not be given 1n this con
nection as the conspicuous symptoms will be dealt with mn the various sections
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on symptoms n the following Only the frequency of some special dimal
symptoms may be mentioned

Specral clusical symptoms

Acute pulmonary oedema plus cardiac asthma occurred 1n 27 patients {IV
per cent of the cases)

Haemoptyses were present in 36 patients wn all (13 per cent of the cases)
In this group haemoptyses occurred in 11 patients in conjunction with act
pulmonary oedema and cardiac asthma or alternating with these symptoms
and 1n 2 patients the hacmoplyses occurred in conjunction with pulmonary
embolism Haemoptyses that could not be related to cardiac asthma and acut¢
pul y oedema or pul y embolism occurred 1n 23 patients

Pulmonary embolism was present in 16 patients (6 per cent of the cases)

Arterial embolism oceurred in 29 patients (11 per cent of the cases)

Among other special symptoms mention may be made of the following -

Preumonia had been present in 44 patients (16 per cent of the series) In
addition there were many cases of bronchitis and catarrhal affections

Premature beats with a characteristic description in the past history of mter
mittence of normal beats or a  fluttering sensation  occurred in 32 patients
{12 per cent of the cases) The presence of the symptom was venified by elec
trocardiography m 18 of these patients

Paroxysmal tachycardia or auricular fibrillation was descnibed 1n 15 patrents
(6 per cent) In 6 of these cases the diagnosis of paroxysmal auricular fibnlla
tion has been venfied by electrocardiography and in 2 cases a paroxysmal
tachycardia of supraventricular type has been demonstrated

Precordial pain was a frequent symptom In most cases 1t was in the form
of stinging pain at the apex beat 1n some 1t was a sensation of oppression be
hind the sternum 1n conjunction with the dyspnoea on exertion Pam beaning
a close resemblance to true angina pectoris has been desenibed in 11 patients
(4 per cent of the cases) Cardiac infarction verified at electrocardiography
had been previously described 1n 2 of these cases One was a man aged 6°
with anterior wall infarction the other a woman aged 49 with posterior wall
infarction Of the remaining 9 patients 8 were females and 1 was a male 6
patients were over 50 years 5 patients had a normal electrocardiogram and
4 had an 150 electric Ty Only one patient had arterial hypertension

Syncopes have been described 1n 13 patients (5 per cent of the cases)

Paresis of the recurrent nerve was ascertained in 2 out of 48 patients exam
ined but this 1s hardly indicative of the meidence of paresis of the recurrent
nerve in the series as undoubtedly only specially selected patients have been
examined with a view to this complication
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Age when diagnosis was first established

A statement of the age when the diagnosis of mitral stenosis was first estab
lLished would have been of considerable interest but unfortunately this pemt
could not be satisfactonily elucidated 1n the present series

Tug Caroiac State

In the description of the series of cases as it appeared at the first examina
tion special smportance was attached to providing a picture of the components
1 the state of the heart which have formed the bass of assessment of the
prognosis m 1solated mitral stenosis both 1 the hterature and in the wnter s
series In the following the occurrence of auricular fibriltation and of mght
ventricular failure 1n the senes will be described besides a survey will be given
of the distribution of the series according to the size of the heart and according
to the classification with regard to physical activity recommended by the Ame
ncan Heart Association The correlations between these stigmata are men
tioned

Heart rhythm at furst observation

Auricular fibnillation was present i 165 patients at the first observation (57
per cent) 6 of these had paroxysmal auricular fibnillation whereas 149 had
chronic aurrcular fibrillation Sinus thythm was found in 116 patients {43 per
cent) Flectrocardiography had been performed 1n all cases

TABLE 7
Inerdence of Aumscular Fabnllation in Relation to Age at Farst Observation
A 1oy
At g b Numb olpt t N ¢

under 19 years 8 2 o,
90-99 years 35 13 37
+0-39 80 84 43
1049 % 46 59
50-59 i 5 8
60-69 14 13 93
10-79 M ® 100
Total 71 lou 57

Table 7 shows that there 15 a distinct relation between the madence of aurt
cular fibrillation and age it the first observation It was present in 25 per cent
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1n the age group under 19 years 1n 3/ per cent belween 20 and 29 years ©
43 per cent between 30 and 39 years 1 59 per cent between 40 and 49 »
83 per cent between 50 and 59 1n 93 per cent between 60 and 69 and im 0
per cent of the patients between 70 and 79 years

The average age of paticnts with smus rhythm 1s 36 4 years and of pabients
with auncular fibnllation 456 vears

A detasled survey of the mnadence of auncular fibnllation and sts relaton
to age in the series of solated mutral stenosts reported 1 the hiterature has bees
given by Aastrup and the findings 1n the present series of cases are clost
conformity with Aastrup s statements

Right heart falure

Acrording to the criters1 mentioned on page 43 the presence of night heat
failure was ascertamned at the first observation wm 67 out of 271 patients or 18
25 per cent The average age of patients with night heart failure 15 45 3 years
as compared to 40 7 years in the case of patients wathout mamfest nght heart

farlure As was to be expected the madence of right heart fatlure inereases
with advanang age

Right heart farlure frequently occurred 1n
lation as shown m Table 8

with lar fibril

TABLE &
Relation between Right Heart Falure and Heart Rhythm
s b thoy A 1 foellt
T
N mb N mbe
fpt 1 / fpiet ‘
With nght
heart failure 12 18 55 89 61
Withaut night
beart failurc 104 51 100 19 204
Total 16 155 an

At the first observabion mnight heart falure was thus assocrated with
auncular fibnllabion in 55 out of 67 patients (82 per cent) whereas 1t was
associated with sinus rhythm in only 12 patients (18 per cent } Of the patients
without demonstrated night heart falure 104 had swnus thythm (a1 per cent)
whereas 160 had auncular fibrillation (49 per cent)
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e of heart

As previously mentioned the cardio thoraaic index was used to indicate the
e of the heart for the purpose of the present work reference may be made
page 36 where the principles used are d Usable

re available 1n 251 out of the 271 cases and a study of these formed the
s1s of this analysis

A total survey of the whole series examined with regard to the size of the
rdho thoracic index 1s given in Fig 3 showing tbe index in females and males
vasately In the case of the women the cardie thoracic index varied from 39
81 There was a total of 23 patients with an index under 50 87 patients with
index between 50 and 59 59 patients with an index between 60 and 69
d 12 patients i whom the index was 70 or more In the series of women
e mecan value of the cardio thoracic index was about 58

In the case of the males 16 patients had a cardio thoracic index below 50
40 1t was between 50 and 59 1n 10 between 60 and 69 and 4 patients had
cardio thoracic index of +0 or more In the male series the mean value of
¢ cardio thoracic index was about 55

It appears distinctly that the male cardio thoracic indices in Fig 3 are largely
splaced to the left in relation to those of the women Since judgng from
e other criteria the men were not i a less advanced phase of the disease
an the women this difference must presumably be explamed chiefly from
e fact mentioned on page 39 that normally the cardio thoracic index de-
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creases with increasing width of the thorax This means that the Ttmts betweat
normal and defimitely pathologseal valuces of the cardio thoraaic 1adex musth
considered lower n males with ther greater width of the thorax thaw
females

The relation between the cardio thoracic mdes and manmfest night ket
farlure 1s demonstrated 1in Fig 4 In the case of women it shows that the cardie-
thoracic sndex 1n 44 women with right heart farlure was between 51 and &
with a maximum corresponding to a cardio thoracic index between 61 and 6
In 137 women without right heart failure the index was between 39 and 5
and this group showed a maximum corresponding to a cardio thoracsc indet
between 51 and 55 thus much lower than that of the group with mamfed
right heart failure It may be mentioned sn particular that while the grow
without manifest right heart fatlure shows all degrees of cardio thoracic index
the group with mamfest right heart failure includes only one patient wi

an index below 56 1n all other cases with right heart failure the cardio thoraat
index was over 55

S5 men without 15 men with
right beort Follere o4t heort fo lure
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Fig 4

Right heart failure in relation to cardio thoracic index m
1solated mutral stenosis
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Fig 4 also shows the relation between night heart falure and cardso thoracic
mdex 1 wales 55 without right heart fadure had a cardie thoraaie ndex
between 39 and 40 with 3 maumum at values from 51 to 55 15 males with
night heart faiture had an index between 51 and 90 wath a maunum at values
from 56 to 60 As was the case w the female patients the males wathout sight
heart fature showed alf degrees of cardio thoracic sndex except the very highest
whercas only 2 of the male patsents with right heart faiture had an index befow
!} 36 the others bemng over 53
¢ It was thus found in erther sex that nght heart farture 15 almost always
# awocated with a cardio thoracic index aver 53

* The relation betueen auncular fsbrillation and the cardio thoracic smdex
appears from Fig 5 which shows the cardie thoracic index 5 sinys thythm
and wn aunicular fibrilfation 10 181 women In the group with ssnus shythm
comprising 83 women the cardio thoracic mndex vaned between 39 and 70
with & maximum at values from 51 to 55 In 98 patients wath aunicular fibnlia

tion the cardio thoracic index varied between 39 and 85 and this group showed
a maxunuwm between mdices of from 56 to 60 In most of the cases with aun

cular fibnllation the cardio thoracre ndices were thus bigher than in patients

with sinus rhythm It may be mentioned m particular that auncular fibrilia
tion was present with a cardio thoraaic sndex under 51 i only 4 cases and
with an sndex under 56 1 only 14 cases whereas the zest of the patients with
aunievlar fibnilation showed igher mdices

¥n the case of males Fig 5 shows that 27 with suus rhythm had cardio
theracie ndices between 40 and 66 with 2 maximum at values from 46 to 30
whereas 43 males with auncular fibnilation had cardio thoranic mdices be
tween 50 and 90 with a maximum at values from 31 to 55 thus a higher
average cardio thoracic index than that of the patients wath sous chythm Only
2 males with avricular fibniitation had a cardio theranie mndex under 51 Put
when the cardio thoraac index exceeds 50 the maidence of auncular fibnillation
increases much the maximum being between ol and 55

Thus 1t appears that the two sexes show the same tendency to larger hearts
in the case of auncular fibrllation than wn snus thythm The ancidence of
fibrillation increases much n women with a cardio thoracic index over 54
whereas the g frequency of fibrll: i men appears already at an
mdex over 50

In a survey of 200 cases of isolated mutral stenoms “3Im has reported
exactly the same observations of the relation between the size of the heart and
aurtculas fibrsilation and of the refation between the size of the heart and
right heart failure Only 7 out of 63 patients with night heart failuge i Aylon s
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series had a heart volume under the chosen upper limt of the normal (500 m!
per m body surface) and the average heart volume 1n all cases with right
heart failure was much higher than that found 1n patients without right heart
farlure Over half of the latter patients had enlargement of the heart Among
99 patients with auncular fibnllation 1 Njlins senies only 3 had a heart
volume under the chosen normal imit The average heart volume in all pa
tients with auncular fibnillation was much higher than that found in pateents
with sinus rhythm Over half of the latter patients had enlargement of the
heart

It seems jushifiable to conclude from these observations that the development
of the complete heart faillure described from the three shigmata heart sz¢
heart thythm and right heart failure generally occurs m such a way that the
heart first increases 1o size then auncular fibrillation develops and this #
followed at last by right heart failure
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Classification according to physical actrty

In conformity with the criteria mentioned on page 44 the senies of 1solated
mutral stenoses at the first observation has been divided by the writer into
dlasses according to the himitation of physical activity  As all were cases of
mitral stenoses giving rise to symptoms at erdinary physical actiity Class I
1s not represented m the series

TABLE 9
Isolated Mitral Stenoses Classifted According fo Physical Actunty

[+] l M1 [ Fml ‘ Ttl RIt
1 [ 0 0 0
1 18 40 58 21
m 43 116 159 59
w 16 88 54 20
Total 77 194 21 100

The classification of the serics according to limtation of physical activity 1s
given in Table @ which shows that 58 patients or 21 per cent of the series
belonged to Class 11 159 or 59 per cent to Class Il and 54 or 90 per cent
to Class IV

Thus distribution 15 practically the same i males and females

The relation of this classification to age at the first observation was exam
ed 1t appeared that the average age of patients m Class IT was 35 2 years
n Class 11T 432 years and in Class IV 44 5 years

Correlation between physical activity and heart rhythm
The correlation between physical activity and heart rthythm 1s shown 1n
Table 10

Table 10 shows that the madence of aurrcular fibrillation 1n males was 56
per cent i Class 11 63 per cent m Class Il and 75 per cent n Class IV
In the ca e of the females the madence of auncular fibnillation mcreased from
25 per cent 1n Class 11 to 57 per cent 1n Class III and 79 per cent n Class IV
There was thus a <distinct tendency to an ncreasing madence of aurcular
fibrillation with mcreasing limtation of the physical activity The whole series
included 35 per cent with auncular fibrillation i Class 11 59 per cent n
Class 111 and 78 per cent m Class IV
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TABLF 10
Correlation betweer | hysical Aetivity and Heart Rhythm
[Tt a a w

Mle Fmity Mt tmt Ml Fmle
Total num! er 18 40 43 16 16 38
Cases with
auricular fibrillation 10 0 o €6 12 30
Per cent with
aunicular fibnllation 56 63 57 %3 9
Average percentage 3 59 78

Correlation between physical actvnty and right heart falure
The eidence of right heart faure in relation to physical activity 15 shown
in Table 11

TABLE 11
Right Heart Falure in Relation to Physical Actiorty
a n a a n

M1 Fem ! M le Fem | Mal Fem 1
Total number 18 0 43 16 16 38
Cases with
right heart farlure 0 0 3 19 14 31
Per cent with
right heart failure 0 o 7 16 88 82

Of patients with night heart failure at the first observation 3 males and 19
females were 1n Class III while 14 males and 31 females belonged to Class IV
Thus a total of 22 patients out of 67 with right heart failure were 1 Class 11/
(33 per cent) while 45 belonged to Class IV (67 per cent) Table 11 further
shows that there were no cases of right heart failure in Class 1l that right
heart failure was found 1n 3 out of 43 males and 1n 19 out of 116 females m
Class 11} (7 per cent and 16 per cent respectively average 13 per cent) and
that right heart failure was ascertamed 1n 14 out of 16 males and m 31 out of
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38 females ;o Class IV {83 per cent and 82 per cent respectively average 83
per cent }

Thus 1t appears that the great majorsly of patients with right heart fasture
have been placed sn Class IV whereas only 2 Jow proportion belong to Class 11

Correlation between physical actinty and heart 51 ¢

To Wustrate the relation between physical acterty and heart size st was
decided to divide the cardio thoracse ndices into groups Index to and 1
cluding 50 sndex from 51 to 5% inclusive 1ndex from 55 to B4 mclusive and
mdex aver 64 For reasons previausly mentioned suggesting that the indsx
values have a somewhat different significance in the two sexes males and
females have been classed separately The relation between eardio thoracic
andex ang physical activity 1s shown m Table 12

TABLE t°
Correlation between Heart S ¢ and Degree of Physical Activary
Hos M1 Fuwi
@ cx
Ted & &
1t l i ! " 1t l it i w

under 51 ¥ 1 I3 13 18 b
5154 5 1t 1 ] 2 o
5564 & i5 7 13 ] 13
§5 and more o ° 5 3 16
no data avalshle ] 4 3 1 4 8
Total 18 43 6 40 116 35

Table 12 shows that the highest refative frequency of she two lowest index
groups 1s found n Class Il cven though the mndex groups over 55 are als
represented w this class In Class 1 all degrees of cardio thoracic mdex are
represented fawly equally In Class IV almost all cardio tharaaic indices are
ever 55 Increamng hmatation of the physecal activaty 13 thus generally asso
ciated with mcreasing size of the heart

Correlation between keart thythm heart s1 ¢ and degree of physical actrorty ~
This appears from Table 13 which shows the total series of wsolated muteal
stenoses 1n males and ferales separately
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TABLE 13
Correlation between Heart Rhythm Heart St ¢ and Degree of Physical Actioty
Males Fem e
(%} o
Cardothree nd x
n m v n m n
SR AF | SR AF [ SR AF ) SR AF | s AF | SR A
under 81 7 0 9 2 00 4 1 4 2 01
51-54 1 4 4 7 01 § 0 17 71 0°0
55-64 0 6 2138 4 3 6 71 54 479
65 and morc o0 ¢ 2 0 5 1 2 214 2M
no data available o0 1 35 03 10 2 2 °F
8 10 16 °7 41> 30 10 50 66 8§ 30

Total

SR = sinus shythm
AF = auncular fibnillation

Table 13 shows that the males i Class II comprise 8 patients with sious
thythm 7 with cardio thoracic indices under 51 and 1 with an index between
51 and 54 and 10 patients with auricular hibnllation 4 with cardio thoracic
mdices between 51 and 54 and 6 wath indices between 55 and 64

Tn Cliss I 80 females had sinus thythm 14 of these showed cardio thoracie
mdices under 51 8 had indices between 51 and 54 6 showed values between
45 and 6f 1 hid a cirdio thoracic index over 65 and m 1 case the size of the
heart had not been stated 10 patients had auricular fibnllation and one of
these had a ewrdo thoracic tdex under 51 7 were between > and 64 and ¢
shawed mdices over 05

In Glass 11 16 males had sinus thythm 9 of these had cardio thoracte
ices under 51 4 showed v alues between 51 and 54 and 2 had indices betwee
5% wnd 61 2 males had auneular fibrdlation 2 with cirdic thoracie indieer
under 51 7 between 51 and 58 19 between 35 and 64 ind  with indices ove
3% the size of the heart had not been stated 1n 301 oy

Among, the females in Class 1 there were 13 b 1oy rhythm 14 baf

<ardey thoraae indices under 5117 showed vatic between a1 and »f 15k
tween 5 and 04 2 had cardio thoracic indic v £ and in 2 eases the st
he hert had naot been stated Amony, ¢ C I with aunals
N A ewrdin theraie mdices un <d values betwess "
en 53 and €4 14 had i d1n 2 aeso &

he stee of the heart
were 4 miles wart ' with cardio-tho?*

wd 12w tibnllaten. 4=%
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the latter 1 had a cardio thoracic index between 51 and 54 3 showed values
between 55 and 64 5 had cardio thoracic sndices over 65 and in 3 cases
nothing was stated about the index

Exght out of 38 females in Class IV had sinus rhythm 4 with cardo thoracie
indices between 55 and 64 2 with indices over 65 whereas no data were avail
able 1n 2 cases 30 females had auricular fibrillation 1n 1 of these eases the
cardio thoracic index was under 51 9 showed values between 55 and 64 14
were over 65 and n 6 cases the index had not been stated

Summing up 1t can be ascertamned that a classification of the series according
to degrees of physical activity deadedly splits up the semes m contrast with
all other classifications based solely upon heart thythm and cardro thoracic
dex As was to be expected such clasufication however suggests that pa
tients with sinus rhythm and with lower degrees of cardio thoracic index are
distributed between Classes II and III whereas those with aunicular fibnllation
and with hugher degrees of cardio thoracic index belong to Classes III and 1V

OtHER ROENTGEVOLOGIC FINDINGS

In dealing with changes m the shape of the heart i the present series a
distinction should be made between the series of 58 patients examined ortho
diagraphucally by Warburg and the group of 193 patients examned by tele
roentgenography

The critena on the basis of which the changes in the shape of the heart have
been assessed have been previously mentioned on page 40

Roentgenograms

To sllustrate the degree to which the roentgen examination 1n the present
series was contributory to the clinical dragnosts of mutral stenosis the part of the
sertes d by tel by may first be mentioned 66 patients
of this group examined 1n the postero anterior position and 1a the right ante
rior oblique position with contrast medum 1 the ocsophagus may be dealt
with first A survey of the findings m this group s grven m Table 14 m
which the series has been divided mto groups according to the size of the
cardio thoracic index The table gives all unquestionable findings of enlarged
left atrium and of a straight left contour of the heart or findings of bulging
pulmonary artery Cases mn which both findings are lacking have been class:
fied as uncharacteristic

A total of 59 out of the 66 patients examined i the postero anterior position
and n the nght anterior abligue position had a visible left atrium (89 per cent )
53 out of the 66 patents presented no waist of the heart or had a bulging
pulmonary artery (81 per cent) A total of 49 out of 66 had both a visibly

X dn g0 5



TABLE 14
Roentgenologic Findings tn 66 Patients examined 1 Postero Anterior Posttion o w
the Right Antersor Obhque Position

N wa t
Carde s 3 ¢ N mber Vb fh o tobly gf U b aemic

de 1fean m 1o 2 tery
under 51 8 5 4 i
51-54 16 15 13 -
55-64 25 23 21 1
65 and more 17 16 15 -
Total 66 59 53 3
Per cent 100 89 81 4

enlarged left atrium and a straight left contour of the heart (74 per cent)
Only 3 patients presented neither of these findings (4 per cent) whereas 9
per cent showed either one or the other and thus a roentgenclogic pictur
compatible with the clintcal diagnosis and contributory to this

Two out of the 8 patients with quite negative roentgenologic findings had i
cardro thoracic mdex under 51 In one of these the climeal diagnosis was late
venified at autopsy in the other case the left atrium was dustinctly visible 10
the right anterior oblique position at the follow up 4 years later The third
patient without enlargement of the Ieft atrium had an index between 55 and
64 and died later without roentgenclogic exammation or post mortem verifica
tron of the diagnosis

The posstbility cannot be 1gnored that in some of the cases with negative
findings m the right anterior oblique position the left atrium mght have been
visuahzed 1n the lateral positton with contrast medium 1n the oesophagus the
total percentage of cases with enlarged left atrium would thus have been still
higher

Summanzing 1t can however be ascertamned that the roentgen exammation
m the series dealt with here was contributory to the clinical diagnosis as an
enlarged left atrrum was demonstrated 1n 89 per cent of the cases or a straght
left contour of the heart (including bulging of the pulmonary artery) m 81 per
cent  or esther of these findings i 96 per cent of the cases

In the same senies the frequency of visible left atrium in the postero antertor
posttion alone was exammed and thrs sign was found m 40 patients (62 per
cent.) It 1s of interest to compare this finding with the frequency of demon
strated enlarged left atnium in the part of the series examined by teleroent



Rocntgenogram of I cart and lungs of 8 ycar old woman with isolated mutral stenos s

venified at autopsy At the top the night anterior obl que position with enlarged left

atrum making the characteristic 1mpress on 1 the ocsophageal contrast medium At

the bottom the bulging sccond left arch and the left atrum shming through the nght
frontal contour of the heart Distinctly mcreased hilar markings
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Rocntgeno ram of heart and lungs — At the top the straight left contour of the heart

The width of the heart 1s normal The picture below shows the sme patient 17 years

later the width of the heart 15 distinctly mereased and there 1 distinct bulging of

the left atrium on the left border of the heart Distinctly mereased hular markings

When last examined the patient was /1 years old and had a chmecally ssolated
mutral stenosis



L S
Roent enogram of heart and lungs — Heart much enlarged to the right with charac

teristre rounded contour Autopsy showed that the r ght contour of the heart was formed
by a much dilated left atrum The patient had isolated putral stenosis

e
EN
AR

Roentgeno,ram of heart and lungs ~ Wadth of heart mcreased w th bulging of sccond
left arch D stinctly increased hilar markings Autopsy showed ssolated mitral stenosis
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Roentgenogram of heart and Iungs Pattent with mitral stenosis combmed with aortic

valvular disease venified at autopsy There 15 a distinct inerease 1n the width of the

heart with enlarged and elongated left lower arch The left atnum can be scen
the upper nght contour
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genography 1n the postero antersor posttion only This part of the series com
prises 127 patients and a survey of these 15 shown in Table 15

TABLE 15
Roentgenologic Findings m 197 Patients exammed n Postero Antenior Position only
Nw t
€Cd v oul
4 N mb IRt m h ot bz g} U n 1ot
Pim oty
under 51 24 13 19 1
51-54 19 11 14 4
55-64 6> 47 56 4
65 and more 19 14 13 -
Total 197 85 109 I»
Per cent 100 67 8 10

Table 15 shows the cardio thoracic index mn relation to the finding of en
larged left atrium and absence of the wast of the heart (including bulging
of the pulmonary artery) and the frequency of uncharacteristic shape in the
series exammed by teleroentgenography 1n the postero anterior position only
It appears that a visible left atrum was found 1n 85 out of 127 patients (67
per cent) and that absence of the waist of the heart (including bulging of the
pulmonary artery) was ascertained 1n 102 patients (82 per cent) 12 patients
(10 per cent) showed nerther of these signs

It may be pointed out that the finding of an enlarged left atrium 1n 67 per
cent 15 1n good conformity with the above mentioned finding of 62 per cent
1n the posters antersar pesition alone mn the part of the senes alio examined
n the right anterior oblique position ‘The 82 per cent with absence of the
watst of the heart corresponds to 80 per cent 1 the sertes examned n the
right anterior oblique position

Tn the part of the seres exammed by teleroenigenography n the postero
anterior position alone the chinmical diagnosis could thus be verified by the
finding of an enlarged left atrum m 67 per cent of the cases by absence of
the waist of the heart (including bulging of the pulmonary artery) in 85 per
cent of the cases and by exther of these signs 1n 90 per cent  whereas this form
of roentgen examnation was non contributory 1 10 per cent of the cases

Orsthodagrams
The series d by orthod h 58 patients shown n
Table 16
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TABLE 16
Roentgenologic Findings in 58 Patients examuned by Orthodiagraphy
Now ot
Catith cc N mbe oo fh ¢ rhulg g U b ot
dex T ¢ m
pimatvy
under 51 18 1" 14 ]
51-54 " 9 12 0
55-61 20 ] 16 [
65 and more 6 5 6 0
Total 58 39 48 0
Per cent 100 67 84 0

It may be mentioned that the estunate of the orthodiagraphed series gives
m Table 16 13 based upon the wnter s study of the available orthodiagrams
This part of the series shows a frequency of defintely demonstrated enlarged
left atrium of 67 per cent a frequency of absence of the waist of the heart
(ncluding bulging of the pulmonary artery) of 84 per cent and a frequency
of etther of these signs of 100 per cent In this part of the series the roentgen
examnation could thus support the chnrcal diagnosis of mitral stenosis 1o
all cases

That the roentgen examination was thus contributory to the climcal diagno
s15 of nutral stenosis wn the great majonity of cases 1s 1 accord with the ex
peniences reported by Warburg (1932) Sosman (1940) and Nyl (1952)
Lpstern (1947) has mentioned 1n partrcular that definite roentgenologic changes
in the shape of the heart may be absent during the early stages of mtral
stenosis

Changes n the vascular markings of the lungs

In the absence of definite criteria 1t was attempted to assess the changes 10
the vascular markings of the lungs by a mere estimate of the amount of blood
and the density of the peripheral lung vessels In the present serres this estmate
was made on the basts of 189 telerocntgenograms which were usable for thi
purpose ‘The results are given m the survey below mention may first be
made of the hilar markings after which the peripheral vascular marhings of
the lungs will be dealt with

Of the total series of cases in which the hilar markings were estimated 59
(81 per cent) had normal hilar markings 55 (29 per cent) had doubtfully 1
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TABLE 1,
Huar Markings in Isolated Mutral Stenouis
D btf ly DF tl
Nom bt 1h1 it

£ m kg m kg
Total serses
number and © o 29 (31) 5 (9) 75 {40)
Number (9/a) with
right heart faiture 9(17) 10(19) 38 {64}
Number (%) without
nght heart fature 50 (37) 45(83) 4 {30)
Number (0 ) with
avricular fibrallat on 31(o7) 31 (30) 19 (43)
Number (/) wathout
aunicular f brillation 23 (37) o1 (08) 6 (35)
Class 11
Number (%) 144 15 (45) 10139
Class 11T
Number { /) 37(34) 37 (28) 13 (39)
Class Iy
Number (94} 5 (18) 3(18) 28 (64)

creased hilar markings and 75 patients (10 per cent) presented defimtely mn
creased hilar markings

Table 17 shows that the relation of the hilar markings to such essential
findings as nght heart falure and auricular fibnllaton was exammed the
relation between the classification according to the degree of physical achwity
and the hilar markings was also examined

‘With regard to the patients with night heart farlure 1t appears that 9 (17
per cent) had normal hilar markings 10 {19 per cent) had doubtfully m
creased hilar markings and 33 patients (b4 per cent ) had definitely increased
tular markings In the case of patients without right heart failure there were
50 (87 per cent ) with normal hilar markings 45 (33 per cent ) with doubtfully
increased hilar markings and 42 (30 per cent) with defintely mcreased hilar
markings As was to be expected 1t thus appears distinctly that right heart
failure 1s most frequently found in conjunction with defimtely increased hilar
markngs
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When the serics s diided into groups according to heart thythm st 2ppan
that the patients with auncular fibnlfation had normal hslar markingsm 3
cases {27 per cent) doubtfully inereased hilar markings m 3% cases (30 90
eent) and defintely inereased hular markings n 40 eases (43 per cent) b
the case of ssnus thythm 28 patients (37 per cent } had normal hifar markng
21 {28 per cent ) had doubtfully increased hifar markings and 26 {35 per cent}
had definstel eased hilar mard Avricutar [ibriflation 1s thos apparendly
assonated somewhat oftener wath definstely ncreased hlar markings than ¥
wnuy rhythm but the differences are not great

Finally the series has been divided m Table 17 according to the degree d
physucal acivity Awong the patients w Class I 14 {42 per cent } have showt
aormal ilar markings 15 (15 per cent ) doubtfully snereased hilar markings
and 4 patients {33 per cent ) have shown defimtely increased hilar markings
The patients in Class 11 thus seldom showed definstely increased hifar markingt
In Class Il 37 pauents (34 per cent} had normal hilar markings 32 (28 p¢
<ent ) had doubtfully increased hilar markings and 43 patients (38 per cent
presented definutely increased hiar markings thus a fauly even distnibutior
approaching that of the total senies In Class IV 8 patients (18 per cent
showed normal hfar markings 8 (18 per cent) doubtfully increased and 2
{64 per cent) definitely increased hilar markings The great majonty of pa
tienty in Class IV thus had defimstely mereased hilar markings

Summanzing 1t can be estabhshed that the hilar markings as judged w th
present sertes were defsmtely increased 1n a great number of the patsents whe
showed signs of more advanced heart disease when judged by other criterta
even though defimitely mereased hlar marungs were far from always asso~
ciated with such other entera

Vasculer markings of the peripheral lung frelds

Of the total series of 189 patients 83 had normal vascular markings of the
lungs (47 per cent) 42 (22 per cent) showed doubtfully mcreased vascular
markings and 59 {31 per cent) def) ly d vaseular k of the
lungs

The relation of the vascular markings of the lungs to right heart fatlure 3¢
given 1 Table 18 It shows that among patients with right heart fmlure there
were 16 {31 per cent) with normal vascular markngs of the lungs 10 (19 po
cent } with doubtfully mcreased and 26 {50 per cent ) with defimtely nereased
vascular markengs of the Jungs Among paticnts without right heart farlure
76 {53 per cent } had normal vascular markings of the lungs 32 (23 per cent)
doubtFully increased and 35 (34 per cent ) defumtely wnereased vasenlar ark
mgs of the lungs As was to be expected definttely mcreased vascular markings
of the perspheral lung fields are most frequent 1n cases with right heart falore

Of patients with auricular fibritlation 52 (46 per cent ) had normal vasoula?
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narkings of the lungs 24 (21 per cent) doubtfully increased and 37 (32 per
cent ) defimtely mncreased vascular markings of the lungs In the case of sinus
thythm 36 patients (44 per cent) had normal vascular markings of the lungs
18 (24 per cent) doubtfully increased and 22 (29 per cent) defimitely n
creased vascular markings of the lungs In estimating the vascular markings of
the peripheral lung fields there was thus no unquestionable difference between
patients with auricular fibnllation and such as showed smus rhythm

TABLE 18
Vaseular Markings of the Perspheral Lung Fields in Isolated Mitral Stenoss
D b lly D ¢
? - lx . a1 PR
mk e - kg
Total series
number and (%) 83 (47) 12(22) 39 (31)
Number (t/e) with
night heart failure 16 (31) 10(19) 26 (50)
Number { /o} without
right heart failure 72 (59) 32 (29) 33(24)
Number (%) with
auncutar f brillation 59 (46) 21 (o1) 87(32)
Number (¥s) without
auneular fibnllation 36 (44) 18 (24) o (29)
Class 11
Number (%s) 21 {64) 10 (30} 2{8
Class HI
Number (/o) 6 (50) 22 (20) 34 (30)
Class 1V
Number (%) 11 (25) 10 (23) 23 (52)

In Table I8 at the bottom the series has been divided according to degrees
of physical actity OF the patients 1 Class 11 21 (64 per cent ) had normal
vasculas marlings of the lungs 10 (80 per cent.) had doubtfully sncreased and
2 (6 per cent) def d vascular mark Thus the patients
Class 11 had almost always normal or doubtfull d vascular k




72

of the peripheral lung, fields and very seldom defimtely increased vasedlu
markings In Class 11 there were 56 paticnts (50 per cent ) with normal vasaly
markings 22 (20 per cent) with doubtfully increased and 34 (30 per cent)
with defimtely mncreased vascular markings of the lungs thus a fanly ea
distnbution In Class IV 11 patients (25 per cent ) had normal vascular mark
ings 10 (23 per cent ) had doubtfully increased and 23 (52 per cent ) defmtely
increased vascular markings In Class IV over half the patients thus had
defimtely increased vascular markings of the Jungs

This analysis thus showed that the vascular markings of the peripheral I,
fields as estimated 1n the present series were defimtcly increased n a gred
number of patients who had shown signs of more advanced heart disest
when judged by other ¢criteria But as n the case of the hilar markings the
correlation to such other criteria of advanced beart disease was far from
obligatory

Other pulmonary changes

Obliteration of the pleural smus was found in 11 patients including 8 1
whom 1t was assocrated with night heart failure and interpreted as hydrothoraz
and 3 patients 1n whom 1t was considered due to pulmonary infarction In
another 3 patients nfltrates were found 1 the lung fields and regarded 2
pulmonary infactton One patient had a diffuse characteristic haemosiderosis
This case will be dealt with later (see page 138)

EvrecTrRocARDIOGRAPHIC FINDINGS

Aurtcular fibrillation the most mmportant electrocardiographic finding
mutral stenosts has been previously mentioned The other electrocardiographic
findings will be dealt with 1n this sectron

One or more clectrocardiograms taken with the classic himb leads were
available 1n 269 cases of 1solated mitral stenosts and this material forms the
basis of the following exposition

Changes wn the P waves

As mentioned on page 42 the critersa for abnormal P waves were (1) P wave
wider than Q 13 second (2) Py taller than 20 mm or P taller than 25 mm
and (8) sphtting of the P wave as far as to the 1o electric level {or double
P wave)

According to these eritersa abnormal P waves were found mn a total of 31
out of 114 patients with sinus rhythm (30 per cent) The madence of abnormal
findings 1s shown n Table 19
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‘TABLE 19
P wave Changes m 114 Patients uith Sinus Rhythm

Normal P waves 80 patients
Abnormal P waves

P waves 2> 013 second 51
P waves abnormally tall 15
P waves abnormally spht 10
P waves abnormal according to one criterton o9
: P waves abnormal according to several cntersa 5

P waves measuring more than 013 second 1n width occurred 1n 14 cases
including 11 without abnormal height or abnormal sphtting and 1n 8 cases
combined with abnormal height (2 cases) or abnormal sphitting (2 cases)

P waves of definitely increased height occurred 1 15 cases mncluding 11
without simultaneous abnormal width or abnormal sphitting whereas 4 cases
also presented increase of width (2 cases) or abnormal sphitting (3 cases)

Abnormally split P waves accurred 1n 10 cases including 6 without symul

1 taneous mcrease tn width or height whereas 4 cases showed abnormal height
(8 cases) or abnormal width (2 cases)

According to the chosen criteria pathological P waves were thus found in the
writer s series m 34 out of 114 cases of isolated mntral stenosis with sinus
rhythm er in 30 per cent The P wave changes in these cases may be con
sidesed contributory to the clinical diagnosis since according to Larsen and

¢+ Skulason s investigations (1941} changes 1n the P waves of this nature will

t very seldom be found in normal individuals furthermore according to the
strict criterna used here 1t may be considered certam that only defimtely ab

+ normal P waves will be characterized as pathological

., The terature contams highly varving statements of the frequency of ab
normal P waves 1n mutral stenosis according to the strictness of the critena
used The mvestigations from Norway by Rasmussen and Nyhus (1948) can
best be compared with the present series These authors used the same critenia
and found abnormal P waves 1n 13 out of 48 cases of mutral stenosis (25 per
cent) including 7 cases with increased width of the P waves 3 with increased
hetght and 10 with abnormal sphtting the ¢ritena bemng combned in 7 cases

Prolongation of the P R wterval
In 4 patients out of 114 with sinus rhythm the duration of the P R nterval
was longer than 092 sccond In two patients aged 4/ and 49 there were



Phonocardiagram from patsent with molated mrtral stenogrs showing a distnct
drastohie presystolte murmur
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Etectrocardiogram (limb leads) from patient with isolatcd mutral stenoses Double Pt
screased 10 width Raght axis devaabion T waves normal

cliieal signs of rheumatic recurrence whereas the prolonged P R mtersal
could not be explained in the two other cases

Prolongation of the P R interval was thus a rare findmg 1n the presen!
series (scarcely 4 per cent) This 1s i accord with the incidence of pmlaﬂb"‘i
P R interval 1 4 out of 48 patients in Rasmussen and Nykuss series In 3
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nglish senes Trounce (1952) found prolongation of the P R interval in 4
ut of 75 patients with mutral stenosis

Fhe ventricular complex

In the descniption of the ventricular complex mention may first be made
f the QRS complex and then of the T waves

As already mentioned on page 42 the QRS axis was determined 1n every
yne patient by means of a diagram described by Wilson and Herrmann (1920)
and divided nto 30 degree mntervals

In the total series 11 patients (4 per cent) had a QRS axis between 120
and +150 degrees 68 patients (26 per cent ) had a QRS axis between +90 and
+120 degrees 1n 91 patients (33 per cent ) 1t was between +60 and +90 1n
58 {21 per cent ) between +30 and +60 1n 32 (12 per cent ) between 0 and +30
degrees whereas 9 patients (3 per cent ) showed 2 QRS axis between —30 and
0 degrees In the total series of mitral stenoses 79 patients {29 per cent ) thus
had 2 QRS axis to the night of +90 degrees 181 patients {67 per cent) had
a ORS axis between 0 and +90 degrees and 9 patrents (3 per cent ) had a QRS
axis to the left of O degrees

In 2 out of the last mentioned 9 patients the left axis deviation can be ex
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Electrocardiogram (bmb leads) from pat ent with isolated mitral stenosis
showing right ams deviation elevated P and negative Ty



Elcetrocardiogram from patient with isolated mtral stenosrs showmg
auricutar fibnllation QRS axis +30 ~ +60 degrees

plained by the presence of severe arterial hypertension causing both patsent
to die of cercbral hacmorrhage In both cases autopsy showed isolated mtr:
stenosts and severe cerebral haemorrhage In two other patients of this grou
the mitral stenosis was venfied at autopsy but complications explammg th
left axss deviation could not be d d here The 5 pahent
with left avis deviatron dred later these cases were not autopsied and non
had had cimical signs of complicating aortic disease or of artenal hyperten
swon Only one had a systohc apical murmur suggesting mtral mcompetence
In 6 patients with chinically pure mitral stenosis a left axis deviation was thy:
found which could not with certamty be explamed by comphcating diseases

The distribution of the present sertes with 29 per cent in the QRS range
to the night of +90 degrees 67 per cent 1 the range from 0 to +90 degrees
and 3 per cent to the left of O degrees corresponds to that given in Rasmussm
and Nyhuss series These authors had 28 per cent with rght axis deviabior
63 per cent with normal axis and 9 per cent with left axis deviation Carouw?
et al (1950) found 35 per cent with right atxis deviation among 206 mtrs!
stenoses and Nilin had 32 per cent with right axis deviation 1n 200 cases of
mtral stenosis
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QA4S axes and keart rhythm

TABLE ¢
QRS Axis sn Relatson 1o Seart Rhythm sn Isolated Mural Stenosis
s { >t 1 5 4% 0-¢
Stnus rhythm 33 (0804} 9 (69 %)} ° (2%}
Agrscular fibritfation 46 {36°(4) 102 (66 %) 7 (5%

The table shows that 29 per cent of the patents with squs rhythm had
nght ams deviation 69 per cent had a normal axs and 2 per rent had Teft
axns deviation Of the pateents with suncular fibrillation 30 per cent had
night anis deviation 66 per cent a normal axis and § per cent bad left axiy

~ deviation There was thus no differente mn the distribution of the QRS ranges

TR AN TR e R

%

1n stnus thythm and in avncutar Hibnitation

Changes i thr T waves

Estimating from the ¢ntena for T wave changes mentioned on page 13 it
was found that {28 out of 269 patients {48 per cent ) had normal T waves »6
{21 per cent ) had a negative T3 as the only anomaly 6 patients (2 per cent )
had negative T and T as the only T wave chaage 75 (28 per cent ) had an
150 electne Ty with or without other I' wave anomalies and 4 pabents () per
cent) had a negative Ty

TABLE 21
I Ware Changes m Pelation to QRS 1x
aRs QRs QRS
1 ght betw ¢ b twe
(B2 4% do 0 4

Normal T waves 8 a7 3
Ty negative a3 33 9
T and Tj negative 1 - )
T, 0 " 49 o
T, negative 9 a 4
Total 19 134 9

Table 2t shows that amang (¥ patents with right axs deviation normal T
waves were found 1 78 {35 per cent) 2 negative Ty was found 1n 23 {29 per
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cent) negative T and T were scen in 4 (5 per eent.) 150 electric Ty wasfort
1n 24 (30 per cent ) whereas a negative Ty was not seen m any of the cases
Among 181 patients with a normal QRS axis 9/ (5¢ per cent) had norm!
T waves 33 (I8 per cent ) had a negative Ty 2 (3 per cent ) had negative T
and Ty 49 (27 per cent) showed an 1so electric Ty with or without other T
wave changes whereas a negative T, was never seen
Of 9 patients with a QRS axis between 0 and —30 degrees 3 had normalT

waves (33 per cent) 2 (22 per cent) showed 1so electric T waves and 4 (#
per cent) a negative T
There was thus a relatively high incidence of

g Ty and negative T
and Ty among patients with right axis deviation as compared to patients wib
a normal QRS axis On the other hand the frequency of 150 electric T wib
or without other T wave changes was almost the same 1n the two ranges o
the axis A negative Ty was seen only in the case of left axis deviation

If this sertes 15 re arranged with a view to heart chythm and dsgitahs m
dicatron before the exammation the distribution 15 as follows -

TABLE 20
T Wave Chan,es n Relation to QRS Axis Heart Rhythm and Digitalis Medication.
QRS QRS QRS
+90- +150 9 te0 0 0
AF AF AF
SR SR SR
+dgT dg +dg | nodg +dg 0dg
Normal T waves 18 8 2 56 2 14 Ioe o
Ty negative 9 1 3 15 15 8 o 0 o
T 4 negative 2 2 0 6 9 0 o 0 o
T, 0 VO TR 79 1 o 2 o
T, negative o 0 0 o o o 2 0 2
Total 3 % 10 I8 1 % 3 4 2

SR = sinus rhythm
AF = auncular fibnllation

1t appears from Table 22 that among the 33 patients in the group with rght
axis deviation and sinus rhythm 18 (55 per cent) had normal T waves 9 P2
tients (27 per cent ) had a negative Ty 2 (6 per cent ) had negative T and Ts
and 4 (12 per cent) had an 150 electric T; Among 36 patients with night axs
deviation 1nd auncular fibnllation who had been treated with digitahis 8 (%
per cent) had normal T waves 11 (33 per cent) had a negative Ts 2 (69
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cent ) negative Ty and Ty and 15 (44 per cent) had an 150 electric Ty with
or without other T wave changes Among 10 patients with nght axis deviation
and aunicular fibnillabion who had not been treated with digitalis 2 (20 per
cent )} had normal T waves 3 (30 per cent ) had a negative Tg and 5 (50 per
cent ) an 150 electnic Ty
According to the classification used the number of abnormal T waves s thus
constderably higher in auricular fibrillation than 1 the case of sinus rhythm
The difference 1n the frequency of negative Ty and negative T and Ty 1s but
shght 83 per cent 1n all in the case of sinus rhythm as compared to 89 per cent
1 auncufar fibnllation with digitalis treatment and 80 per cent in auricular
fibrllation without digitahis treatment In the group with 150 electric Ty (with
or without other T wave changes) there 15 however a distinct difference as
there were only 12 per cent in the case of smus rhythm as compared to 44
per cent and 50 per cent n auncular fibrillatron with and without digitalis
treatment respectively
In the group with a ORS avis between +90 and 0 degrees 56 out of 78 pa
tients with sinus thythm had normal T waves (72 per cent) 15 patients (19
per cent ) had a negative T3 7 (9 per cent ) an 150 electric Ty Among 71 pa
trents with auricular fibrillation who had received digitalis 27 (82 per cent)
, had normal T waves 15 (21 per cent) had a negative Ty 2 (3 per cent ) nega
tive T and Ty and 27 (32 per cent) an 150 electric Ty Among 32 with aurs
cular fibrillation not treated with digitalis 14 {44 per cent) had normal T
waves 3 (9 per cent) a negatrve Ty and 15 (47 per cent ) an 150 electric T
. In this group the finding mentioned n the case of night axis devaatton recurs
' that an 1so electric Ty (with or without other T wave changes) 15 much more
" frequent mn aurtcular fibrillation than in smus thythm and that there are no
distinct differences between those of the patients wath auricular fibnllation
that have been treated with digitalis and those who have not
The group with left axis deviation cannot contribute fusther to this finding
The occurrence of a negative Ty and negative T and Ty was thus more
frequent mn the case of right axis deviation whereas the presence of an 1s0
electric Ty (with or without other T wave changes) has no defimte relation to
. the QRS axis but a distinet relation to aurscular fibrillation and wath regard
to the occurrence of an 150 electric Ty no unquestionable difference was found
between patients with auricular fibrillation who had been treated with digitahis
and such as had not been so treated

" The T wave changes m relation to the degree of physical activity appear

from Table 23 Among 37 patients with smus rhythm 1n Class 11 29 (78 per
cent ) had normal T waves 7 (19 per cent) had a negative Ts and 1 patient
an 150 electnic Ty (3 per cent) Of 20 patients with auncular fibnlation 1

| Class I1 12 (60 per cent) showed normal T waves 1 (5 per cent) a negatve
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TABLE 23
T Wave Changes n Relation to Degree of Physical Activity

aon [=3rRil} Cl v

SR AF SR AF SR AF

Normal T waves 9 12 L 1 3
Ty negative 7 1 1321 ¢ 0
T 4 negative [} 2 2 [
Ty 0 1 7 78 3 %
Ty negative 0 0 1 1 1 1
Total 37 2 65 93 12 &
With night axis 4 8 a1 0 8 18

{Digitalis treatment has not been considered 1n thys table)

SR = sinus rhythm
AF = aunicalar fibnllation

T; and 7 (85 per cent) an 150 electric T; Any treatment with digitalis h
not been considered 1n this connection

Of 65 patients with sinus rhythm m Class ITI 42 (65 per cent) had norm:
T waves 13 (20 per cent) a negative Ty 2 patients (3 per cent ) showed nega
tive T and Ty 7 (11 per cent ) an 150 electrictric Ty and 1 patient (2 per cent
had a negattive Ty Among 93 patients with auncular fibnllation 38 (41 pe
cent ) had normal T waves 21 (22 per cent ) had a negative Ty 2 (2 per cent]
had negative T and Ty 31 (33 per cent) an 150 electnc Ty and 1 patienl
{1 per cent) had a negative Ty

In Class IV 4 out of 12 patients with sinus rhythm (33 per cent ) had norosl
T waves 4 (33 per cent) a negative Tz 3 (25 per cent ) an 1so electric Ty and
1 (8 per cent) a negative T, Among 42 patients with anncular fibnllation 2,
Class IV 3 (7 per cent) showed normal T waves 10 (24 per cent} a negatn®
Ty 2 (5 per cent ) negative T and Ty 26 (62 per cent ) an 150 electrie Ty @8
1 patient (2 per cent ) had a negative Ty

Thus there was no distinct difference 1n the frequency of negative Ty and
negative T and Ts 1n the various groups There was however a distinct ¢
1n the madence of iso electric Ty from Class I1 to Class IV among patieatt
with sinus rhythm and from Class II to Class IV among thosc with auncals
fibrllation
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Bundle branch block

An mitial complex of a duration exceeding 0 12 second was found n 5 out
of 269 patients (2 per cent) In 4 patients all males at ages of 39 51 56 and
59 years 1t was in the form of right bundle branch block The last patient
a woman aged 73 showed a typical left bundle branch block In the seres
‘published by Rasmussen and Nyhus bundle branch block according to the
critersa used here was present 1n 6 out of 100 patients In the senies of Carouso
et al (1950) bundle branch block was found n 8 out of 206 patients (4 per
cent )

Low voltage

This was observed 1n 2 out of 269 patients {1 per cent) Both were women
¢ they were 51 and 62 years of age and both had auricular fibnllation and nght
heart failure

RESULTS OF FOLLOW UPp

This section gives a survey of the series of isolated mitral stenoses as 1t
appeared at the time of the follow up The period of observation varies from
5to 20 years averaging 120 years

The ongnal series comprised 271 patients 189 died (70 per cent) during

h!hc period of observation whereas 82 (80 per cent) were alive at the time of
the follow up In the following a survey of the dead will furst be given after
which mention may be made of the survivors as this exposition 1s to form the
basis of the more detailed analysis of the course of mutral stenosis given 1n
 the next chapters

|
o«
v

Age at death
. The youngest patient died at the age of 14 years the oldest at the age of 78
[ The distribution of the series according to age at death 1s shown in Fig 6
v which gives the number of deaths for either sex n decades 3 patients died
« before the 20th year 17 between the 20th and 20th years 37 between the
[ 30th and 39th years 52 between the 40th and 40th yeara 15 between the 50th
and 59th years 30 between the t0th and 60th years and 5 died between the
70th and 78 years

A total of 57 patients (30 per cent) died before the 40th year and 80 (42
per cent) 1n all after the 50th year

The age at the time of death averages for the whole series 470 years for
males only 461 years and for females only 473 years

Survey oF PATIENTs whO DIED DURING PERIOD 0F OBssrvAaTION

K dH  gOI 6
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Fig 6
Cases of 1solated mitral stenosts arranged according to age
at the time of death

The deaths comprised 132 females and 57 males and Iig 6 shows that t¥
female preponderance 1s highest in the age groups between 40 and 69 years

‘The average age at death 1n the present sertes 1s higher than i other chma
sertes of mrtral stenosis published m which the patients were followed through
out therr ives This appears from Table 24

In chinical scries of mitral stenosis followed throughout hife the average ag
at death has been stated to be from 33 years (DeGraff and Lingg) to 41
years (Willus 1927) and 42 7 years (Aastrup) a calculation from Grant s table
gives an average at death of 409 years 1n hus senes of enhisted men

When the average ages in clinical series followed throughout hife are to b
assessed both the age mcrdence and the seventy of the disease 1n the original
series and the length of the pertod of observation should be considered 2
mentioned previously on page 45 The reason why DeGraff and Lingg found
such low figures for the average nge 1t death 1s undoubtedly first of all that ther
onigmal series comprised many young and senously 11l patients and compard
tively few older patients Furthermore 1t seems probable that the average ag
at death would have been found to be higher 1 the case of a longer pesod
of observation Tor as already mentioned an analysis after a short perrod of
observation will always comprise the shortest courses of the disease and too fe¥
of the more prolonged ones The present sertes of cases differs from all the
above mentioned chmical series of mitral stenosis followed throughout hie ¥
having a higher average age and a longer period of observation The findin,
of a higher average age at death 1n the present series should therefore 10
doubtedly be viewed agamst this background

Compared with the utopsied series of 1solated stenoses the present sent
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TABLE 24
Age at Death tn Mtral St nosis n Glimcal Serses and n Autopsied Serses
an the Laterature Compared wth the Present Senies

Ne 1§ N A geag 7 '
dA fpt 1 ted 0y

Climcal series obserted
throughout e —

Cabot (1914) 116 - 9
DeGraff and Lingg (1934) 40> 33 10
Grant (1933) 100 10 -
Wilhws (19°7) 160 446 19
Aastrup (1937) 50 97 30
W niter s sertes 189 470 4

Autopsted series —

Isolated matral stenases

Cabot (1914) 200 - og
Rass {1948) 18 - 10

Mutral stenosis and
mutral aortic disease
Stone and Feil (1934) 100 Males 4 7 females 386 33
Graham et af {1951) 101 50 53 58

Rheumatic valvular disease
Friedberg and Tartakower
(1931) 33 53 57

with 42 per cent of deaths after the 50th year 1s at a higher age level than
that of Cabot The latter showed 28 per cent of deaths after the 50th year
whereas the present series corresponds to that published by Asss who had 40
per cent of deaths after the 50th year (Aess 1948) In the latter 90 per cent
of the cases had been chmically recogmzed In a senes of autopsied cases of
mutral stenosis and combined mutral and aortic disease Stone and Feid (1931)
found average ages of 42 7 years for males and 38 6 years in the casc of fe

males Ina similar series Graham et al (1950) found average ages of 50 years
for males and 53 years for females They found the same average ages m the
cases of 1solated mutral stenosis m the series and potnted aut that the high
average ages were undoubtedly duc to the presence in the series of many old
cases of mitral stenosis which had not been clinically recogmzed and had not
previously caused appreciable symp In Friedberg and Tartak 5 seres

6
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of autopsted cases from Vienna (1931) the average age at the time of daat
was 53 years This series which included all types of rheumatic valvular dis
case also contained many elderly patients with valvular disease which had et
been clinically recognized It would therefore be expected that such series
the two last mentioned representing 1 selection of the older part of outrd
stenoses would show an average age at death higher than that found m1
clinical senies for the latter will not often include the bentgn sy mptomlcs
cases of mitral stenosts with a long duration of hfe

Causes of death

A survey of the causes of death 1s given in Table 2o The classification ¢
the series according to causes of death has been made by the writer i €4¢7
case after a critical cvaluation of all available data It was rather often diff
cult to establish the actual cause of death since as mentioned especially b
Aastrup (1937} and by Juca and White {1914) there may be several con®
butory causes In doubtful cases a total estimate of the whole picture was cor
stdered to settle the question

Table 25 shows that the causes of death are given in four mamn group
(1) The man group heart falure mncluding congestive farlure 1 ¢ the con
plete heart failure acute pulmonary oedema sudden death and the gros

heart death  which comprises some less detailed cases died at home own
to the heart disease (2) the man group thrombo embolic complications cos
prising cerebral emboli other arterial emboh mn the systemic arrculation ar
pulmonary emboli the mawn group wmfections comprising active rheumatic i
fection sub: bacterial end: di sepsis and | and (4} the mas
group other causes of death comprising such causes as smade cancer tuberc
losis leukosis acadents and deaths following surgical operations

The series has been divided into three groups according to the nature of th
available information (1) 85 patients died in hospital and autopsied (2) 5
paticnts died in hospital not autopsied and (3) 54 patients who died 1n the
homes A total of 135 out of 189 patients (/1 per cent) thus died i hospital

‘Table 25 shows that 52 per cent of the autopsied cases died of heart failure
28 per cent of thrombo embolic complications 10 per cent of mfections and
10 per cent of other causes of death

Among 50 patients who died m hospital and were not autopsted 64 per cent.
died of heart failure 1§ per cent of thrombo embolic complicattons 9 per cent
of mfections and 6 per cent of other causes

Of 54 patients who died 1n their homes 70 per cent died of heart falur®
15 per cent of thrombo embolic complications 9 per cent of infecttons 3
5 per cent of other causes
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TABLE 25
Causes of Death 1 Isolated Mutral Stenasts
Danhptipd 1opey

ory oy |D4 thm T
Heart farlure A =02% =6/ 38=40% [16=061%,
1 Congestive failure 40 =49% =61y 05 =41% 99=5 ¥
2 Acute pulmonary oedema =0 4 2=4% 5=90%, =59y
3 Sudden death - - 1=2% 1=053%
4 Heart death - - 7=138% T=4%

Thrombo embolic complications 24 = 98 %o
1 Cerebral emboly

9 Other arternal embol
3 Pulmonary embols

§=154 41=020
4=T% 19=10 /s
1=2%, 8 =50/
3=5% 1=y

Infections

I Actve rheumat ¢ fever

2 Subacute bact endocarditss
3 Sepsis

4 Pneumonia

Ocher causes

=94 =90

Total 3 0 54 189

1t appears that there 1s quite a good conformity between the three senes
with regard to the distnibution on the mam groups of the causes of death
Only there 15 a somewhat hagher percentage of deaths of thrombo embolic com
plications and a correspondingly lower percentage of heart failures n the
autopsied series than m the other groups For practical reasons the series will
be dealt with as a whole 1n the following

In the total series 61 per cent died of heart failure 22 per cent of thrombo
embolic comphcations 9 per cent of infections and 8 per cent of other causes
As heart failure thrombo embolic 1 and the
here must all be considered as belonging to the classic picture of mutral stenosis
92 per cent of the whole series thus died as a consequence of the mitral steno
s1s and 1ts usual complications

Sumilarly Aastrup found that 44 out of 50 patients with mitral stenosis
followed throughout life died of card ular disorders or mf while
6 died of causes other than mtral stenosis and its complications In DeGraff
and Lingg's chmeal senes only 10 per cent died of non cardiovascular causes
and 1n Stone and Feil's and Graham et al s senies of autopsied mtral stenoses
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(including some with mtral qortic discase) 87 per cent and 93 per cent
respectively died of cardiovascular disorders and infections

Deaths of causes without relation to the mitral stenosis amounted to 15 {8 ¢
cent ) 1n the present series of cases 10 women and 5 men The causes of deatt
were 2 cases of smade 1 case of pulmonary tuberculosis 1 of fibroma of b
uterus with necrosis and sepsis 1 of myeloid leukosis 3 cases of cancer fof th
pancreas the breast and the pelvic bones) 1 case of collapse under chioroforn
anaesthesia 2 cases of werebral haemorrhage (venfied at autopsy) and od
aleus This group further includes 2 deaths following mutral valvulotomy Thra
patients of this group had had some degree of right heart farlure before the
died

Only 3 patients died of unquestionable rheumatic recurrence These were
women aged 14 22 and 26 in whom the rheumatic recurrence had bev
chmcally diagnosed and verified at autopsy 4 women who died under b
picture of septic mfection at ages of 31 34 36 and 59 years may possibly bn
had rheumatic recurrences though no defimte signs suggested recurrence Th
only 310 all out of 189 patients (2 per cent) possibly 7 1n all (4 per cent
presented the picture of a fatal clinical theumatic recurrence 1n the preset
sertes

This analysis was based upon clintcal findmngs The question how often a
active rheumatic nfection has been contributory to or has directly caust
death n the present series cannot be 1 defmutely Histological ex:

mination of the myocardium with a view to rheumatic stigmata has not bec
made 1n the series of autopsted cases the frequency of histologically demor
strable rheumatic myocarditis m the series 1s thus unknown

Apart from cases with defimte rheumatic recurrence and such as showe
subacute bacterial endocarditis macroscopical verrucose endocarditts was pre:
ent 1n 12 out of 79 autopsied cases If the verrucose endocarditis 1s considere
indicative of rheumatec activity a total of 15 out of 82 autopsied patients tht
died with signs of active rheumatic affection (I3 per cent} However th
Justiftcation of interpreting the verrucose endocarditis as a sign of active rhew
matic infection 1n the heart 1s disputed to some degree Tor it has been show!
by Gross and Friedberg (1936) and by Allen and Srrofa (1914) among others
that unspeaific thrombo endocarditis without simultaneous histological signs ol
rtheumattc activity n the heart may not mfrequently be found also 1 cases of
chromic valvular disease None of these 12 cases with verrucose endocarditié
can be recognized from the clinical findings as active rheumatic anfections
they must thus be considered doubtful in this respect

As already mentioned (see pages 8 and 9) the hustological examination of
the myocardium 1n rheumatic valvular disease will reveal signs of rheumab
activity 1n 2 much greater number of cases than would be expected when the
climscal signs hereof are considered It has been previously emphasized thit
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the sigmifrcance of the frequent finding of Aschoff nodules i the myocardium
has not yet been fully clucsdated the extent to which an active theumatic
1nfection n the heart contributes ta the ultimate heart failure and death 1s
thus rather doubtful
Accordimgly 1n series of autepsied cases of rheumatic heart disease the
adence of histologrcal signs of rheumatic activity 1s highest n the younger
age groups In a scries of 14$ autopsied cases of rheumatic heart disease Lows
and Lewne (1933) thus found 34 cases with signs of rheumatic activity (23 per
cent ) with an average age of 30 6 years as compared to 37 2 years in the whole
sertes In Coombs s series of autopsied cases (1924) the incidence of rheumatic
activity during the first four decades was 88 per cent 76 per cent 43 per cent
and 33 per cent respectively whereas only 24 per cent of those who died after
the 40th year frad signs of rheumatic activity In a series published by Roth
schild  Rugel and Gross there were macroscopical or microscopical signs of
rheumatic activity 1n 106 out of 161 autopsied cases of rheumatic heart disease
' During the first decade in 100 per cent. of 22 1n the second decade 1n 95 per
cent of 44 1n the third 1n 78 per cent of 16 m the fourth 1 70 per cent of
30 1n the fifth 1n 33 per cent of 21 n the sixth in 13 per cent of 15 1n the
' seventh 1n 12 per cent of 9 and 1n the eighth decade 1n 0 per cent. of 4 Heart
farlure was present in 103 out of the 106 cases with signs of rheumatic activity
and Aschoff nodules were found m 95 The authors conclude that the presence
b of heart failure m cases with valvular disease duning the first five decades
* can be attributed to active nfection of the myocardium 1n the great majonty
t of cases rather than to any mechanical defect Further they conclude that
heart falure during the later decades 1s 11 duced by additional

causes such as arterial hypertension or pulmenary hypertenston sclerosis of

the coronary vessels or myocardial degeneration Finally 1t may be mentioned
: that n 100 autopsied cases of rheumatic heart disease at ages over 20 years
+ Juca and Wihite (1944) found histological rheumatic activaty 1 31 per cent of
+ 16 cases 1n the third decade in 26 per cent of 27 m the fourth decade 1n 25
. per cent of 15 n the fifth 1n 1/ per cent of 23 n the sixth 1n 8 per cent of

13 1n the seventh and in 1 out of & cases m the eighth decade

The finding of 2 (possibly 4) per cent of deaths with clinical signs of rheu

matic recurrence tn the writer s sertes 18 1n accord with the findings by Graham

et al of 1 per cent of deaths with climcal rheumatic recurrence mn 100 autop

sied cases of mutral stenosis (including some with mitral aortic disease)

Subacute bacterial endocarditis was the cause of death in 4 patients {2 per
cent) 2females aged 25 and 26 and 2 males aged 38 and 49 Among the four
cases of sepsis previously mentioned there may possibly have been some with
subacute bacterial endocarditis but even though these were included the 1n
aidence of this complication would not exceed 4 per cent n the present series
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Aastrup found 1 death of probable subacute bacterial endocarditis in
deaths of mitral stenosis (2 per cent) and Grant mentioned 14 deaths of s
complication i 100 deaths of mitral stenosis In series of autopsied cases of
mitral stenosis and of combined mutral aortic disease Stone and Fed foundas
wncidence of subacute bactersal endocarditis of 8 per cent and Graham et é.
found 11 per cent It was ) 1 m both publ, that subacute bx
ter1al endocarditis 1s more frequent n the case of aortic valvular disease thane
wsolated mitral stenosis Accordingly the incidence of subacute endocarditis
higher in most series of rheumatic valvular disease i general Laws gnd Leen
found this comphcation n 43 out of 148 deaths (29 per cent) Dawms and Tes
(1935) 1 47 out of 229 (17 4 per cent) Grant i 106 out of 305 (31 per cent]
whereas DeGraff and Lingg found only 56 per cent who died of suba?
bacterial endocarditis vmong 614 deaths of rheumatic heart disease

Death owng to congestive fadure occurred m 98 cases (52 per cent) Th
corresponds to Aastrup 5 56 per cent and Grants 57 per cent among patient
with isolated mitral stenosts who dicd Among patients with rheumatic heat
dusease DeGraff and Lingg found 45 per cent who died of congestive fulure

Acute pulmonary oedema was the cause of death 1n 9 patients (5 per cent)
this group will be dealt with in greater detail in the section on pulmonar)
oedema

Sudden death occursed 1in 1 case (1 per cent ) and according to the literature
15 a rare phenomenon 1n mitral stenosis In Grant s series 3 out of 100 patient
with mitral stenosis died suddenly whereas sudden death m this type of val
vular disease was not seen it Aasirup s series

When the 7 cases classified as heert death  owing to insufficient informa
tion about the Iast phase of the disease are cluded 116 patients yn all (6]
per cent) died of heart falure

Thrombo embolic complications were the cause of death m 4! cases (22 per
cent) 19 of these patients died of cerebral embolr (10 per cent) 9 died of
other arterral emboli 1n the systemic airculatron (5 per cent) and 14 died of
pulmonary emboli (7 per cent) These complications will be mentioned &
greater detail 1n the sectrons on emboli m the systemic and the pulmonatf
arculation

Preumonia was the cause of death m 6 cases (3 per cent}
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Causes of death and age at death

TABLE "6
Causes of Death mn Relation to Age in Isolated Mitral Stenosis

Ca faw wis| o :Ha| ).u‘ s0-59 | 6069 l 70-79 y Tul
Congestive failure 1 7 L 9% 29 17 3 99
Acute pulmonary oedema 1 LI ° - - 9
Sudden death - - 1 - -~ - - 1
Heart death - 1 - 1 3 2 - 7
Cerebral emboli - 2 6 2 5 1 19
Other artenal emboli - - 1 3 ] ° 1 8
Pulmonary embols - 4 6 1 2 - 1
Active theumatic fever 1 2 - -~ - - 3
Subacute bact endocardihis — i 1 1 - - - 4
Sepsis - - 3 - 1 - - 4
Pneumonia - k4 1 1 - 6
Other causes of death - 3 4 2 - 15
Total 3 17 3 52 45 30 5 189

Table %6 shows the relation of the causes of death to the age at death It
. appears that active rheumatic fever affects the quite young and that subacute
g bactenal endocarditis affects the young patients whereas the cases of pnenmo
, ma i the present series are farly evenly distrbuted on the various age
groups Acute pulmonary oedema as cause of death chiefly occurred m the
young patients whereas congestive fatlure comprised all age groups though
the incidence 1s somewhat higher 1n the older age groups Artenal and pul
monary emboli were causes of death chiefly 1 middle aged and elderly pa
tents Finally the group Other causes of death chiefly involved the middle
age groups
These findings are m accord with Aastraps and with Laws and Leties
expenences

¢ Autopsy findings
. Autopsy was performed 1n 85 cases of the present scries only cases autop
sied by experienced pathologists have been ncluded
The distribution of the series according to age and special findings 15 given
1 Table 27
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TABLE 27
85 Autopsied Cases of Mitral Stenosis Arranged According to Age and Spead
Complications {Degree of Stenons Calcafication of Mitral Valve other Vatwola
Changes Adherent Pericardium and Coronary Sclerosis)

Ta Wi | oo o s s o | so-s0 | goer | 7019y T
1 6 |17 |5 |22 | 1 §

Severe stenosis 1 3 16 2 15 6 - &
Slighter stenosis - 3 3 4 5 3 *
Calafication of
mitral valves B A 1 K
Aortic valvular discase - - - . - - -
Sequelac of aorta endo
carditis - 1 o 1 1 1 1 13
Tricuspid valve stenoss - 2 - i - 2 - 5
Adherent pericardium ~ i - ° 1 o - [
Acute pericarditis 1 1 - - 2 - - 4
Atheromatosis of coronary
arteries - - 3 8 5 5 1 kA
Artertosclerosis of coro
nary artenes - - s 8 1 2 u

The avaiable descriptions of the mutral ostium generally only mentios
whether a stenosis was present In many cases therefore the degree of am
mutral incompetence mn the presence of stenosis was not stated

Isolated matral incompetince

In a follow up of all cases classified as rheumatic valvular disease only one
case of 1solated mitral incompetence venified at autopsy was found It was that
of a woman who had not been suffering from any known rheumatic mfection
after 4 years cardiac complamts she died m complete conpestive fatlure at the
age of 56

The wniter s series of autopsied cases collected on the basis of the clnzedl
diagnosis of rheumatic valvular discase thus contams only 1 case of mutral
incompetence and 85 cases of mitral stenosis

Other series of d cases lly show a hat higher medent®
of pure mitral incompetence Aastrup s senies had 4 cases of mitral mcompe
tence 1 27 cases of 1solated mitral disease (15 per cent) Henschen (1980
found 24 cases of mutral sncompetence 1 128 of mitral disease (19 per cent
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Aars (1943) had 28 cases in 346 of mitral disease (20 per cent) and Cabot had
7 cases of mitral scompetence in 114 of muteal disease (6 per cent) Chapelle
et al (1931) mentoned 5 cases of muteal incompetence among 103 of matral
dasease including a number of patients wath other comphcating valvular
desease

1t has been mowntauned by Cebot Maekenzie Lewss and others that pure
mitral ncompetence is seidom the actual cause of death When patients with pure
nutral die s g y from compl Thos view 1s con
frrmed by th: sestes published by Cnl;at and by Aastrup as all diagnosed cases
of mitral mcompetence had complications which were accepted as cause of
death In Hertschen ¢ series muteal incompetence was the actual cause of death
i only 2 out of 24 cases and both werc elderly patients In contrast with this
view it was asserted by Dana and Reidy (1936) that the purc mtrat meompe
tence 1s pot mfrequently the actual cause of death The authars themselves
found 6 patients with pure mitral incompetence without complications who
dred before the age of 50 m a series of 150 cases of metral disease miludng
74 wath mitral stenosis Srtmlar viewpomnts were mamtamed by Mowmtt and
Gerstl (1953) who menttoned 4 patients with pure mutral meompetence who
dred m congestive failure at ages between 42 and 56 years AN thungs con
stdered st must be concluded that the bicrature contams no publicationy which
can convincingly shake the view that pure mutral sncompetence 15 seldom the

actual cause of death i patients under 30 years of age
'

Degree of the matral stenass
With regard to the degree of the mutral stenosis the present series has been
# dyvided according to the available descrsptions anto severe and shight stenoses
# ANl cases in which the ostium was narrower than or passable only with dif
ficulty by one finger were classified as severe steneses whereas afl cases in
which the ostsm coutd be eauly passed by one finger but only with difficalty
by two were classified as shght stenoses This classification shovld of course
be considered with some reservation as the sertes was not examined especially
with a view to this However the general distrbution of the series according
to age and the degree of stenosts given 1 Table 27 shaws that there 15 an m
creasing frequency of shght stenosts with advancing age at death so that mast
pattents with slight stenosss Jive longer than those with severe stenosts thes
was also to be expected In contrast with these findings Chapelle et ol and
Grohmn et ol found no distimet relation between the degree of the stenous
and the age at death

Calafications n the mutral valves have been descnibed sn 27 patients (32 per
cent) 4 were between 30 and 39 years 11 between 40 and 49 7 between 50
and 59 4 between 60 and 69 and | patient was 8 years It may be mentioned
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that the average survival time after the furst rheumatic nfection was 36 yev
{varysng from 10 to 50 years} and that the average survival tme after £
onset of the heart symptoms was 15 years (varymng from I to $1 years)
Affection of the aort vralves 13 m advance excluded from the senes b
sequelae of previcus endocarditis on the aortic valves were noticed in 33 o

Tricuspud velve nffection ~ Fricuspid stenosis was found an 5 pabents
women at ages of 23 26 46 63 and 66 years The average age was $48ya
thus not differsng much from the average age of 470 i the total series 1
madence of tricusprd valvular affection i mitral stenosts without sostic v
vular disease 1n the present series (b per cent ) a5 i fawrly good ronformaty wh
the statements m stmslar series m the htervure Aastruf found 2 cases ¥ &
tricusprd valvular discase in 23 of mutral stenosis (9 per cent} Stone end Fd
had § cases in 59 of mural stenous (9 per cent) and Grahum et ol had 4@
54 (7 per cent) The incrdence of tricuspad valvalar affection in mutral steno?
without aortic valvular disease may thus be expected to be from 6 to 3¢
cent Tricuspid sncompetence owing ta endacarditis has not been descbd
with certainty in the present series but in 2 cases the description of the autops
ventifated the duagnosis of fy { tncuspid 1n

idherent percarduom was found an 6 out of 83 patients (7 per cent) T
mardence s somewhat lower than that given tn Awstrup s series (30 per cent
but rather correspouds ta the findings in the series of Stone and Fedd (10 p¢
cent) and Graham ct el (11 per cent)

The werght of the heart was givenn 61 cases In 10 st was between 300 as
399 gm 1 37 between 400 and 499 gm 1 20 between 500 and 599 gm
between 600 and 699 gm 1n 2 between 700 and (99 gm and 1 3 cases it w
between 800 and 839 gm

Changes m the coronary arteries — Atheromatoss of the coronary arten
was found m 22 patients 19 of whom were aver §0 years Arteroscleross ¢
the coranary arteries was ascertawed 11 panents all over 40 years In 1 d
thesc cases a woman aged 4/ autopsy revealed a fresh antersor wall mfarction

Changes m the corenary arteries thus sccursed 1 33 patients m all {39 p#
cent} and m 30 out of 61 patients over 40 years (49 per cent ) Artenioscleros!
alone was found 1n 11 out of 61 patients over 40 years {18 per cent}

These madences of pathologie anatomscal signs of coronary affection are®
accord with Chasnoff and Silvcr s experiences (1951) In 66 cases of rhewmate
heart disease oves 40 years of age these authors found atherosclesoss of the
coronary vessels tn 40 per cent and considerable constriction of these 1n o
per cent Wartman and Hellerstemn (1948) found coronasy sclerosts ot throm
bosts in 16 out of 19 autopsicd cases of rheumatie heart disease over 45 yeir |

|
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(30 per cent) this inaidence corresponded to that of coronary sclerosis in the
whole of their autopsied series over 45 years (25 per cent) Other authors
find that corenary sclerosts 1s somewhat rarer in rheumatic heart disease
Gardner and W hite (1949) thus found pathologic anatomical coronary dis
ease 1n only 32 out of 436 autopsied cases of rheumatic heart disease (7 per
cent ) In Aastrup s senes slight atheromatous changes in the coronary arteries
were mentioned 1n 5 out of 23 cases of 1solated mitral stenoss (22 per cent )
whereas severe coronary sclerotic changes were not observed

Angina pectoris was present in 5 cases in all in the wniter s series of autopsied
cases Changes in the coronary arteries were found i 3 atheromatosts in 1
and artersosclerotic changes 1n 2 Tn the last two patients the coronary arteries
were normal

These findings are 1n accord with Chasnoff and Silvers senies m which
only 10 out of ?0 cases with angina pectoris showed coronary sclerotic changes

Angina pectons 1n mitral stenosis without coronary sclerosis demonstrable
post mortem has also been described by other authors The Iiterature on this
subject has been reviewed by Blackford (1910) who reported 2 cases of this
nature himself

The pathogenesis of this pamn 1s supposed to be that the systemic output 1n
severe mitral stenosis cannot fulfil the requirements of the coronary cireula
[tion on exertion 1n some cases possibly because the enlarged left atrium com
presses or kinks a coronary artery

Renal changes were found 1n 39 patients 1n all (46 per cent) Nephrolithiasis
‘was present 1n 3 patients hydronephrosis m 1 semle atrophy m 1 nephro
(sclerosis m 4 ncluding 1 with cicatrices after kidney farction acute pyelo
nephritis 1n 1 who also presented cicatrices after kidney snfarctions
Signs of kidney infarctions were found m 89 patients n all m 29 as the
only change 5 paticats had fresh or healed infarctions and 24 cicatrices only
after healed mfarctions No relation could be found between the artersal blood
" pressure level and the presence of old standing kidney infarctions The in
adence of these and of other kidney disorders 15 m accord with the findings
: n Aastrup s series

|

3

' Survey or THE Patients Surviving at THE TiMe oF ForLow ur

4

' Eighty two out of the 271 patients wath mitral stenosis (30 per cent) were
; alwve at the time of the follow up The period of observation for this group

varied from 3 to 20 years averaging 97 years



Age and Sex mcidence
The grovp of survivors comprised 62 females and 20 females theacen
ctdence s shown m Table 28

TABLE 78
Age and Sex modente of Surviing Patrents with Mural Stenons
LR S5-39 ‘ 19-47 -9 t a-63 } 0y T
Mates H 1 3 c 2 0 M
Females f 2 30 £ 5 1 ®
Total 3 6 £ % 30 [ f

Thus sertes 15 dustributed with 3 patients m the age group 20-29 years 82
the age group 30~39 36 1n the group 40-38 26 wn the group 50-39 10w %
group 6069 years and | over J0 years 37 out of 82 patients 1n al} were O
50 years (45 per cent)

The average age for the whole series of survivors 1s 49 1 years {{emales 5'
and males 46 7 years)

The average age of survivors {40 1 years) was thus higher than that of &
dead (47 6 years) mn the writer s series

Chmeal state at the follow up

Of the 82 survavors (2 were followed up in Medical Depariment B the Un
versity Hospital Copenhagen 6 were exarmned mn thesr homes and in 4 cast
iformation about the condition at the time of the follow up was availab!
only by letter Mention may first be made of the fast group

1 Patients reporting thewr canditron at the une of the follow up
by letter only
(1) Case 80 ~ A waman aged 36 at the first exammnation had had rheumatic fevt
when she was ©5 and 81 and heart symptoms from the 84th year She had sinus rhylt®
The cardio thoracre mdex was 56 and there were no signs of night heart fadure
had been considered belonging to Class 11T 18 years later she stated that her copd®®
had remamed vnchangsd

(2) Case 167 ~ A man aged 28 at the Sirst exammation had had rhewmate f¢
when he was 14 3 and 27 and heart sympioms from the I4th year He bad s
shytbm The cardio thoratic mdex was 49 and there were no signs of nght hu?
fadure He had been placed sn Class 11 10 years later he stated that hus condition 5
remained unchanged and that he was working as 2 gardener m Sweden
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(3) Case 178 — A man aged 19 at the fust cxammation had had rhenmatic fever
when he was 11 18 and 19 years and heart symptoms from the 17th year He had
snus rhythm The cardio thoracic index was 42 and there was no right heart failure
He had been placed 1n Class Il Examination 1n another hospttal 9 years later described
the state of the heart as unchanged

(4) Case 181 — A man aged 55 at the fust exammation had had no theumatic 1
fections He had said that he had heart symptoms from the age of 53 He had sinus
rhythm at the first exammnation The cardio thoracic index was 50 and there was no
r ght beart falare He had been placed n Class 11 Exammation 1n another hospital
"9 years later revealed aunicular fibnitlation and right heart failure s physical activity
had been much reduced

In ths part of the series 1 out of 4 cases thus definitely suggested progres
sion of the mitral stenosis

"I Senes of cases followed up
Twelve out of the 78 patients followed up by the wniter presented defimite
¢ signs of comphicating aortic valvular disease which had not been ascertained at
the first exammation 66 patients showed signs of mitral stenosis only The
" cases followed up are dealt with as a whole 1n the following only the most
important findings at the follow up being mentioned espeaially with a view
¢ to an assessment of the progression of the mitral stenosis Special complications
during the course of the disease will be mentroned 1n the separate sections i
* the following

Heart thythm
Sinus rhythm was found at the follow up 1n 24 patients (31 per cent) auri
Vcular fibrillation m 54 (69 per cent} Table 29 shows that the madence of
s auncular fibnllation 1s distinctly wncreasing with advancing age
b

TABLE 29
Heart Rhythm in Relation to Age in Sertes of Cases Followed up
l 20-79 30-39 4043 50-59 6069 -9y n Ttl
* Smus rhythm 1 ] 13 € i 0 o4
" Auncular fibnllation 1 9 o3 19 8 1 54
%y vath auricular
fibrillation 50 40 64 w80 100 69

Thirty six patients had auncular fibrillation at the first examination Among
42 patients with sinus rhythm at the first lar fibrll

I




96

developed tn 18 {or 3 per cent of patients with sinus shythm) dusog ¥
persod of observation

Right heart falure

Right heart fatlure was ascertamed at the follow up 1 32 out of 78 patient
{42 per cent)

At the first exammmation nght heart fadure was found m 8 patients @
the syndrome was ascertamed agan mn 8 but had disappeared 1 1 of thex
patients

Rught heart {aslure developed in the course of the peniod of phservation 8
24 out of 63 patients {35 per cent) who had no such signs at the first ex8
mmation

Heart s1ze
Roentgenography was perfarmed 1o 71 cases at the follow up The dustibe
tran of the serics according to cardio tharacic mdices 1s shown i Table 3

TABLE 320
Cardio thoracie Indices n the Sevies Followed up
be

¥ dex :pﬂ: nt id rpﬂib'. tnd ?‘p,(lu(
46 1 58 2 68 1
48 1 59 k] 73 1
49 1 60 2 2 1
51 4 61 3 73 1
57 E] 5> 1 % 2
53 3 63 3 9 1
54 9 64 4 81 1
55 4 85 3 86 i
56 5 66 3 87 1
57 % 67 2

In 8 patients the cardio thoracic mdex was under 50 1a 37 between 51 and
29 1n 22 between 60 and 69 and 1n 8 patients 1t was higher than 70

A nse 1n the numesical value of the cardio tharacic ndex of 10 per cent o
siore was ascertained i 40 out of 71 patients (56 per cent) whereas the di
ferences m the index value were less than 10 per cent mn 31 cases {44 per cent}

Physeal actwity
Table 31 shaws that 16 patients belonged to Class 11 at the follow up

{lass 11t and 18 to Class IV
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TABLE 31
Degree of Physical Actruity mn Relation to Age at the Time of Follow up

l %99 \ so-80 | 4049 | 5050 60-69 -9y Tt
Slass 11 [ 2 7 & 1 o 16
Slass HI 1 2 0 14 6 1 44
Class IV 1 1 9 5 2 [ 18
Total 2 5 36 % 9 1 78

Among these 78 cases the classification was unchanged 1n 44 (56 per cent )
16 belonging to Class IT and 28 to Class III

In 34 cases the patients were classified m a poorer class than at the first
exammation (44 per cent ) 19 patients onginally belonged to Class IT 16 were
placed i Class LI at the follow up and 3 were transferred to Class IV 15
patients origmally belonging to Class III were placed in Class IV at the
follow up

Total estimate of all cases followed up
Judging by the separate findings mentioned above — auriculir fibrillation
nght heart failure heart size and degree of physical activity ~ a considerable
number of cases showed distinct signs of progression of the heart disease Not
considering the heart size as this was assessed only 1n some of the cases fol
lowed up a total survey of the number of patients showing signs of progression
of the heart disease at the follow up may be given here The progression s
thus judged by the occurrence of auricular fibrillation the presence of right
heart fallure or by distinct deterioration of the physical activity
Among patients who at the first examnation were 1n Class [T and had sinus
shythm (and no signs of right heart failure} 1 ¢ the mildest case of the on
gwal series the condition according to the criteria mentioned had remamed
. unchanged at the follow up in 10 out of 27 patients (37 per rent) and had
aggravated 1n 17 (63 per cent) In 5 out of these 17 patients {19 per cent ) the
physical actvity had deteniorated 6 (22 per cent) had developed auricular
fibnillation (in 2 with simultaneous deterroration of the physical activity) and
.6 (22 per cent) had developed night heart faslure aunicular fibnillation and
deterioration of the physical activity The average period of observation of
| this group was 134 years
Among patients who at the furst exammation belonged to Class III and had
sinus thythm {without signs of right heart failure) the condition at the follow
up was unchanged 1 5 out of 14 (36 per cent) and had aggravated 1n 9 (64

K dH g0l 1
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per cent) 3 of the latter had developed nght heart faslure but still had s
rhythm 3 had developed aunicular fibrillation without right heart farlore st
3 showed auncular fibnllation nght heart failure and a distinct detenorts
of the physical activity ‘The period of observation of this group averaged §f
years

Among 37 patients who had aurscular fibnllation or night heart fafure €
both at the first examimation the {indings were as follows ~

In 10 patients with auncular fibnilation and no signs of right heatt fater
belonging to Class IT the condition had remained unchanged m 2 (20 per can!
and had aggravated in 8 (80 per cent) In 5 patents detenioration of b
physical activity was the only sign of aggravation in 3 night heart failure b
developed simultaneously with a reduction of the physical activity The aversf
period of observation of this group was 80 years

Among 18 patients with auricular fibrillation and no signs of nght e
failure belonging to Class 111 the condition had remamed unchanged !
(50 per cent} and had aggravated m 9 (50 per cent) with dcvelopmtﬂl'{
right heart fallure and deterioration of the physical activity The penod ¢
observation of this group averaged 81 vears

In a group of 9 patients with right heart failure all belonging to Class¥
(8 wath auricular fibnllation as well} the condition had wmproved m 1 &
with abatement of right heart faslure remained unchanged 1n 3 cases and 3
aggravated in 5 with reduction of physical activity The period of observalit
of this group averaged 70 years

Summing up 1t can be said that the follow up of the surviving patients {1
the criteria mentioned showed that the heart disease had aggravated dun
the period of observation in quite a considerable number of cases In the be
group (patients 1n Class 11 wath sinus thythm and without signs of nght hes
farlure) the condition had remamed unchanged 1n only 37 per cent whestt
1t had aggravated i 63 per cent In the other groups the condition had gradi
ally aggravated correspondingly

The fact that 4 patients were not followed up cannot alter this conclusion

RHEUMATIC INFECTION AND THE COURSE Of
MITRAL STHNOSIS

Incidence of rheumatic nfection

In the writer s serses of cases of climically 1solated mutral stenosis wfor™
tion about 1 i was available 1n 159 out of 271 patients 3¢/
per cent ) 8b out of 70 patients observed after the 50th year of 1ufe had hs
rheumatic 1nfection (52 per cent )
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: The infection was 1 the form of acute rheumatic fever in 132 cases acute
rtheumatic fever and chorea minor mn 10 scarlatinal rheumatoid arthritis in 8
and chorea minor without rheumatord arthntis in 14 cases

The incidence of rheumatic infection 1n the present series of mutral stenosis
“3 1 accord with the experiences reported 1n the iterature In climcal senies
{ mutral stenoss the inaidence of a past mstory of rheumatic infection 1s thus
n Denmark 69 per cent (Aastrup 1937) 1n Norway 49 per cent (Jervell and
Srytting 1938) n Sueden 55 per cent (Nylin 1952) mn the U S A 53 per
ent (Levine and Fulton 1928) In a clinical series of rheumatic heart disease
eGraff and Lingg (19352) had no information about rheumatic infection n
ibout 30 per cent of the cases and st 1s accurd with the expenences men
toned that Warburg (1931) stated that nf about

vas lacking 1n from 25 to 50 per cent of cases with rheumatic valvular dis
ase

In autopsied series of mutral stenosis the following incdence of rheumatic
afection 15 given Cabot (1914) 62 per cent and Stone and Feil (1934) 64 per
‘ent In autopsied series of rheumatic valvular disease Laws and Levine (1933)
‘ound 66 per cent with rheumatic nfection Davis and Wesss (1935) had 77
ser cent whereas Friedberg and Tartakower (1931) found 16 per cent m ther
ieries of hospitalized cases but only 20 per cent in their series of much older
:ases from the nursing home

Age at first theumatic infection

The age at the first rtheumatic attack 1s known i 157 cases The carliest
attack st on at the age of 4 years the latest at the age of 45 The age and
sex ncidence at the first theumatic attack 1s shown in Fig 7 It appears that
the first infection 15 most frequent in the age group 10-14 years then follow
the age groups 0-9 years and 15-19 years whereas there are comparatively
few cases at ages over 20

o 0 02 g 0
3 [ B

i” M0 chorea minor]zy
S 2 20
& k! .
N . oo e ”

09t 11 yeors

Fig 7
Age at first rheumatic wfect on1n 1 7 cases of 1solated mitral stenous
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The average age at the furst theumatic infectson was 15 4 years for the wholt
group 160 years for all with acute rheumatoid arthritis and 83 years forthe
group with chorea mmor only

Correspondingly Coombs {1924) found an average age of 14 years for
mitral diseasc at the first rheumatic mfection For theamatic valvular due
Aastrup gave the average age of 17 years at the furst wmfection i all paties
17 years in the case of acute rheumatord arthritis and 11 years in chorts
minor DeGraff and Lingg also found an average age of 17 years in theowsit
heart disease

The relative age mneidence at the first cheumatic mfection 1n the pressl
series of cases is given i Table 32 which shows that 92 per cent had ther
first rheumatic anfection before the 30th year Correspondingly Aastrup fosd
an madence of imitral rheumatic infection before the 30th year of 92 per ot
in cases of rheumatic valvular disease and DeGraff and Lingg found 89 7
cent 1n rheumatic heart discase

In chntcal sertes of rh heart disease S ds (1934) found 9 P
cent and Willis (1927) 85 per cent In autopsied series of theumatic valvult

disease Davis and Werss (1934) had 82 per cent and Friedberg and Tarté
kower (1931) 88 per cent

In accord with senes of rheamatic valvular disease reported in the hiterat®

the present series thus shows a very high mcidence of mmtial rheumatic 1sfet
tion before the 30th year

TABLE 3
The Relatie Age Jirrdence at the First Rheumauc Infection
Se of hemtcfe p tdy o ftear ¢
Pt
T1tdmial
ste A Edle te Fdt m)
1951 [th 1985
157 pat ¢ 198 pate t 210 pat ¢ Bept w
0- 9 years 23 20 20 8
10-14 34 12 27 15
15-19 19 18 15 2
20-°4 9 1> 12 16
25-29 79 9 74 1 8 0
30-34 3 9 3
35-39 3 2 6 5
40-44 1 [ 1 4
4549 1 2 2 “
50-54 - 2 - i
55-59 - 4 1 2
60 and morc - - - 3

*) Edstrom s series was divided into age groups 0-10 11-15 ete
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Table 82 gives the relative age nadence 1n 3 Scandinavian senies of rheu
matic fever In Aruso Hastrup and Brochner Mortensen s Copenhagen series
of 1926-40 the merdence of smtral infection before the 30th year was 74 per
cent whereas Ellertsen (1942) mn a senes from Aarhus of the years 1921-30
found an nadence of 85 per cent In a Swedish senes of 1911-33 Edstrom
(1935) found an inaidence of 71 per cent of mitial infections before the 30th
year These three Scandinavian senes of mital rheumatic infection thus show
an age wnadence differing with the same tendency from that found n the
present series the companison confirms the generally accepted view that val
vular disease 15 most frequent in patients with an early rheumatic infection

Sex inadence

In the present series details of rheumatic infection were available in 51 out
of 77 males (66 per cent ) and 1n 106 out of 194 females {53 per cent) Fig 7
shows that most of the males had had their first rheumatic mfection at an
earlier age than the females The average age at the first attack was 14 0 years
1n males and 16 3 years in females

Among males 82 per cent had their first infection before the 20th year and
94 per cent before the 30th year the corresponding figures 1n females were
72 per cent and 92 per cent

This unequal sex 1naidence according to age at the initial theumatic infection
1s 10 close conformsty with the findings 1 Ehlertsens Damish and Wilson s
North American series of rheumatic fever Fdstrom on the other hand found
o defimte difference between the sexes 1 this respect and n DeGraff and
Lingg s large series of rheumatic heart disease there was no defimte difference

- between the sexes with regard to age at the first rheumatic infection

With regard to the numerical distnibution of males and females in the present
series 33 per cent of males and 67 per cent of females this 1s close to
Jervell and Grytting s 36 per cent of males and 64 per cent of females These
findings however differ from the sex madence 1n ordinary senies of theumatic
fever 1n which the males generally represent from 40 to 50 per cent of the
whole senies (Ehlertsen 41 per cent Wilson 45 per cent  Edstrom 48 per cent
and Mackse 50 per cent) This 13 1n accord with the classic experience that 1t
ts women who chiefly develop mitral stenosis

Rheumatic recurrence
Rheumatic recurrence was seen 1n 86 out of 157 patients (55 per cent) pame

Iy in 28 out of 51 males (55 per cent) and 1 58 out of 106 females (55 per
cent )

The relationship between recurrences and age at the imtial theumatic 1n
fection 15 shown 1n Table 33 In the groups who had the furst infection before

VRV 2 SN A AT T ol m \0(9/)/
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TABIE 33
Number of Rhewnatic Recurrences \n Relation to Age at First Attack
$ [ Reaarosr
Ag Tot | Ne Wt 1 H . o ecat
o ps ° tc re ce|re fr ccrecu ¢ ¢ |re e e om e
4- 9 vears 36 12 aq 4 10 10 8
10-14 54 aQ 34 14 9 1t 6
15-19 30 14 16 [ s 2 B
R 15 8 13 2 - 38
950 n s 3 2 1 - 2
30-34 14 3 1 1 - - 9%
9381 1 4 - - - -
1040 2 a - - - - -
4549 1 1 - - - - -
Total 157 ) 86 33 30 28 5
[ 100 5 5 22 19 14 -

the 15th yerr vbout 15 per cent of the patients had rheumatic recurrent
Fatients who had their first infection between the 15th and 24th years had 5t
chrrences in 5% per cent of eases and those who had their first infection be
tween the 25th and $4 years had an average of 2b per cent of recurrence:
Patients i whom the first rheumatic infection occurred later showed no re
uriences in the present series

Lhe number of recurrences 1s distributed thus 22 per cent of the total sene
with theumatic infection had 1 recurrence 19 per cent had 2 recurrences and
14 pet cent 3 or more recurrences As will appear from Table 33 1t was pn
matily patients with early rheumatic mfection who had repeated recurrences

Cunpared with other series of mitral stenosis reported 1n the literature the
Wresent one has a tigh medence of rheumatic recurrences In Grams senes
there were thus only 36 per cent of rheumitic recurrences Stone gng Ferls
sevies of wkopmed cuses of mittal stenouis showed 33 per ceny pf sheumatic
recurrences and Fried! erg and Tarlakow er s series of autopsied cases of rhev
matic valvular diserse had 31 per cent of recurrences

Ihe finding of 53 per cent of theumatic recurren,
1s much more m accord with Thlertsen s Doyl se
which showed 50 pee cent of recurrences after 19 ve.
serics nlnblulml by * om from Sweden which h
the [rs‘ more than 1 recurrence

ces i the present senes
ttes of rheumatic fever

’ was found in 33 per cent
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of the patients m those published by Eklertsen and Edstrom 1n 24 and 22 per
scent respectively 1 e there was a higher inaidence of repeated recurrence 1n
~the present series It should however be noted that the latter covers a longer
1period of observation than the former two series
The tendency to decreasing frequency of recurrence with advancing age at
~the imtial theumatic infection n the present series 15 1n close conformity with
ERlertsen s and Edstrom s experiences

Interval

With regard to the intervals between the imtial infection and the first re
currence the present series is also 1n accord with that of Ehlertsen as they both
show about 20 per cent of recurrences after more than 10 years Edstrom
found only 6 per cent but here too differences mn the period of observation
may play a part

‘The mterval between the imtial theumatic infection and the first recurrence
in the present series differed {rom less than 1 year to 36 years The intervals
are unknown in the case of 4 patients but are otherwise distributed as shown
in Table 34

TABLE 34
Interval between Imtial Rheumatic Infection and First Recurrence

ITteed
Ap g @
totyat =
[ 59 04§ t51e | om | o2 y
4- 9 years 12 7 2 - - - _
10-1¢4 13 9 4 4 1 1 i
15-19 1 1 2 - - - o
90-94 4 > - - - - s
9599 - 3 - ~ - - -
30 years and more 1 ~ - - - - _
Total 41 °3 8 4 1 1 4
» /8 09

The recurrences 1n the present series appeared most frequently during the
first ten years after the imtial infection 1n a total of 78 per cent of the cases
‘The last 22 per cent appeared at mtervals of from 10 up to 36 years
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SURVIVAL AFTER THF RHFUMATIC INFFCTION

Of the total sertes of 157 patients about whom the time of the first thevm
tie infectton ts known 111 died and 46 survived at the trme of the follow y

The average survival time after the first theumatic infection for all dead
patients was 80 1 years for 42 dead males 310 years and for 69 dead femdo
295 years

The average survival time after the first rheumatte infection for the &
survivors was 33 3 years for 7 males 32 1 years and for 37 females 337ye

The average survival time was thus higher for survivors than for the desd

The survival time varied from 5 to 56 years

The median survival time of the whole group was 350 years

Duration of life
The average age of the dead patients with rheumatic infection was 15!
years for the whole series 45 1 years for males and 46 2 years for females
The average age of the survivors was 48 8 years for the whole series 46!
years for males and 49 3 years for females

Age at imtial rheumatic infection duration of life and surcival time

In order to illustrate the significance of age at the imtral rheumatic
fection to the survival trme the survival curves from the time of the it

§ have been calculated with the technig d on page 45 |
the following three groups (I) 36 patients whe had therr mutial mfection
ages from 0 to 9 years (2) 84 patients whose mitial infectrion occurred at ag
from 10 to 19 years and (3) 37 patients who had their mmitial mfection
ages over 19 years

The survival curves in Fig 8 show that the group with sntial infection 2
ages from O to 9 years had 75 per cent of survivors after 25 years 50 per cet
after 38 years and 25 per cent after about 50 years from the tume of i
imitial infection The survival curve 1s of almost the same appearance 1n th
group of patients who had thetr first infection at ages from 10 to 19 yea?
as 75 per cent survived 25 years 50 per cent 36 years and 25 per cent ¥
years The group of patients who had their first infection after the 20th )¢
shows 75 per cent survrving after 21 years 50 per cent after 27 yeats and
25 per cent after 37 years 1 ¢ somewhat shorter survival tmes than thosc o
the two preceding groups

With regard to the duration of life an analysis of the series showed that the
group with the ibial mnfection at ages from 0 to 9 years had 75 per cent
surviving at the 33rd year of hife 30 per cent at the 44th 25 per cent ath
56th and 16 per cent at the 6oth year of hife The group with the first 1
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fection at ages from 10 to 19 years had 74 per cent surviving at the 39th year
of life 50 per cent at the 49th 25 per cent at the 61st and 16 per cent. at
the 65th year of life The group of patients who had their first infection after
the 19th year showed 75 per cent surviving at the 51st year of life 50 per
cent at the 58th and 25 per cent at the 62nd year of hife

It thus appears that patients 1n the present series who had a first rheumatic
mfection of early onset had a shorter duratien of life than those who had
their first infection later

Pheumatic recurrence and surcival tune

In order to assess whether rheumatic recurrences influenced the survival
time after the rheumatic infection the survival was calculated for patients
with 1mitial rheumatic infection before the 20th year after the series had been
divided into the following 3 groups (1) 46 patients with one rheumatic attack
(average age 13 1 years) (2} 24 patients with one rheumatic recurrence (aver
age age 128 years) and (3) 50 patients with two or more rheumatic recurren
ces (average age 12 0 years)

The survival curves for these three groups are given n Fig 9 which shows
that the group with two or more recurrences does not differ decisively from
the two other groups with regard to survival Thus in the present seres
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The curve shows the survival time (plotted along the abscissa) m relation to the age
at the furst rheumatic 1nfection The series 1s d vided 1nto 3 groups Inmitial infection
before the 10th year X X between the 10tk and 19th years O——~—-O after
the 90th year A- - - A
The ordinate shows the survival percentage of the origmal serics

L



106

o= *
N4
=~ P
§ eo}—
N T
§® ||
3
e
N *
¢ o
i |
Ly —1
s 1L 1
P T I
0 5 w0 s 0 2 3 I3 w 45 0 5 &
years ofler First chevmalic altack
Fig 9
Survival alter the 1mitial rheumatee mfection in 3 groups of the same age under
yews Patients with one theumatic attack O~~~ =~ O with 2 attacks @———
and with 3 attacks X X

nothing suggested that the number of chinical rheumatic recurrences delmt
influenced the survival time after the first rheumatic nfection

Duscussion

The survival times reckoned from the first rheumatic infection were
markably long in the present series But 1t should be borne 1n mind that
onginal series had a high average age and included comparatively few yo'
patients and no children A number of the severest cases of rheumatic mi
stenosis can thus be excluded in advance from the series The comparatiy
tong pertod of observation must also be considered since as previously m
tioned this will tend to give long survival times

In the present senies the survival times after the first rheumatic ynfect
are ligher than those given m most series of rheumatrc heart disease repor
i the hterature Among 50 patients with mitral stenosts who died Aast
found an average survival time of 23 years Among cases of rheumatic he
discase observed till death occurred Cabot (1914) found a survival time
about 20 years Wills (1927) 21 years and Friedberg and Tartalouer (1%
found 20 years in the case of males and 25 years m females n the hosp!
series and 3% years in patients in the nursing home Finally 1t may be me
tioned that Coombs (1924) caleulated a survival time of about 30 years aft
the rheumatic infection
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AGE AT ONSET OI HEART SYMPTOMS AND
COURSE O MITRAL STENOSIS

In a small number of cases the heart symptoms in mitral stenosis set on
immediately after the first rheumatic mfection but otherwise the rule 1s that
there 1s a symptomless period between the imtial theumatic infection and the
occurrence of heart complants In cases without a past hustory of rheumatic
mfection the onset of the first heart symptom will gencrally be the carliest
date 1n the course of the disease

As the occurrence of heart symptoms in mutral stenosis generally mdicate
that the heart can only with difficulty fulfil the normal demands the patient s
age at the first signs of heart trouble will be a usable starting pomt 1n the
study of the course of the disease The value hereof 15 1mpaired to some degree
'by the fact that the heart symptoms in mutral stenosis rather often develop
'gradually It may thus be difficult for the patient to state the exact date of
onset and nervous heart symptoms may distort the picture m some cases In
spite of this uncertainty the pahient s age at the onset of the first heart symp
“tom 18 nevertheless a valuable date 1n the description of the course of the dis
ease and 1n the estimate of the prognosis an analysis of the age at the onset
therefore seems justifiable

In the present series the age at the onset of the first heart symptom 15 known
¢ m 98 per cent of the patients
3
} Age at onset of heart symptoms in the present series
" The first heart symptom n the present scries of cases of mitral stenosis set
Won at the age of 5 years at the earliest and at the age of 66 at the latest The
Faverage age at the onset of the first symptom was 31 2 years in the 267 cases

In females alone the average age was 305 mn males 33 2 years
e

i TABLE 35

b Age at Onset of Heart Symptoms wn %67 Case of Matral Stenosis

i3

' o [ o [ [ [
f

¥ Number of patients 12 48 67 70 43 28 4

¥

|

* Cumulative percentage 4 3 46 11 88 9 100

The distribution of the total series according to age at the onset of the first
heart symptom 1s given i Table 35 which shaws the highest inadence in
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the age groups from 20 to 39 years The figures of the cumulative distribuim
show that 4 per cent had developed the first heart symptom beiore the 1t
year 23 per cent before the 20th year 46 per cent before the 30th year 4
per cent before the 40th year 88 per cent before the 50th year and B pe
cent before the 60th year

Patients with a past chmecal rheumatic infection develop their heart s
toms at a somewhat earhier age than do patients without clinucal rhems:
attacks The average age at the onset of the frrst symptom was 300 yean?
the former group and 33 8 years 1n the latter

In the case of patients with a past rheumatic infectson the mterval betve
the furst rheumatic tnfection and the first heart symptom averaged 14379
in females alone 123 years in males 182 years The dependence of this mle
val on the patient s age at the first rheumatic infection appears from Table?
which shows decreasing intervals with advancing age at the first rheund’
infection

TABLE 30
Interval between the First Rheumats Infeition and the [irst Heart Symplon

Ag g P tth f b omy

muj 15-19 o £30y7
Average interval 175 143 165 143 74 17y
Range in years 0-50 0—4) 0-36 041 0-°0 0-20

The most remarkable 1n the present series of cases 1s the relatvely g
number of patients who develop therr first symptoms at an advanced age
per cent had therr first symptoms after the 40th year and 12 per cent 2
the 50th year Correspondingly the average age at the appearance of the f
symptom was rather high 312 years The series resembling the present ¢
most in this respect 15 Aastrup s Danish series of cases of mutral stenosis he
the average age of 42 patients was 32 years when the first symptom appea®
On the other hand the average age at the onset of the first symptom it
present serses 1s higher than that given mn Grant's senies of men 1 the a7
forces where the corresponding figure was 28 2 years nd also highet t
that given in DeGraff and Lingg s cases of mutral stenosis in which the ne
age age was 28 years at the onset of the first sy mptom .

The finding of a lower average age at the first symptom sn patient! "'c
rheumatic mfection than 1n panents without 1s confirmed by Grants st
this 1 shown 1n Table 37 which has been calculated from Grant s tables
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TABLE 37
Average Age at Onset of First Heart Symplom
Pat t wih Pt uwth t
Bomt fe Bt £t
Present series 300 years 338 years
Grant s series 27 299

The interval between the first rheumatic infection and the onset of the first
heart symptom was 14 3 years in the present series Calculation from Grani s
series shows an interval of 10 years in patients with mtral stenosis who died

These comparnsons again characterize the present serics as one contaimng
a comparatively great number of cases of mutral stenosis with symptoms setting
on late

Survivar TiMe v Reation 10 THE First HearT Symerov

=" The survival time from the appearance of the first heart symptom varies
_the present series from less than 1 year to 52 years The average survival time
wfor 185 dead patients was 143 years and for 82 patients who were ahve 1t
~was 20 5 years

4 Inthe case of females the survival time for 131 dead patients averaged 16 1
Myears and for 62 who were alive 1t averaged 20 6 years In males the survival
~“tme for 51 dead patients averaged 101 years and for 20 who were alve

203 years

" The median survival time of the whole group was 17 § years
e

'
4 Age at onset of the first heart symptom and survwal time

The dependence of the survival time on age at the onset of the first heart
symptom appears from Fig 10 which shows the survival curve reckoned from
P the onset of the symptoms 1n > age groups (1) 60 patients who had therr first
&* symptom before the 20th year (average age 134 years) (2) 62 patients who
% had their first symptom between the 20th and the 99th years (3) 70 patients
#* whose first symptom appeared between the 30th and 39th years (4) 43 pa
o¥ tents who had therr furst symptom between the 40th and 49th years and (5)
b¥ 39 patients whose first symptom appeared after the 50th year
[

ot

In the group with symptoms before the 20th year 97 per cent survived o
g years 50 per cent 35 ycars and 23 per cent 50 years In the groups with the
i first symptom at ages from 20 to 29 and from 30 to 39 years 91 per cent sur
<
¢
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Survival after onset of heart symptoms The serics 15 divaded into o groups accordst
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vived 5 years 50 per cent between 15 and 20 years and about )2 per ¢
8. years In the group with the first symptom at ages from 40 to 49 yeant®
per cent survived 5 years 50 per cent between 10 and 15 vears apd noJ¥
tients of this group survived more than 25 years In the group wath the fif
symptom after the 50th year 69 per cent survived o years 50 per cent betwe
5 and 10 years and none survived 25 years

As was to be expected the survival carve shows a distinct tendency
more abrupt fall with advancing age at the onset of the first heart sympts

It may be pointed out that the survival curve shows a fall during the fic
five years after the onset of the symptoms 1n all age groups increasmg f18
3 per cent 1n the youngest group to 31 per cent in the oldest Consequentlf
the series has contained quite a large group of patients who died after a vt
short period with symptoms namely a total of 31 out of 189 dead patiest
(16 per cent of all the dead patients) 14 of these developed their sympto?
before the 40th year 7 between 40 and 49 and 10 after the 50th year

The curves also show the very considerable variation m survival times after
the first heart symptom It was most pronounced in the group with beat
symptoms before the 20th year It may be ponted out especially that 3759
cent of this group survived 40 years after the first symptom and thus attant
a duration of life of gver 50 years and that a small proportion of the P“"‘::
had an even longer duration of Life With advanang age at the onset of
furst symptom the vanation of the survival times decreases but an increas %
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proportion of the patients will ive to be aver 50 years of age and the duration
of life will be constantly wcreasing with advancng age at the onset of the
first heart symptoms

The question of survival times after the first symptom has not been dealt
[ with very often 1n the literature Among 50 patients with mitral stenosis who
[ died Aastrup found an average survival time of 11 years and DeGraff and
{ Lingg found a survival time of » years among their patients with mitral ste
nosis who died

? AURICULAR FIBRILLATION IN THE COURSE OF
ISOLATED MITRAL STENOSIS

The occurrence of auricular fibrillation 1s such an 1mportant chnical finding
1n mitral stenosis that a detailed study of the time of onset of this sign during
ithe course of the disease in the present series seems appropriate

Auricular fibnllation auricular flutter and fibrdlo flutter wall be considered
together as these types of arrhythmia alternated rather often n the course of

the disease tn the same patient The few cases of paroxysmal fibrillation are
"% mentsoned separately below In the following analysis these patients have been
“included from the time when the auncular fibnllation became chronic

) The enterion for the presence of auncular fibnllation was electrocardio

graphic venfication of the sign  this was achieved in 98 per cent of the cases

wncluded 1n the following analysis In the rest of the cases the presence of the

sign was based upon the findings at clhnical exammation by a specialist 1
Y internal medicie In the followng the time of onset of auncular fibnllation
¥ means the first unquestionable demonstration of the sign according to the
enteria mentioned

! With ths procedure the dating of the onset of auricular fibllation will often
" be later than the actual date and the survival times after the onset of aur
€' cular fibsllation will be too shost on the other hand these figures will be
iF safe mimmum figures

o

¥ Incidence of aurscular fibnillation n the present series

¥ The wcidence of auricular fibrillation in the whole series 1s given in Table
v 38 In9 out of 189 patients with mtral stenosis who died detals of the rhythm
uf are msufficient 1n the last part of the course of the disease 151 out of the
-1 180 dcad patients with known heart thythm during the last stage of the disease
4! died with auncular fibrillation (84 per cent) OF the survivors 50 out of 79

# with known heart rhythm had auricular fibnllation (70 per cent) It thus ap
s
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pears that the great majonity of patients with 1sofated mtral stenosis Beve'y
auricular fibrillation during the course of the discase That this developmerti
practically equally frequent 1n males and females appears from Table 58

TABLE 38
Incidence of Auricular Fibrillation in the Course of Isolated Mutral Stenoss
Dt Sev o
Frt M e | Total me
Auncular fibrillation 107 4 151 1 1 %
Sinus thythm 21 3 2 20 4 t
No details available 6 3 9 1 2 4
Total 134 50 189 62 o ¥

Auncular fibrillation
(%0 of cases 83 85 81 67 8 @
with known shythm)

Age when aunicrlar fibrillation was ascertaned
The relation between age and the demonstration of auricular fibnllato
shown 1n Table 39

TABLE 39
Age when Auncular Fibnilation was ascertaned

Age Fem 1 Mle ro C'“"'w“" ‘

¢ N N N ul {(: ne
15-19 years 1 1 a 1
20-24 7 3 10 6
2599 6 6 12 I
30-34 I} 4 15 19
35-39 ot n 35 36
4044 o 6 35 53
4549 2 9 33 69
50-54 15 8 o3 80
50-59 28 7 30 95
60-64 & 1 7 9%
65-69 2 1 3 99
70-74 0 1 1 100

Total 148 58 206




13

In 1 per cent of the patients with auncular fibnllation this was first ascer
med before the 20th year in 12 per cent before the 30th year 1n 36 per cent
fore the 40th year 1n 69 per cent before the 50th year in 95 per cent be
re the 60th year and i 99 per cent before the (Oth year

The average age when aunicular fibrillation was ascertatned was 43 8 years
the whole series for females 439 years and for males 43 4 years

Auncular fibnllation was generally ascertamned somewhat earlier among
e patients with known rheumatic infection (average age 424 years) than
nong those without (average age 45 7 years}

It 15 well established in the lterature that aunicular fibnllation 1 matral
enosis increases in frequency with advanaing age and that the great majonity
‘patients will have developed this comphication before death The extensive
erature on this subject has been reviewed 1n detail by Aastrup whose results
e 1n accord with those found 1n the present series

terval between imitial yh f and lar fibrill

As shown 1n Table 40 the interval between the imitial rhcumahc nfection
1d mamifest auricular fibrillation was shorter than 10 years 1o only 2 out of
14 cases (2 per cent of the whole group) In 2o cases m all the arrhythmia
t on after an interval shorter than 20 years (22 per cent) In 55 per cent of
€ group 1t was ascertained after an mterval of less than 30 vears 1n 81 per
nt after less than 40 years 1n 97 per cent after less than 50 years and m
| cases within 60 years after the first rheumatic mfection

TABLE 40
Interval between Inmtial Rheumatic Infection and Mamfest Aurnicular Fibrillation

Tg 1

N fpt t Cmlt p g

¥

0-9 2 i

10-19 23 "2

20-29 38 55

30-39 33 S4

1049 15 97

50-59 3 100

Total 114

It appears that 1n /8 per cent auricular fibnllation was not ascertained until
fter an interval of 20 years or more and i 45 per cent after an mterval of
0 years or more Correspondingly the average mterval between the imitial
heumatic infection and auncular fibrillation was 270 years
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Interval betwen the fust heart symptom and auncular fibrillation

The interval between the first heart symptom and mamfest auncufar fibe
lation vaned from O to 48 years

Table 41 shows that auncular hibrillation was ascertained in 66 out of ™
patients within 5 years fter the first heart symptom (37 per cent of the whl
group) In 54 per cent 1n all the arrhvthmia was ascertamed withm 10 yeo
after the furst symptom 1n 6/ per cent within 15 years n 79 per cent with
20 years and 1n 92 per cent within 30 years after the first symptom

TABLE 41
Interval between the First Heart Symptom and Auwncular Fibnfiation
Tt N fpi Cmitep 8

0- 4 years & £l
5-9 45 54
10-14 26 67
15-19 23 kL)
20-24 15 86

25 09 12 9

30 years or more 17 100
Total °04

The average interval between the first heart symptom and mamifest 2
cular fibnillation was 10 6 vears for the whole group

Interval between aunicular fibrillation and right heart failure
[he relation as to time between the occurrence of auricular fibrilatwon 27
right heart failure in the present series 1s given 1n Table 42

TABLE 4°
Relotion between A menlar Fibnilation and Right Heart Fasture
Right heart falure before aunicular Aibuftation 9 patie
Right heart failure the same year as auricular fibnllation ]
Right heart failure later than auricular hbnllaton o8
56

Right heart failure not ascertained later

z
Nine out of 206 patients with aurscular fibullation had night heart [ml‘l{"{
before the arthythmia was ascertained and in 73 patients auncular fibriliats
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d 11,ht heart failure were ascertamed the same year Thus $2 patients i
1 (40 per cent ) had night heart failure when aurscular fibrillation was ascer
mned Of the 124 patrents m whom auncular fibriflation was ascertained
ithout simultancous right heart failure 28 (79 per cent) developed defimte
oBt heart falure later 1n 2/ after 1 to 1 years 1n 23 after 5 to ) years and
18 after more than 9 years In b patients with aunicular fibritlation right
cart fmlure was not ascertained fater In 41 1t had not been ascertamed after
to 4 years 1n 14 after 5 to 9 years and in 11 after 10 years or more
Auncular fibnllation was thus seldom preceded by mamfest night heart
alure but 1n a constderable number of cases it was ascertamned simultaneously
ith right heart failure and in more than half the cases 1t was an earher com
ication 1n the course of the diserse than right heart faslure

SURVIVAL AFTER AURICULAR FIERILLATION WAS FIRST ASCERTAINED

The survival after auricular fibnillation was first demonstrated 15 shown
¢ survival curves for males and females separately i Fig 11

The survival curve for 148 females with mamifest auricular fibnilation shows
farly even fall with advancing age so that 62 per cent survived after 5
cars 32 per cent after 10 years and 12 per cent after )¢ years

Sindarly the survival curve for 58 males shows that 43 per cent survived
ter 5 years 21 per cent after 10 years and 10 per cent aftes 16 years
Among females 50 per cent survived 6 to 7 years and among males 50 per
ot survived 4 to 5 years

These survival times apply to the whole seres mncluding the so called ter
wnal or fatal cases of aurrcular fibrillation OF these fatal cases only one
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Survival after auricular [ tollats 0 was 2certaied
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oceurred wath certanty 1n the present series i a woman aged 23 Thesens
contated 13 cases of terminal auricular fibrillation the pateents died 2 fov
weeks with right heart faslure and the following complications Subanut,
bacterial endocarditis in 1 case pneumonta 1n 3 cases artenal emboli m?
and pulmonary emboli with infarction in 7 cases

Further 17 patients died within a year after auricular fibrillation had beet
ascertamed one patient was under 20 years of age and alse had right heat
failure 10 had right heart farlure when the arrhythmia was ascertamned and
died 1 heart failure without special complications 6 patients had no ngt
heart fatlure when auricalar fibrillatron was diagnosed 8 of thest died ot
cerebral emboli 1 of heart death (other details not available) and ® died
affections other than cardio vascular disease

As the number of fatal and ternnal cases of aunicular fibilation ¥
very large (7 per cent) these have not been considered separately 1 the
vival caleulation even though the survival trmes would have been shghtt
longer 1f these prognostically severe forms had been excluded

508

The hterature on survival times after aurnicular fibnllation has been 3¢
taned was thoroughly dealt with in Aastrups thesis In a group of 47 %
of rheumatic valvular disease 1n his own serics he excluded cases with 27
cular fibrillation of fatal and terminal types cases under 20 years and deaths
of other causes He then found that only one sixth died after 1 year abouto®
third after 3 years and that almost half the patients survived 5 years or o™
after the onset of aurcular fibrillation

These survival times correspond fairly well to the findings i the prest
senies where as already mentioned the prognostically especrally severe g0
have not been excluded

In Grants sertes of men 1n the armed forces a total of 33 per cent of &
patients with aunicular fibnilation and at the average age of 36 6 years W&
alive after 10 years This 1> appro<imately in accord with the survival P9
centage n the present series considerng the high average age m this

PAROXYSMAL AURICULAR FIBRILLATION

Of the 206 patients included n the analysis above 16 had definte paroy®™
of auricular fibnllation before 1t became chrontc This number scludes 11 0%
of the 144 patients who died and 5 out of the 62 surviving patients In 10 eastt
the diagnosis was based upon detailed description of the attacks and it ¥
vertfied by electrocardiography 1 6 cases The duration of the period ©
paroxysms could not be definstely stated i 5 cases mn 6 the paroxysmnl fibr!
Jation became chromic 1 10 years and m 5 cases after intervals varying from
10 to 23 years

Tn 2 out of the 24 surviving patients with smus rhythm paroxysms of aurt
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[eular fibrllation were ascertained A woman aged 43 has had such attacks
for $ years and a woman aged o5 for 14 years These two patients had sinus
rthythm at the follow up

Paroxysmal auncular fibnllation was thus found m 18 out of 2/1 patients
i the present serics or in about 4 per cent and 16 of these patients later
developed persistent auricular fibriflation

taroxysmar Tacnycarnta

Paroxysmal tachycardia venfied by electrocardiography was present in 5
patients 4 women at ages of 25 31 46 and 51 years and 1 man aged 43 This
group represents 5 per cent of the patients with sinus rhythm at the first
observation 3 patients developed chromic auricular fibrllation after 0-1 14
and %0 years the survival times after manifest paroxysmal tachveardia were
Sand 14 years n 2 of these patients who died and 21 years m one surviving
case The fourth woman still had sinus rhythm with frequent attacks after 20
years The fifth pattent died 1n heart failure after 1 year

Paroxysmal tachycardia venified by electrocardiography was thus a rare
complication 1 the course of mutral stenosis 1n the present series and appa
tently does not serously nfluence the prognosis

RIGHT HEART TAILURE IN THE COURSE
OI' MITRAL STENOSIS

Right heart farlure 15 a frequent termnal stage duning the usual course of
mitral stenosis It may develop slowly and nsidiously 1n many cases and 1t
may therefore be difficult to fix the time when it was established This 1s
ften especrally 1n patients with auricular fibrillation treated regularly with
digitalis In other cases varsous factors may cause right heart failure to become
Manifest this may for mstance be scen 1n mtercurrent nfection of the respira
1oy tract 1n the case of some complication such as pulmonary embolism or
2cute aunicular fibnllation or mn the case of other phys cal stress such as
‘ Pregnancy or physical over exertion

As mentioned on page 43 the critera for right heart failure in the pre ent
work were signs of fmilure of the night side of the heart ascertamed on physical
€¥mination 1 ¢ enlargement of the Liver asates oedemas or visble venous
“ngestion possibly supplemented by a measured venous pressure excecding

2em of water A combination of several of these objective signs was con
Stdered necessary to recogmze the presence of night heart failure and enlarge
et of the liver was demonstrated m all cases dealt wath here the diagnosis
o nght heart farlure must thus be considered faurly safe



s

In the following the age at the onset of right heart failure means the age
at which this was furst demonstrated With the defimtion used here it 1s b
vious that the diagnosis of right hicart fmlure will be dated later than the
actual time of onset 1 several cases and that the calculated survival times wil
be too short On the other hand the data and survival times given wall b
more delinite

Inaidence of nght heart falure i the present series

Of 271 pattents 67 (25 per cent) presented right heart failure at the fint
exammation In the course of the period of observation it was ascertamed 1
107 patients so that 174 patients n all presented this syndrome When 18 castt
with insufficient data 1n this respect are excluded a total of 63 per cent of
the present series had night heart failure

With regard to dead patients 141 out of 174 cases of mitral stenosis wi
sufficient data had right heart failure (31 per cent) Correspondingly Grahn
et al found 71 per cent with this syndrome among 100 patients with mitra!
stenosis who died

Age when night heart falure vas ascertamned
The distribution of the series according to age when right heart failure %3
farst ascertained 15 given in Table 43

TABLE 41
Age when Right Heart Falurc was ascertaincd

Ag Nofp ot Cmilt ep t$

15-19 years 1 05
20-21 8 5
25-99 3§ 10
30-34 17 20
35-39 23 1
40-14 LA 18
15-49 £ 68
50-54 1 7%
55-59 16 83
60-64 13 9
65-69 3 995
70-19 1 100
Total 174

Only 1 patient had had right heart fatlure before the 20th year {05 P‘rr
cent) 10 per cent n all had had right heart falure before the 30th 3¢9
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33 per cent before the $0th year 63 per cent before the 30th year 85 per cent
before the 60th year and 99 5 per cent before the 70th year
/ The average age when night heart falure was ascertained was 456 years

Interval betwren wmtsal rhenmatic infection and onset
of nght heart farlure

Table 44 gives a survey of the mterval between the first theumatic infection
and the omset of nght heart fallure [t appears that 3 out of 102 patients
developed right heart farlure in the course of 10 years after the mitial rheumat
s mfection In 18 per cent 1n all the snterval was shorter than 20 years m
51 per cent shorter than 30 years m S0 per cent shorter than 40 years and
m 96 per cent shorter than 50 ycars

The average interval was 290 years

TABLF 44
Interval between Imtial Rhevmatic Infretion and Right Heart Farure

Teret N feat t Cmte p  tge

o 9 yars s s
10-19 15 18
2059 34 51
30-38 30 80
049 16 96
50 years or more 4 100
Total 107

Interval between first heart symptom an | night heart farlure

OF 172 cases 1 which the time of onsct of the first symptoms was known
42 (%4 per cent) developed right heat failure within § years after the first
symptom 43 per cent 1 all developed right heart failure in the course of 10
Years after the first symptom 58 per cent 1n 15 years 73 per cent in 20 years
and 89 per cent presented right heart failure 30 years after the first symptom
had appeared (Table 45)

The average interval was 13 2 years

1t appears that a considerable number of patients developed right heart

failure after a short period with symptoms all 24 per cent withm 5 years
and 43 per cent wathin 10 years after the first heart symptom
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TABLE 45
Interval betw cen Fiest Heart Symptom and Right Heart Falure

T ter at [ No frpatent Tmdt epe oape

0~ 4 years F !
-9 33 3
t0-14 a5 5
15-19 25 7
20-24 12 81
2599 12 89
30-84 10 9
35-39 6 98
40 years or more 4 100
Total 12

Relation et cen auricular frbrillation and right heare fmlure

Among the 1/4 pattents with manifest right heart fardure 131 10 alt {0
per cent ) had ausicular fibrallation 32 had defimte sinus thythm (19 per cent}
whereas the rhythm was unknown 1n 11 cases {6 per cent }

The duration of aunsculir fibrllation 1n the 131 cases has been previoss)
mentioned (page 115) In 58 pahents it had been present for more than 3y
mcluding 31 1n whom 1t had persisted more than 4 years whereas auncela
fibrillation and heart failure were ascertained m the sme year i 73 patien®
Of the 32 patients with sinus shythm 9 developed auncular fibrillation wn from
| to 3 years 23 patients had sinus rhythm tll they died or at the timed
the follow up

In the great majorsty of cases right heart farlure was thus assocrated wil
aurrcular fibrillation

Survivar Tive aFTER DEvELopMENT oF Richr HearT FAlLURE

The survival curve for the 174 patrents with right heart failure 1s show
nTg 12

The curve shows an approximately hmear declne 68 per cent survived
year 55 per cent 2 years 42 per cent 3 years 35 per cent 4 years 31 ¥¢
cent 5 years 25 per cent 6 years 11 per cent 10 years and almost 6 per cent
12 years

50 per cent survived from 2 to 3 years (about 2 8 vears)

The survival curve shows a more abrupt dechine during the farst year o
observation than during the next years This finding s well known in the
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fature 4/ per cent of cases of decompensated mitral valve discase in Perl

ks series {Pertroth 1935) thus died n the first year and in Daws and
H3s series 50 per cent of cases of decompensated rheumatic valve disease
d during this period

he median survival time of 2 3 years in the present series corresponds fairls
1o the statements 1n the literature In cases of decompensated mutral ste

's Aastrup thus gave an average duration of life of 11z years Grant stated
M4 t0 5 years Stone and Feil 3%z years and Love and Levine (1952) 34
*s In estinating these statements differences n the defintion of the con

t decompensated heart disease should be considered

ses wath lnng surtwval times

£ of special nterest that a group of 11 per cent of the present sertes
#d 10 years or more with right heart falure The group comprised 9 pa
"s § females and 1 male who may be briefly mentioned 5 out of the ¥
Nents had had rheumatic infection The heart symptoms set on between
 20th and 29th years 1n 3 patients between the 30th and 39th years 1 5
410 the 48(h year s the last patient Right heart farlure had been ascer
ned at ages from 37 to 60 years averaging 44 6 years All patients had
neular fibrillation at the time when heart failure was ascertained During
¢ late course of the discasc 4 patients had had artenal emboli and 2 had
¢ pulmonary emboli The course of the disease had been characterized by
¢ prolonged right heart farlure but ctherwise the clinical pictures had not
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differed mn particular from the other cases of mitral stenosis In 6 cases the
artersal blood pressure did not excced 150/90 mm Hg In the 3 other at
the highest values were 180/90 140/100 and 155/100 mm Hg at ages of 6
59 and »2 years

Four patients of this group died 10 10 10 and 11 years after nght beart
failure had been ascertained whereas 5 patients were still alie 10 11 ML
and 16 years after this compltcation had develeped In 3 cases a compheatt §
tricusprd valve affection was considered but not definstely ascertaned In?
cases autopsy confirmed the diagnosis of mtral stenosis and nether showet
signs of tricuspid valve affection at autopsy

Love and Levmne (1952) potnted out that between 10 and 13 per cent of
their cases of mutral stenosts hived 9 years or more after heart failure or 2t
cular fibrillation had been clinically demonstrated On the basis of an analyss
of 65 cases — four fifths with heart farlure for an average pertod of 106 y&°
and nime tenths with auricular fibrillation for an average peniod of 126y
the authors concluded that this group with a long survival time had a grea®
preponderance of females than series of mutral stenoses 1 general that t
group attains a higher average age than the average of mitral stenoses b
that otherwise 1t cannot be di hed by speaial cf 1sties from
other cases of mitral stenosis The writer s expersences are m complete accort
with Lote and Levines observations

Trcuspid valve disease had been diagnosed in 15 out of b> tmes ¥ Lov
and Levine s series As already mentioned this diagnosis was considered '
cases of the present series but not defimtely established

Heart rhythm and survival fime

Fig 12 shows that the survival curve for 23 patients with persistent sirs
thythm during night heart failure 1s much lower than that of the whole g%
with right heart faillure In cases with sinus rhythm the survival pex“ﬂl‘gl
falls below 50 within 1 year and 1s as low as 8 after 7 years The tendentd
a shorter survival time 10 the case of right heart failure with sinus b
than n auricular fibrillation was mentioned already 1n 1976 by Parkmson &
Clarl Rennedy they found an average survival time of 6 months in 15 ""“’
of rheumatic heart discase with smus rhythm In Grants serres the sart™
time 1n congesttve failure m 21 cases with auncular fibnillation :uerag‘d!
years as compared to an average survival of 2Yz years in 24 cases with s
thythm (patients with subacute bacterial endocarditis who have a much shorte
survival time ot being considered here)
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JARDIAC ASTHMA AND ACUTT 1ULMONARY OLDEMA
IN ISOLATED MITRAL STI'NOSIS

In the hterature on cardiac asthma and acute pulmonary oedema the pro
edure has often been to distinguish between cases i pregnant and non preg
pant women Cardrac asthma and acute pulmonany oedema during pregnancy
in mitral stenosis were recognized early and mentioned especially in Lrench
lteratere {Pouliot 1904 Laennce 1930)

Acute pulmonary oedema as a compheation 1n 1solated matral stenosis with
Jut pregnancy was apparently first described in 1596 by Hall 1n a paper m
[The Medical Fortmightly in St Lowss The case rcport was reproduced n
Vion s thesis (Panis 1941) The patient was a man aged 21 who died n an
Ptack of pulmonary ocdema after only 3 wecks heart complamts The diag
mosis of 1solated mutral stenosis was venfied at autopsy Acute pulmonary
sedema 1n 1solated mitral stenosis without pregnancy has however been rather
unnoticed until Gallarardin 1n 1921 described 4 cases in women at ages from
3210 52 years Since then the syndrome has been the subject for much discus
sonn French literature Al the French cases and a few from other countries
were dealt with 1 detail m 1941 in Vions thesis which contams 47 case re
ports The clintcal picture has also been described by Schellong (1933) McGmn
" White (1934) Fiedler (1935) Bramuwell and Jones (1944) and Breu (1948)
Cardhac asthma and acute pulmonary ocdema in mitral stenosis have become
of increasing interest during recent years as the presence of these symptoms 15
nsidered a special ind; for mitral i

Cardiac asthma and acute pulmonary oedema w the present series

As mentioned on page 43 the cnitera according to which the presence of
ardiac asthma or acute pulmonary oedema was recogmzed in the present
Stes were as follows It was required that the case record contamed a de
tailed description of attacks of dyspnoea with cough and copious frothy or
bright req sputum  possibly with an admixture of a small quantity of fresh
Yood assacsated with smparred general health and of 15 to 30 muutes dura
bon (cardjae asthma) or lasting 1 hour or more (acute pulmonary oedema)
b the followmng the two complications are dealt with as a whole

Inadence of cardac asthma and acute pulmonary oedema
10 the present series 45 out of 271 patsents (17 per cent ) had cardiac asthma
TI :c‘"‘ pulmonary oedema In Aastrup s series the syndrome was present m
Ut of 50 cases of mtral stenosis (22 per cent) Otherwise the mncidence of
tbesc complications 1 mitral stenosis 13 not mentioned m comparable serics of
3 strangely enough Grant docs not mention the syndrome
2 series of cases of mitral stenowis operated on Lovan and Turner (1953)
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found atute pulmonary oedema m 17 out of 100 patsents Brock et ol 53
m 6 out of 50 patients but both were scries of selected cases which cansotbe
irectly compared with the present seres

Sev and age

The present series comprises 34 females and 11 males The ratwo betwe
fernales and males s thus 311 1 ¢ a somewhat greater prcpondemnud
women than m the total serres where the correspondmg ratta 13 251

TABLE 46
Sex and Age tnciden ¢ at the First Attack of Cardvoc Astima and Awit
Putmonary Ocdema

[T T l w1 ! E] fnm T
Females ! 10 9 i 3 v
Mates \ 3 2 5 2 ooom
Totat 2 I i 13 5 t b

The age ncidence at the first attack of cardiac asthma or acute pu?mowz
aedema is shown s Table 46 It appears that the first attack oceurred 51
patients before the 20th year in 13 between the 20th and 29th years w it
between the 30th and 39th years m 13 hetween the 10th and 49th yeart "
5 between the 50th and 59th years and in 1 patient alter the 60th year

The average age ~t the first attack was 37 4 years

Conditwn efare the first attack

All patients except one had had heart complamts before the fuest attack of
cardiac asthma or acute pulmonary oedema In 19 patients the symptoms b
persisted Tess than § years 1n 10 from 5 to O years m 7 from 10 to 14 ¥%°
10 5 from 15 to 19 years and m 3 patsents more than 20 years before the i
attack The average duration of symptoms before the furst attack was 75y%"

Condition at the [irst ottack
The heart rhythm at the furst attack 15 known 1 36 cases 23 had 8o
shythm 1 probably had paroxysmal tachycardha 1 had paroxysmal auncols!
fibrallation (venfred by electrocardiography) 2and 11 kad chrome aune?™’
fibrilation Thus almost two thirds had stouy shythm at the fust atiack
QRS axi1 ~ Judged by the electrovardiogram taken at the furst exd
yon 17 out of 45 patients (38 pers cent ) of thus group had night aws deviabie?

0d
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ceording to the critena previously mentioned In the rest of the series 29 per
ent had nght axis deviation

$t ¢ of the heart — Roentgenologic examination of the heart had been per
ormed soon after the first attack in 36 patients 6 of this group had a cardio
horacte index under or equal to 50 13 had an index between 51 and 51 13
etween 55 and 64 and 1n 2 cases the index was over 64

Right heart faslure - This was present at the first attack i 11 patients
luding 9 with chronic aunicular fibrillation

\Factors provoking attacks

Severe physical exertion released the attacks m 12 patients Emotion de
laidedly released the attacks in 2 cases In 4 patients they occurred during
pregnancy {2 cases) or in the course of delivery (2 cases)

The attacks were released in 2 patients during tachycardia 1n 1 probably
funng an attack of paroxysmal tachycardia as alrcady mentioned and in
the ofher case n the course of a venfied attack of paroxysmal aunicular fibril
[lation

In 37 patients the attacks were most pronounced by day i 8 they were
nly nocturnal

It has been mentioned often 1n the Iteraturc (V1on 1941 McGinn and Whate
1933 Gallavardin 1921) that the attacks are released by sexual intercourse or

in conunction with menstruation No such relation has been observed mn the
Present series

Frequency of attacks

This 15 not fully known but 1t may be mentioned from the available data
that 19 patients had had only 1 attack durng which 6 died 3 patients had
had anly 2 attacks The remamming 30 patients had all had more than 2 attacks
#ltast 7 of these patients had had more than 10 attacks

Coursk of TiE Disrase AFTER THE FIRST ATTACK

. Thurty four patients of the whole series died during the perod of observa
"on and 11 were alive at the time of the follow up

{1) Deathy during pertod of observation

Nine patients 1n all died of acute pulmonary oedema meluding 6 who died
during the furst attack All were women aged 19 24 35 35 41 and 36 when
they died 3 of thesc patrents had right heart farlure before the attack and 5
™ 3l of s group had auncalsr fibrillation before the attack The sixth
Fatient had sinug rhythm but had mcreasing dyspnoca on exertion during the
Year before the attack In all 6 cases symptoms thus suggested some PTOBTeS
MO0 of the T2 3 A Ak of acute pulmonary oedema
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3 patrents died during a subscquent attack of pulmonary oedema 9 2 2d¥
years respectsvely after the first attack The ages at death m these casm st
24 33 and 34 years |

Fusther 18 patients dicd of the heart disease without pulmonary oedeu
15 of this group died of congestive fulure after 04 0-1 2 2 2 35 688 j
8 11 14 15 and E/ years 2 patients died of heart death  after $ aud6
years and I pattent suddenly diedd 6 years after the first attack ‘

One patient dicd of recurrence of rheumatic fever 6 years after the st
attack

Two patients died of pneumom= after 0-1 and | year and 4 patients dud
of cerebral emboh after 1 2 5 and 15 years

Age at death - The youngest patient died at the age of 19 & Between e
20th and 28th years & between the 30th and 39th years 10 between the L
and 49th years 7 between the 50th and 50th and 4 between the G0th awd 82
years The average age at death was 436 years thus somewhat lowez thap the
average age at death 1 the whole senes 4/ 0 years

The average surveval time after the first attack of cardiac asthma of a0
pulmonary ocdema was 55 years m the case of those who died

(2) Surcrons

At the time of the follow up i1 patients / females and 4 males were alne

The survival times after the hrst attack of cardsac asthma or acute pulmons®f
ocdema were 2 8 0 10 1 15 and 18 years i the case of the women A
follow up 5 stll had a tendency to attacks after 2 § 9 10 and 1 V&%
whereas 2 had no attacks and had survived 15 and 18 years after the first §
out of the 7 females had right heart farlure at the follow up

The survival times in the case of males were 2 4 4 and 6 years The) at
had a tendency to attacks and ¥ had night heart fatlure at the follow vp

The average age of the surviving patients was 41 2 years The survval U7
after the first attack averaged 84 years

Total assessment of survival after the furst attack

In assessing the survival after the first attack of cardsac asthma of aole
pulmonary oedema at 15 reasenable to exclude patients who died dunng the
first attack as an estumate of the long term prognosis witl only be of i
portance after the fizst attack Fig 13 shows the susvival curves for all <@
survivang the first attack

3

The survival curvee for the whole serics shows a fairly even fall durng ¥

furst 16 years 68 per cent surviving o years 87 per cent 10 years ao
per cent 16 years The medsan survival time was 6 to 7 years

t
With regard to the patents who were under 50 years of age at the first
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Survival curves for 39 patients with past first attack of cardiac asthma or acute

pulmonary oedema The lower curve represents the whole group the upper refers
to patients under 50 years

attack 1t appears that the survival curve s ata shghtly higher level but
otherwise closely follows that of the whole series In this group 78 per cent
survived 54 years 46 per cent 10 years and 25 per cent 16 years The median
survival time was 8 to 9 years

Discussion

Wath regard to sex and age madence the present senies 1s in accord with
Vion's previously mentuaned collective series from the licrature which also
mcluded Gallavardin's cases of relrecissement mitral oedematenx It can
thus be confirmed from the present scries of cases that cardiac asthma and
acte pulmonary oedema comsitute 2 complication in mutral stenosis most
frequently setting on at a comparatively early stage of the disease though also
occasionally durmg the later course

Some of the patients of the present series have had only few attacks fol
Iowed by a prolonged period without attacks whereas others have had attacks
for years Both types occur in 1 10n s series

Single cases of death durmg an attack of cardrac asthma or acute pulmonary
oedema have been described 1n the hiterature (Schellong McGinn and White
Gallavardin) In Viens collective series however only 4 deaths occurred
among 47 cascs described (8 per cent) and Vion concluded that the attacks
apparently did not tggravate the general course of mutral stenosis However
Ius series was not followed up

In the present series 6 patien
monary oedema This corresponds

ts died dunng the first attack of acute pul
to 8 per cent of all deaths duning the period
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of observation 1t must therefore be concluded that the risk of unexpected deat
1n acute pulmonary oedema was found to be very low in the present series

Three out of 39 patients with a past first attack of cardiac asthma or acu
pulmonary oedema (8 per cent) died later 1n acute pulmonary oedema N
does this finding seem to imply a great risk of death in acute pulmonary oeden
for patients with past attacks

‘When the 9 patients who died of acute pulmonary oedema are left out ¢
consideration 1t appears that 25 patients died durmng the period of observatic
and 11 survived Of the 25 deaths 18 died of heart failure (72 per cent) 1t
rheumatic fever (4 per cent) 2 of pneumonia (8 per cent) and 4 of cerebr
embolr (16 per cent} 1 ¢ of causes with the same distribution as n the tot
serses of deaths 7 out of 11 survivors developed right heart failure during tt
period of observation and thus showed signs of progresston of the mtr
stenosis but the period of observation was long for some of these patients

The influence of the attacks of cardiac ashma and acute pulmonary oceder
on the progression of the heart disease as a whole cannot be assessed as the
exists no sertes that can be used for comparison

The average age of patients of this group who died was lower than tb
found 1n the total series sumlarly the average age of survivors was lower th?
that 1n the whole group of survivers

It must therefore be concluded that cardiac asthma and acute pulmona:
oedema occurred 1 one sixth of the present sertes and were complicatior
mostly m the early course of mitral stenosts They were seldom fatal but th
group had a somewhat poorer prognosss with regard to duration of life tha
the whole series of mutral stenosis

HAEMOPTYSIS IN MITRAL STENOSIS

The occurrence of haemoptysis 1n mitral stenosis has long been known [
the Scandinavian literature the symptom has been mentioned by Warburg wh
published tn 1931 4 cases of mutral stenosis with early haemoptysis It appear
from this publication that the patients had been suspected of pulmonary tuber
culosis for some tume before mitral stenosis was recogmzed Oppenhemer an
Schwartz (1934) Guizett: and Dinkler (1988) Breu (1948) Thompson and Ste
wart (1951) and Isaacs et al (1958) have later contributed to the descriptior
of haemoptysis in mitral stenosts

Haemoptysis w the present series
Pure blood was coughed up 1n 76 out of 271 cases (27 per cent ) of the presen!
series
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The meidence of hacmoptysis in mutral stenosis varies rather much 1n the
fiterature according to the nature of the series examined and the critenia of
haemoptysis Oppenkemer and Schuart (1931} found only 8 cases of large
haemoptyns among 1000 of mutral stenosis In Wolff and Levnes series
hacmoptysis occurred 1n 50 out of 541 cises (95 per cent) Gray and Hunt
19°8) found haemoptysis in 22 per cent of 75 patients wnd Willner (1930)
b3ve an mardence of 39 per cent 1n 95 Chinese patients with mutral stenosis
A higher naidence has been found 1n series selected for operation Brock et
al (1959 thus found haemoptysss i 20 out of 50 pattents Logan and Turner
193} 0 17 out of 100 cases of mutral stenosts

Survey of the present seres

Only cases i which st has been described that the patient undoubtedly
coughed up pure blood have been included 1n this group It was analysed
specially with a view to the circumstances under which the first haemoptysis
occurred According to the available data it appeared that the first haemoptysis
occurred tn 16 cases 1n conjunction with cardiac asthma or acute pulmonary
oedema 1 29 cases it was a symptom 1n pulmonary infarction 2nd 1 31 cases
20 1solated haemoptysts occurred

4 distinction between the three chimcally different groups would of course
be somewhat doubtful "The groups cardiac asthma or acute pulmonary oedema
and pulmonary infarction only wclude cases m which the deseription of the
attack was sufficiently charactensstic The group 1solated haemoptysis 15 thus
one of remainders and may possibly 1nclude cases belonging in either of the
other groups Especially with a view to the long term prognosis it was never
theless considered of mterest to mamntain the group of 1solated haemoptysis and
to analyse this in the same manper as those of cardiac asthma or acute pul
monary oedema and pulmonary nfarction

A survey of ages at the first haemoptysis 1 all groups 1s given 1n Table 47

TABLE 47
4 ¢ Incidence at the First Haemoptyss n Isclated Mitral Stenoss

6069

\‘G__J_,"J_" .MTSD ) | o T

5 1 - st
Lsofated haemoptysis 6 1% 6
Haemoptysis n cardiac asthma ) s . _ _ .
Or dcute pumonary oedema 1
Haemoptysis 1n N q v 9 1 9
Pulmonary mfarction -
Total 7 f 17 17 10 1 76

otal

k4 gol
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In the group of isolated haemoptysis the great majomity of patrents w
under 40 years and the average age at the first attack was 292 years In t}
group of cardrac asthma or acute pulmonary oedema the average age was 3’
years and i that of haemoptysis 1n pulmonary infarction the age averag
426 years and was thus distinctly higher than in the two other groups

Isotatep Haesornsi

This group will be dealt with m greater detarl reference bemng made to i
sections on cardiac asthma or acute pulmonary oedema and on pulmonary u
farction as far as the other groups are concerned

The series of 1solated haemoptysis comprises 31 patrents 19 females and |
males

Condition before the first attack

Haemoptysis was the first symptom of mutral stenosis i 4 cases In ]
patients the heart symptoms had been present for less than 5 years n 8 fro
5to 9 years and in 6 patients for more than 10 years The average duratio
of symptoms before the first haemoptysis was 54 years

Condition at the first haemoptysis

The heart rhythm when the first haemoptysis occurred 1s known in 26 p3
tients 4 with auncular fibnillation and 22 with sius rhythm

Right heart failure was present 1n only 1 patient whereas 27 showed 1
definite signs hereof

Factors provoking haemoptysis
Physical exertion released hacmoptysts in 6 patrents In 3 cases the haem
optysss occurred during pregnancy

Frequency of haemoptyses

‘Ten patients had only one haemoptysis and further 4 patients had only on
; but 2 later developed acute pul 'y oedema and 2 pulmonar,
sinfarction

Seventeen patients had 2 or more haemoptyses The absolute number of at
tacks 15 not known with certamnty During the later course of the disease ¢
patients developed attacks of cardiac asthma or acute pulmonary oedema 5
cases) or pulmonary infaretion (2 cases) whereas 11 cases did not present such
complications

Course o Diseast AFTeR TitF First Haemorrysis

Twenty three patients died during the period of observation 8§ were alive
at the time of the follow up
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(1) Deaths during perrod of observation

Deaths from haemoptysis did not occur i the present series

Thirteen out of 23 patients died of congestive farlure and the survival times
after the first haemoptysis 1n these cases were 1 2 4 4 157 7 11 16 23
%2 and 37 years 1 patient died n acute pulmonary oedema 6 years after the
first haemopty s1s 2 died of pulmonary embolism 1 and o years after the first
|haemoptysis 2 died of cercbral embolism 5 and 28 years after the haemoptysis
| patient died of pneumonia 928 years after the hicmoptysis 2 died of sub

acute bacterial endocarditss 2 and 7 years after the hacmoptysis 1 patient died
of recurrent rheumatee fever 6 years after the haemoptysis and 1 died of a
different cause 4 years after the hacmoptvsis

The average age of all patients who died was 39 8 years The average sur

vival time after the first haemoptysis 1n this group was 97 years

() Patients surtrving at the follow up

Two out of the 8 survivors were well compensated at the time of the follow
% and had survived 13 and 48 years after the first haemoptysis 6 patients
had right heart farlure and had survived 4 6 10 21 and 22 years after the
first haemoptysis

The average age of survivors was 44 b years the average survival time after
the first hacmnp!ysn 21 3 years

Total assessment of survtval after the first hacmoptysis
The survival curve for all cases of 1solated haemoptysis 1s given n Fig 14
Counting from the time when the first hacmoptysis occurred 74 per cent

— 00
o

N oA T e
: NN T A o S
% N

3w \\A =%—| 0
Y e N o

& [ &
S - — 20
1S

S

L%

0
/0” 2 ¢ 6 8 0 [Z N ) b
years ofter hemoptys/s
Fig M
Survival after 1solated haemoptyms The centre curve represcnts the whole group (31

Pat ents) below the curve for 11 patients with vecurrent hacmoptyns above the curve
for 10 patients with one hiemoptysis
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survived after 5 years 46 per cent after 10 years and 38 per cent after 1
years The median survival time of the whole group was s to 8 years
It has been attempted to demonstrate the importance of recurreat haem
optysis to survival 1n the Jowest curve in Fig 14 It shows a somewhat greater
fall mn the survival wn the group with recurrent haemoptysis as only about 30
per cent survived after 10 years and 22 per cent survived after 16 years

In contrast with this the survival curve for patients with one haemoptyss
the uppermost one 1n Fig 14 shows a less pronounced fall of the survival per
centage 1 the course of ime as 60 per cent of this group survived after 16
years

There was thus a tendency to a lewer survival rate mn recurrent hacmoptysis
though 1t should be borne 1n mid that the two groups compared were small
comprismg only 11 and 10 patients respectively

Duscussion

In most cases of the present series with isolated haemoptysis 1t was an earh
complication duning the course of mutral stenosis The symptom occurred n
25 out of 31 patients before the 40th year 1n 4 cases 1t was the first sympton
of mtral stenosts and 1 most cases it occurred a few years after the onsct of
the heart symptoms Aurnicular fibrillation when the first haemoptysts oceursed
was present 1n only 4 out of 26 cases m which all details were avmlable and
right heart failure occurred n only 1 out of 28 cases with available data

This finding 1s 1 accord with the statements in the hterature (Warburg
1931 Gur etts and Dinkler 19334 Breu 1948)

In 14 cases haemoptysis was observed only once in 1/ 1t was recurrent 10
cases 1n all were complicated later by acute pulmenary oedema or by pul
monary infarction It may be pointed out that severe loss of blood 1n haem
optysis did not occur 1n the present series

Deaths caused by haemoptysis in mitral stenosis did not occur in the preseat
series A few deaths have been reported in the literature (Isaacs et al 195%
Stewart 1934) but cases of this nature are rare and no survey exists of tht
{requency of deaths from haemoptysis in larger series of matral stenoses

It therefore seems justifiable to conclude that death caused by haemoptys®
1s very rare m mitral stenosis

In the whole group of cases with 1solated hacmoptysis the average age 3
death was 39 3 years 1n the present series 1 ¢ lower than the average age &
death n the whole series The age of survivors with haemoptysis averaged 46
years thus also lower than the average age of all survivors

The course of mutral stenosts both 1n patients who died and 1n survivor
was characterized by progression of the heart disease with frequent develop
ment of right heart falure and 1n most fatal cases the patients died n €O
gestive falure
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Isolated haemoptysis was thus most frequently a symptom i the early course
of mitral stenosts and 1t was never fatal ‘With regard to duration of hfe the
Proguosis in these cases was 1 Little less favourable than n most cases of mitral
stenosis

PUIMONARY LMBOI ISM WITH PULMONARY INFARCTION

The occurrence of embol: 1 the pulmonary artenes with development of
pulmonary infarction 15 a frequent complication 1n mitral stenosis

As previously mentioned the cnterna according to which the diagnosis of
pulmonary embol with pulmonary infarction was established 1n the present
sertes were clinical pictures with acute onset of dyspnoea cough stitch blood
tinged expectoration fever and signs of pleursy or pulmonary mfiltration In
rarer cases acute dyspnoea followed by a prolonged rise of temperature signs
of pleunisy or pulmonary wfiltration tachycardia possibly yaundice and no
Tesponse to antibiotic treatment Furthermore as mentioned below this serses
1acludes a few cases diagnosed at autopsy

However as it has been pomted out recently by Logan end Turner 1t may
be difficult 1n some cases of mtral stenosis to distinguish between pulmonary
mfarcion and pure haemoptvsis of other causation It can therefore un
doubtedly be assumed that not all cases of pulmonary mfarction have been
diagnosed 1n the present series and that a few cases may have been ncluded
1 the group of 1solated haemoptysis The reason why a distinction between these
two groups was nevertheless mamtamed was that these two complications
showed a distinct difference with regard to the phase of the disease during
which they occurred and with regard to the immediate and the late prognoss

The uncertainty in defining pul y 1of; 15 further d by the
fact that bedridden patients with mitral stenosis with pronounced heart failure
father often develop large pulmonary mfarctions which do not produce char
actenstic clinical symptoms this has been emphasized espeally by Levine

and Whate (1937)

Occurrence of pulmonary mfarction i the present seres
Fifty five out of 271 patients (?0 per cent ) had had pulmonary mfarction
Correspondingly  dastrup found pulmonary emboli 11 18 out of 90 cases of

cent)
m.;:?:yst::::; l(ig :;Z:Mu with mitral stenosss who died had had pulmonary

nfarction (27 per cent)

¢ series
D.gg[navgs mht,’.l:n‘:r;se?nf”"“‘m episodes 65 had been chimcally diagnosed
pul

hacmoptysss had beea present m 41 of these cases Tn 28 cases the chmcal
aemoptysis ha
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diagnosis of a first or subsequent pulmonary 1nfarction had been venfied at
autopsy

In 5 cases the duagnosis of pulmonary infarction was not established until
At autopsy They were all patrents with intractable heart fatlure 1n whom there
had been no distinct chinical signs of pulmonary nfarction

Condition at the first pulmonary mfarction

Age and sex ~ The 55 patients are distributed on 37 females and 18 males
“The age and sex distribution at the first pulmonary infarction 1s shown
“Table 48

TABLE 48
Age and Sex at First Pulmonary Infarction 1n Isolated Mutral Stenosts

‘ 0 -2 1009 50-59 60-59 Tt
yon

Males 2 6 6 3 1 18

Females 14 5 16 9 3 a7

Total 6 i 22 12 4 55

The earliest pulmonary infarction occurred in the age group 20~29 years
and 17 patients wm all had thewe fiest pulmonary mfarction before the 40th
year {80 per cent) The highest frequency 1s seen 1n the age group 40-49 years
with 22 cases (0 per cent) after the 50th year there were 16 cases m all
30 per cent )

The average age at the furst pulmonary infarction was 451 years

Cardiac state

(1) Auricalar fibridlation ~ When the furst pulmonary infarction developed
38 patients had unquestionable aurcular fibrillation 14 had sinus thythm
and 1 3 cases the thythm w1s not known Auricular fibrillation was thus
present 1n 70 per cent and was most frequent 1n patients over the 40th year
as shown 1n Table 49

(2) Right heart failure — Right heart failure was present in 36 out of 55
patients (65 per cent) fairly evenly distributed on the age groups

(3) St ¢ of the heart — Roentgenograms taken in close connection with the
pulmonary mfarction were available m 40 cases In 2 patents the cardio
thoraaic index was under 50 1n 9 1t was 51-o4 1n 25 between 55 and 64 and
1n 1 patient the index was over 64
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TABLE 49
Chrical State at First Pulmonary Infarction an 25 Cases of Mutral Stenosis
Hat shythm
ot t ® ('n‘ Bt

o s Mot Rhythm

Bythn (b tat a thn wn
20-99 years 3 3 4 2 0
30-39 un 7 6 5 )
1049 93 17 2 18 2
50-59 12 6 a [ 1
60-69 N 4 [ 4 0
Total 53 36 H 33 3

Sbecial factors predisposing fo pulmonary nfarction

Subacute bacteral endocarditis was detimtely ascertamed in 1 patient and
s presence was supposed in another patient Both were women between 20
and 29 years 2 patients developed pulmonary mfarction after appendectomy
and 1 after abortion Fipally 1 patrent had phlebitis of the lower extremities

Summing up 1t can thus be ascertained that pulmonary infarction occurred
atan average age of 451 years 1 the present seres that 70 per cent of the
patients had had auricular fibnllation 65 per cent right heart failure and
that 29 out of 40 patients examined had cardio thoracic mdices over 54 Pulmo
nary infarction was thus i most cases a late complication durmg the course
of mutral stenosis

Recurrences of pulmonarv imfarction
Recurrence of pulmonary ifarction was seen in 14 out of 28 patients who
survived the first attack (50 per cent) 11 of these bad only one recurrence

3 had several

Findin, s at antops:
of sgﬁ aumpnfd)cas:s of mitral stenosis 28 had fresh putmonary mfarctions

(33 per cent) this corresponds to the frequeacy of 31 per cent of pulmonary

infarctions mn 101 cases of rmitral stenosis reported by Grakam et al and to

31 per cent mn Levine and Whites 52 au;oysn:d cas:[s s
ction were found 1o 6

the right atnum m pu monary mfare
w’trh;nlu;bns:: e B the present series Correspondgly Graham ¢t al
fous 0cl th - bopses sn the nght atrium i 9 out of 31 cases of mitral stenosis
nd throm

with pulmonary infarction
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Coursr OF DiSEaSE AFTER DEVELOPMENT 0r PULMONARY INFARCTION

(1) Patients who died during the }eriod of observation - 50 patients of thy
group died 5 were alive at the time of the follow up

OF the whole group of 55 patients 2/ (49 per cent ) died soon after the first
attrck of pubmonary infarction

Of the chimcally dragnosed cases 22 out of 50 {44 per cent ) died soon after
the frest attack

Tourteen out of the 28 patrents who survived the first attack (50 per cent)
Jater had one or several recurrences and 10 patients died ummeduately after 2
recurrence The survival times of these patients after the first attack were
0-1 122245510 and 15 years

Thus 32 m all out of the 50 patients with clinscally diagnosed pulmonary
imfarction (64 per cent ) died soon after this comphcation Stnce as previously
mentioned there were several contributory causes of death m many casts
pulmonary mfarction was not the actual cause of death 1n all these cases In
14 cases 1 all it was conndered the actual cause of death whereas 1t was
contributory n the other cases

Thurteen patients died without pulmonary infarction as contrsbutory caui¢
1t of congestive failure and 2 of artertal embolt The survival times i these
cases were 0-1 0~3 0~) 0=} 2 3 4 4 6 7 7 12 and 18 years

The average age for all patrents who died was 470 years 1 e the same 23
1n the whole series

(2) Patients survimag at the tume of the fallow up

Five patsents were aljve at the follow up 4 with night heart failure The
average age was 54 2 years The survival tumes aiter the first attack were 0-1
2 11 18 and 16 years

Assessment of surmval after the furst fulmonary mfarction

Twenty two out of 50 patients with clmically diagnosed pulmonary 1afarc
tien died soon after the first attack Patients who developed pulmonary 1n
farctions thus had a very serious prognosis i the present seres

The survival among patients surviving the fiest pulmonary snfarction 1
shown 1 Fig 15 It appears from the survival curve that 46 per cent. survived
5 years 2 per cent 10 years and 11 per cent 17 years The prognosis for
pabents who survived the first pulmonary mfarction was thus also serious 3¢
the present series

Summary

Pulmonary infarction was a comphcation developmg late during the cours®
of mitral stenosis 1n the present series The average age at the first atlack
was 45 1 years 70 per cent of the patients had aumcular fibnllation 65 per
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’ Survival curve for 8 patients who survived the first pulmonary infarction

\
et had right heart farlure and 28 out of 40 cases m which toentgenograms
vere available had a cardiothoracic index over 54

The pulmonary infarctions thus occurred m patients who already had an
advanced mral stenosis

The prog, 1 cases with cl 1y d d pul y mnfarction was
ey serious 44 per cent died soon after the first attack Among those who
survived the first attack the survival percentage was 46 after 5 years 27 after
@ years and 11 after 17 years Fifty per cent of the survivors had one or
several recurrences of pulmonary mfarction

With regard to duration of hife this group corresponds to the average found
Jm the whole seraes of cases of mutral stenoss

OTHER PULMONARY AITFCTIONS DURING THE COURSE
OF MITRAI STENOSIS

Of other pulmonary affections mention may be briefly made of pneumoma

and haemosiderosis

Prevmoma
It 1s a well known fact that patients with ymitral stenosig are especially pre

dispased to imfections of the respiratory tract The present series contained
numerous cases with acute or chromc bronchitis 1 the past histery but these
statements can hardly be considered complete and the frequency of this com

Plication will not be assessed
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Pneumonia was described i 97 cases (36 per cent) including 24 with re
peated pneumonia

This comphication occurred at any time duning the course of the disease but
as mght be expected most frequently duning the last phase As previously
mentroned pneumomia was the cause of death in 3 per cent of the cases Itis
worthy of mention here that before chemotherapeutics and antibiotics were
introduced p doubtedly buted to a p 28 o
a great number of the more advanced cases of mitral stenosis With the modern
cffective treatment of pneumonta the shortened course of this discase may be
cxpected 1 the course of time to result in an improvement of the prognoss
of mitral stenosis

Haemosiderosis i the lungs

1t 15 well established that the r gram of the lungs in mitral stenosis
may on rare show pul y h d as a diffuse widespread
micronodular process which may be exactly like the roentgenologic findings
1 Boeck s disease mihiary tuberculosis or car

In the Scandinavian hterature this finding has been mentioned by Arseth
(1948) and by Frost et al (1952) The latter authors reported 4 cases of pul
monary haemosiderosis m mitral stenosts 3§ of these cases were histologically
verified as hacmosiderosis as deposits of haemosiderin were demonstrated m
the macrophages of the pulmonary tissue The existing literature on haemo
siderosis 1n the lungs has been reviewed by Frost et al Lendrum et al {1950)
and by Laubry et al (1948) It appears from these publications that roentgeno
logically demonstrable haemosiderosis in the lungs in mtral stenosis 15 most
frequent 1n males betwen 20 and 40 years of age that it may be present both
with mild and with severe symptoms and that 1t 1s relatively frequent 1 con
Junction with repeated haemoptysis

The nadence of r 1 Hy d ble h d i the
lungs 1n mitral stenosis has not been precisely established

In the present sertes a study of 189 cases showed roentgenologically verified
haemosiderosis in the lungs 1n only 1 case The patient was a man He had had
no rtheumatic infections stated that he had had heart symptoms from his 25ed
year and from that tyme repeated attacks of acute pulmonary oedema durn
which he coughed up small quantities of pure blood At the first ohservatio?
he was 27 years had sinus thythm and presented signs of right heart faifure
The electrocardiogram showed nght aus deviation and a negatve Ty The
cardio thoracic index was 62 and the sascular markings of the lungs showed
n the '3 a diffuse mic dular pattern ch 1stie of haemo
sideross He had mcreasing heart trouble after the first examimation and died
1 year later i his home in complete heart farlure
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| R logically d ble | d n the lungs was thus ob

erved 1n only 1 out of 189 cases in the present series and the findings 1n this
ase were 10 accord with the statements in the hiterature

ARTERIAL EMBOLL IN THE SYSTEMIC CIRCULATION
IN MITRAL STENOSIS

The occurrence of arterial embolt n the systemic airculation s such a fre
uent and momentous complication 1 matral stenosis that special mention of
hus was considered justifiable
There 13 2 very extensive hiterature on the subject A survey of the publica
1;;: has been given by Lenegre et al (1951) The authors themselves mentioned
cases of cercbral emboly in mutral disease Among the more mportant publt
;t;t;ns of recent years mention may be made of Harris and Levine s survey
i cases of cerehral emboli 1n mutral stenosis (1941) and of one by Daley
al (1951) comprising 194 cases of arterial emboh n rheumatic heart dis
ase (almost exclusively mtral disease)

Arterial embol: 1 the systeric crrculation wn the present sertes

th‘\hr:enal embolt 15 the systemic circulation occurred 1n a total of 75 patients

o present series (28 per cent of the whole series) Of the 189 dead patients
mall had had artertal emboh (32 per cent )

Chnscal features

b“m group comprised 22 males and 53 females the ratia females/males thus
cing 94 1 which 13 1n accord with the usual sex incidence in the total seres
The age distrsbution when the furst arterial emboli occursed 1s shown

Table 50 there s 2 distinct predomnance of females and the ughest incidence

n the age group 4049 years

bolt First Occurred n the

‘ TABLE 50

Age and Sex Incidence when Artenal Em
System ¢ Crrentation
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Artenal emboli 1n the systemic airculation were not observed untl the 90t
year m the present series 8 patients had their first emboli before the 30
year and 20 before the 40th year (27 per cent) 26 patients (33 per cent) ha
their first embol: between the 40th and 49th years In 22 cases i all the com
plicatron developed between the 50th and 59th years in 6 between the 60t
and 69th years andn 1 after the 70th year

The average age when the first artertal embol: developed was 45 9 years

Localr ation of the embol

A survey of the localization of the arterial emboli 1n the present series &
given 11 Table 51 As the present book deals with the chmical conditions the
diagnoses of emboli given 1n the table arc based solely upon the clincal find
ings Discrepancies between the chinical and the pathologic anatomical diag
nosis of emboli will be mentioned 1n the section on autopsy findings

‘The most frequent form of arterial embolr 1n the systemic crreulation ap
peared to be cerebral emboli which represented 60 per cent i all of the tota!
number of arterial emboli Almost 2 per cent were localized to retinal arteries
the rest being actual cerebral emboli

The second most frequent form 1s artenial emboli 1n the lower extremthies
representing 22 per cent of all embol:

Emboli 1n arteries to the abdominal organs constitute the third largest group
representing 12 per cent of all emboli The group comprises emboli 1n splemec
renal and mesentenic arteries

Rarer forms were emboli in the upper extremities 4 per cent of all and 1
the aorta and the iliac arteries 2 per cent of all

Number of embolic episodes and wterval between these

Dufferent localizations of artenal emboli were comparatively frequent 1n the
same patient within a period of a few hours or days For practical reasons 2l
arterial emboh occurring within a week were considered one embolic episode
According to this arbitrary definition 47 patients have had 1 embolic ep1 ode
whereas 28 have had repeated eptsodes varying from 2 to 6 24 patients have
had 2 episodes 2 have had 3 1 has had 4 and 1 has had 6 episodes

The interval between repeated episodes varied from 1 week to 10 years In
4 patients the second episode occurred within a year in 24 after more then
1year and in 7 of these after more than 5 years

Cardiac state when the first artertal embol: occurred
(1) Auricular fibnilation ~

With regard to the heart rhythm when the first artenal embol occurred
reliable data were available 1n 67 out of 75 cases 57 patients had avrscular
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TABLE 51
Localt ation of 173 Imboli 1n 7 Latients

= =]

drtenes to the bran - i o
Cercbral artenes ”
Retimal artenies 2 o
Artenies to abdomunal organs - 1 !
Splennc astery 7
Renal arteries 7
Mesentenic arterres ! 2
‘ne w12 and siac arterres ° o
Antenies 1o the lower extremties o 4
{rtenies 1o the wpper extremitres 2
Tota 13 10

fibrllation (85 per cent of the part of the series n which definite ‘da;? ;:s:
available) As far as 1t can be ascertaned 10 patients (15 Pc’;,clmdcvzlo ed
with reliable data) had sinus thythm when the first artenial clm oli c.mcdpthe
Asnot all patients were observed Just at the time when embol 's:.doc aroxysmal
Possibility cannot of course be excluded that some may have had p:

aungular fibrillation at that tune

TABLE 5°
Heart Rhythm when First Artenal Embol Occurred n Mutral Stenosis

3 osr | o Leve |77 | T
S &
-

s s s 1 K]
Aunicular fibnillat on 6 10 v " - - 10
Sinus thythm i ' . 1 - 8
No data available - !

22 6 1 %
Total 8 ¢ 26

he first artersal

d heart thythm when tl

Tab} & survey of age an A

e bal o g“:s; appears that patients with smus rhythm were ch[lc y o] ;

[:l (:'ll °‘:‘:‘“’° trmi:; under 50 ycars but also that the mnaidence of auncula
und 1n the age g

fibnillation was high 1n all age groups
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The duration of auncular fibrllation before the first embolic episode 1
Lnown 1n 56 cases 1 patient developed embolism in the course of paroxysma
fibrillation 15 patients had had aurscular fibrillation for less than ! year !
for periods from 1 to 4 years 15 for periods from 5 to 9 years and 6 patient
had had auricular fibrillation for periods from 10 to 15 years Apparently then
15 thus no relationship between the duration of avricular fibrillation and th
occusrence of arterial embolt

{2} Heart szze -

Roentgenologic assessment of the size of the heart in immediate connectio
with the embolic episode was performed 1n only 16 patrents 3 had a cardwo
thoracic index under 54 In 10 1t vaned from 55 to 64 and n 3 patients the
index was larger than 65 The left atrium was enlarged in 13 pattents shghtly
enlarged 1n 3 moderately enlarged in 9 and much enlarged 1n 1 patient

(3) Right heart faslure —

Rught heart failure diagnosed by the usual critena was present in 26 patients
(34 per cent) Its duration was known m 25 cases 9 out of the 25 had devel
oped therr heart falure withm the year preceding the embolism 10 had had
right heart faslure for perrods from 1 to 4 years 5 for periods from 5 to 9
years and 1 patient for 14 years

(4) Drugs -

Maintenance treatment with digitalis was instituted 35 cases when the
first emboli occurred The great majority of the patients had been given digt
tahs for several years and no relation between the digitalis therapy and the
oceurrence of arterial emboli could be d 1 patient developed em
bolt n the kidneys 1n the right ihac artery and the right postenor tibral
artery n the course of qumdine treatment to convert auricular fibrllation
nto sipus thythm Quinidine was however used in so few cases i the present
series that a critical estimate of the nisk of embolism when this drug s used
cannot be given

Speaal predisposing factors

One patient with subacute bactenal endocardibis developed emboli in on¢
lower extremity She was included 1n this group as she was the only patient
wath subacute bacterial endocarditis and artersal emboli in the present series
1 patient had cerebral embolism duning pregnancy

Autopsy findings
Companison between clincal and pathologic anatomcal diagnoses
Cercbral embolism was found 1n I2 patients at autopsy All had been clime

ally & agnosed
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Enboh n mesenteric arteries were demonstrated at autopsy 1n | case This
Hiagnosis had also been established chimeally
Embol 1n the splemue artery were found 1n § cascs at autopsy In 1 case the
dimeal diagnosis had been established owing to typical pamn below the left
ostal margin tenderness and a rise of temperature In the other 3 cases the
:lrmc embolism had not been diagnosed as the clinical picture was domtnated
Ciys:)::!momry embolism 1n 1 case and by cmboli in the Jower extremities in 2
!;::t::::x:uh 1n renal arteries were found at autopsy of 8 patients In only
o ¢ condition been diagnosed clintcally 5 out of the 7 other cases
Car erial embolt of different Jocalization at the same time
hzdx:zmcc; after previous kidney infarctions were scen m 16 cases Only one
; presented charactersstic climcal symptoms of renal embolism
Th::hu group cerebral emboli had thus been correctly diagnosed 1n all cases
w ame applies to embol: 1n the mesenteric artery
mcal“:n:;li:m mhcmhoh 1 the splenc and renal artenes however the ch
et bt a1 ;‘ ya: ologic anatomical diagnoses differ The former were cor
et 15e chinycal examination 3 out of 4 splemc mfarctions 7 out of 8
Those find out of 16 previous kidncy mfarctions had been overlooked
o aml ings with regard to the certainty of the clintcal diagnosss of em
1 accord with statements m the hiterature (Daley et al)

Thrombs 1 the heart
I
bo; 12 out of 17 well described cases with recent or previous arterial em
oh aopsy revealed thrombi n the left atrm ot 1 the Ieft auricle The
ases showed no focus from which the embolism might have arisen

ProcNosis

Recurrence of arteral embolism
. OF all 75 patients with artenal emboli 18 (24 per cent) died owing to the
st embolic episode These patients are mentioned 1 detail below

Of the 57 patients who survaved the first arterial embolt 28 (48 per cent)
Later had another eprsode The pumber of embolic eprsodes and the nterval
between these have been previously mentioned But it may be poted out here
that there 13 & high madence of securrences m patients surviving  the frrst

‘ embolic episode

Lethalty

Sixty one out of the total series of
fystemic arculation died at an averd
age of 51 8 years survived at the time of

75 patients with artersal emboli 10 the
gc age of 187 years 14 at an average
f the follow up
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Death as the direct consequence of arterial emboli occurred m 27 patients
18 died owing to the lirst embolic episode and 9 as a consequence of re
currences 36 per cent 1o all of all patients with arterial emboli and 44 per
cent of all fatal cases 1 this group died as a direct consequence of artersal
embolism

Nincteen patients died of cerebral emboli 1 e 25 per cent of the whote
series and 31 per cent of all deaths With regard to the 8 other deaths 1 was
caused by mesenteric embohistn 2 by emboli 1n the aorta or 1n 1ts larger visceral
branches and 5 by emboli 1n the extremities with simultaneous abdomnal
embolt 28 out of the remammng 31 patients died of heart fatlure {in 9 m con
junction with pulmonary embolism} 5 died of mfections (8 of pneumona and
2 of sepsis Iike conditions) and the cause of death was different in I case

Survival after farst occurrence of arterial embols
(1) Deaths

Nine patients died of recurrent artenal embolism 3 within 1 year after the
farst episode 2 after 3 years and the last 4 after § 6 & and 10 years respec
tively

Of the 28 patients who died of heart failure 5 died within 1 year after the
first embolic episode Then follows a fairly even distribution of the cardiac
deaths on the next age groups 10 patients in all died within 3 years 15 within
5 years and 26w all 1 the course of 10 years £ patients dred of heart farlure
after 14 and 18 vears respectively

Of the 6 patients who died of causes other than embolism or of infection
5 died 1n 10 years and the sixth within 11 years after the first embolic episode

(2) Survivors at the follow up

Fourteen patients with past artenal embolism survived at the time of the
follow up The group includes 8 who had been observed for less than 5 years
while 6 survived over 5 years after the first emboli appeared 3 out of the &
survived more than 10 years after the attack 8 patients had no complamis
caused by past arterial embolism 4 out of the 8 had had cerebral emboli m
cludng one with embolt i upper and lower extremities as well whereas the
lower extremuties had been affected in 4 patients

Six surviving patients still had hemiparesis after cerebral embol1 2 2 4 7
7 and 10 years ago respectively

Total assessment of the survial after first arterial emboh

As already mentioned 18 out of 75 patients died m the farst embolic episod¢
The survival curve shown 1n Fig 16 has been calculated for the 57 patient’
surviving the furst episode It appears that 55 per cent of these survived 5
years 20 per cent survived 10 years and 6 per cent 16 years
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Survval curve of 57 cases of 1solated mitral stenosis surviving the first artenial embolt

It may be added that 6 out of 14 survivors presented severe permanent
changes after cerebral embols {hemiplegia)

Patienty dcvclopmg arterial embolt thus had a grave prognosts in the
Present serjes

Discussion and Summary

Arterial emboks in the present scries developed m patients at comparatively
advanced ages {averagmg 452 years) and at rather advanced stages of the
disease 85 per cent of cases in which details were avarlable thus had auncular
fbnllation 36 per cent had night heart faslure and 13 out of 16 examined
Toentgenslogically had cardio thoracic ndices over 51

e age distribution 1n the present series when the first atterial embols

Oceurred corresponds exactly to that given in seres analysed by Harris and
Levne Lendgre et al and Daley et al

Auricular fibnllation when embols farst occurred 1 these serics of cases
was present 1n 76 per cent 815 per cent and D1 per cent m the order men
ttoned abave and right heart failure occurred in the same sertes 1 68 per cent
6% per cent and 34 per cent of cases The preseat series 15 0 accord with
these findings

In cases developing artennal emboli in the present series the pmghoslls w:s
grave One fourth of all with thi comglication died when 1t first devel npel
and over ope third of all deaths were due to artenial embali Ce rrc"p;mdlng yd
Daley et ol found that 12 per cent died of the first attack of embolism an:
that 41 per cent died of the first or of subscquent attacks

']
K an o1
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With regard tc cerebral emboli alone both Harris and Levine and Lenegre
et al found a direct lethality of 33 per cent In the present series 13 out of
52 pattents 1n all with cerebral emboli died of the first attack (25 per cent)
and 19 m all died of the first or of subsequent ccrebral emboh (37 per cent)
thus corresponds to the Iethality in the total series of arterial emboli 6 out of
10 who survived cerebral embohi had severe persistent pareses

The average age of patients with artenal emboly was hugher than that found
i the total series of mitral stenoses both at death and at the follow up

Arterial emboli were thus a serious compheation 1n the course of mitral
stenosis 1 the present series It generally appeared at an advanced age and at
rather an advanced stage of the discase The direct lethality was high and
the prognosis in cases with a past first attack was grave as only half the
patients survived from 6 to / years A considerable number of survivors had
severe sequelae

PREGNANCY AND THE COURSE OT MITRAL STFNOSIS

Pregnancies wn the present series

Of the 194 women of the present senies 125 (65 per cent) were pregnant
once or several times 109 women {56 per cent} gave birth to one or several
hveborn children

The 125 pregnant women had had 378 pregnancies in all ending as follows
Delwvery of hiveborn child 1n 322 cases stilibirth in 10 cases spontanens
abortion n 15 cases induced abortion mn 29 cases and death during pregnandy
n 2 cases

The number of liveborn children 1s distributed as follows 30 women gas¢
birth to 1 child 81 to 2 chuldren 15 had 3 children 18 had 4 § gave birth 1o
5 children 5 bore 6 children 2 had 7 3 had 8 1 had 12 and } had 13 In¢
born children

Pregnancy with delivery of a Liveborn child was thus very frequent m tht
present senes

1t 1s therefore natural to mention briefly the more essential events observed
duning the course of mitral stenosis in connection with pregnancy 1n the present

senes

Hearts complants dunng pregnancy

Wath the mcreasing demands on the function of the heart caused by notmal
pregnancy 1t must be expected that the degree of heart trouble may mereas®
duning pregnancy n patients with mitral stenoss
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Fify 9,
‘tmublid“}l:; l[’;;::r ;:,:f‘:m women (40 per cent) stated that they felt more
b f Beurt oot uring pregnancy In {0 cases there was an aggrava
b e e tnp :u:ls present in advance and in 10 cases the patients stated
ot nut’ofltsnms ad set on duning pregnancy
ot pregmaney ]:asl:; (45 per cent ) the heart complants mcreased dunng the
ol regrancy cases the symptoms did not aggravate until during the
e Qg the f,ml, cases during the third 10 4 cases duning the fourth 1n
o 15 cons and 1n 1 casc during the seventh preynancy
aney [ g of lh:ggravahun of the heart symptoms occurred during preg
oot denclo c cases heart symptoms were present 1n advance whereas
P untit after the preg 1es

at
,;::; of heart complamis during pregnancy
€ pr
oy lhi :at majonity of patients with ncreasing complants during preg
palptati ggravation was 1n the form of mcreasing dyspnoca on exertion
o on premature beats or fatigue
special compl
€ the followng Plicaions durng pregnancy mention may be briefly made

Cardi
ac as|
thma or acute pulmonary oedema occurred 1n 4 patients

A w
yeass ha d"':‘::mﬂlred‘ vsk suffering from dysproea on exertion from the age of
h“mﬂwyus b fz tacks of cardiac asthma and acute pulmonary oedema with
Aftetmsrds she ot oy mer of pregnancy Delivery at term of a sullborn chuld
Progressed with, d:Voll] y slight dyspnoca on exertion At the age of 37 the heart disease
that age elopment of right heart fatlure and she died 11 heart failure at

vIA
19y At g Red 31 She had had uncomplicated deliveries when she was °1
11 the third mogt of 96 she developed heart 5 mptoms during her third j segnancy
of cardiac a;[hon; of her fourth pregnan y at the ape of 31 she had seversl attacks
then fecly ma and acute pulmonary oedema She wanted to go to term and was
ng well 1ntil she suddenly d ed at the age of 37
3
mgh)t ‘;‘gwr“mn aged 25 who had had heart compl nis from her 0th year had &
sravation during her first pregnancy ard aborted m the 6th month A fow
oma ump oved somewhat tho gh sh was
+ an 6 months lat r she had aur cular

sull
exhausted with pronounced dyspnoca on exer!
14 onths after tl ¢ abort on he died

f;

ﬂfﬂllalmn W th cerebral emboh and hemupa € §
Pueumonia

4 had two uncompl cat & lelivenes at ages of 24

the age of 29 but developed acufe pul

onounced dyspro a on exerton but o
att ck of acute pulmonary

IHS‘L SA)‘woman aged 29 who ha
mon ad her third upeventful del very at
ponary oedema the nest day She then had pr

¢ attacks unt | she dued at e ag of 34 du ng another
oed max
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Haemopty sis
Haemoplysis occurred in 3 patients of this group

(1) A woman aged 28 who had had heart symptoms from her o4th year had sever
haemoptyses at the age of 28 When she was 32 she had several haemoptyses agn
durng the last months of her first pregnancy Chloraform anaesthesia was adwm
tered to induce delivery but suddenly she collapsed and died

(2) A woman aged 23 developed heart symptoms and next year during her secon
pregnancy she had repeated hacmoptyses abortion was therefore nduced Afterward
the patient had increasing dyspnoea on excrtion later also at rest She died mn hea
failure at the age of o7

(3) A woman aged 44 who had p ly had 6 ful preg develope
persistent heart trouble during her seventh pregnancy at the age of 36 Dunng he
eighth pregnancy at the age of 44 she had repeated haemoptyses Pregnancy was &r
ried through and she delivered a liveborn child Afterwards her heart disease w3
slowly progressing At the age of 67 she died of heart failure

Paroxysmal tachycardia

This occurred 1n 2 patients duning pregnancy One had had previous attacks
these were much d during 2 p with delwery of livebor
children The patient was still alive after 12 years The other patient firs
had tachycardia during her sccond pregnancy when she was 3o It recurrtd
only once 13 years later the patient died of pneumonia

Aurcular fibriflation and right heart falure
Four patients developed aunicular fibrillation night heart failure or both
signs dunng pregnancy or puerperium

(1} A woman aged 93 who had had hearl sympioms from her 6th year had 3
attack of auncular fibnllavion 1n the 9th month of pregnancy She died 3 days alter
Caesarcan section when she was delivered of a liveborn chud 1 an acute attack o
rapid avnicular fibnllation Autopsy revealed a severe matral stenosis but no emboh

{) A woman aged 29 with heart symptoms from her 10th year after delivery of
a liveborn child she developed auncular fibnllat on during the puerf erium Her
Qition detenjorated constantly with development of right heart faslure of which sb¢
died within 2 year

month of her first ped aurreular fibn), and nght hea

farlure Following tduced abortion in the 6th month her condition remamned P
manently aggravated 3 years later she died s heart failure

(3) A woman aged 33 with heart symptoms from her 20th year duning the &8
she devel

(4) A woman aged 37 with heart symptoms from her 13th year developed gt
heatt failure during the 7th month of her first pregnancy She waz delivered of 3 hv"
bom child by Cacsarean section Right heart farfure persisted and during the #
year she developed auncular fibpllation The pauent was alive 9 years later
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In 3 cases with ch

hrome aurscular hibrdlation  pre;

Lmugh without special comphications pregmanas e et

Sub

mqa:;zt:jt;dcnal endocarditis - This was present during the hrst preg

T man aged 26 who had had heart symptoms from her 18th year
ne month after delivery of a livehorn child

Cereb,

'ehve:e:ials'l,.’:,b:[um w preguancy was present 1n a woman aged 45 who had

% during h: C(‘;Y‘;: children before she developed heart symptoms at the age

 the (hudo mormh I[";E“JM)' Later induced abortion was performed twice
of he

treral embohim and. ;‘::lsh‘h pregnancy when she was 45 she had acute

eaths
Uﬂlunc:),' 1"’”"”?'1! aggratation of heart symptoms m
on wuth pre

Deaths pregnancy

Two death

S OC
Al ot of 105 r‘“""d during pregnancy and 2 dunng puerpenum Four
cent pregnant women died duning pregnancy or pucrpenium 3 per
) pusrp p
Of the 2
‘wom

hloroform <o t: who died during pregnancy one died in collapse under
atrbuted 1o ey In this case the fatal outcome can hardly be directly
hied month :r“g“amy The other patient died of cerebral embolism 1n the
R d As death of cercbral embolism 15 no infrequent
Pregnancy ¢ mitral stenosis i general 1t 15 presumably doubtful whether

Dtathcr :‘: be considered the direct cause of death in this case

n

il Tlmunc of the pucrperum was caused 1n one case by acute fatal
1 these o rillation and 1 the other one by subacute bacterial endocarditis
delvery ¢ ses 1t 13 more dfficult to evaluate the 1mportance of pregnancy and
"°ntnh:¢°:y the fatal outcome but pregnancy has undoubtedly been at lcast

The
s total result 15 thus that dea b occurred during pregnancy and parturition

Eumptts:n( series 1n 4 out of 125 patients with rmitral stenosis {3 2 per cent)
the and Appel (19501 have collected a total of 28 scnies of cases from
of s :ra(ure and found an average lethality durng pregnancy and puerperium
anal 1 per cent among 6 352 women 1n all with theumatic heart discase The

y515 chiefly comprised Anglo Saxon seris of the period 193648

anmtenl aggravation of the heart discase after pregnancy and parturition
2s stated by 28 patients i all 5 were mentioned above n I case the aggrava
tion commenced with acute pulmonary ocdema during puerperm 1 1 with
Tepeated haemoptysis during PregRancy and n 3 cases with auncular fibril
lation or right heart failure during pregrancy In the other cases the aggrava



tion was chiefly 1n the form of increasing dyspmoea on exertion persistio
after the pregnancy

Twenty eight out of 125 pregnant women thus stated that thew heart disease
had aggravated after pregnancy (23 per cent of all pregnant women)

Since as previously mentioned most patients of tius group had had symp
toms for some time before the pregnancy and thus nsked a spontancous pro
gresvion of the disease 1t 15 difficult to evaluate to what extent the aggrava
tion was duc to the pregnancies and how much spontanenus progression
accounts for

Ninety three out of 2> pregnant women stated that the heart disease &d
not agg te as a direct il of pregnancy or partunbion (14 pec
cent of all pregnant women)

Influence of pregnancy and barturtion on the subscquent
course of mitral stenosis

As pointed out i Julus Jensen s monograph (1938) a real evaluation of the
mfluence of pregnancy on the ordinary course of mitral stenosis 1¢ an nsofuble
task An mveshgation might be carred through if two comparable series of
women with mitral stenosis could be procured one with the other without
pregnancies However m all series of mitral stcnosis pregnancies will be
frequent that a usable series of non pregnant women to be used {or comparison
cannot be procured A selection would take place sa that the majorty of the
mufdest cases of the disease would consist of pregnant women and the grovp
of non pregnant would show a preponderance of cases with early progression
{f the latter were left out the remaming group of non pregnant cases wouls
be so small that 2 comparison would be very doubtful This has been confirmed
to the full 1n the present serics and the problem will therefore not be dealt
with m detal

Summary

In the present serses of ssolated mutril stenoses pregnancy and partriso?
were frequent 125 out of 194 women (65 per cent ) had heen pregnant once o
several imes and 109 women (56 per cent) had given birth to one of several
fiveborn chuidren Induced abortion was performed in 29 cases Death dunag
pregnancy or puerperium accurred 1n 4 cases (32 per cent 1 Persistent aggrar?
tion of the heart disease after pregnancy was stated by about ane fourth of
the patients who had been pregnant chiefly those who had heart complaints
sn advance Three fourths of this group had had one or several pregnanci®
without perssstent aggravation of the heart disease these were mostly patients
who had had no Feett symptoms before An af the mfluence of
pregancies on the ordmary course af the mitral stenosts could not be carned

through
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ARTER{AL BLOOD PRESSURE IN MITRAL STENOSIS

This section guwes a survey of the artenial blood pressure m ssolated mitral
fenoss.

Tee artersal blood pressure has been measured 1n almost all cases of the
reseat series The apparatus used was an ancroid manometer frequently cor
teed by compatison with a mercury manometer In the case of the hospitalized
dhents repeated measurements were generally performed at intervals of one
rseveral days In these cases neither the highest nor the lowest but the more
‘ubk mean value read was chosen to mdicate the patient s arterial blood
presure In the case of outpatients there 15 generally only one result of
easurement fixed after $ measurements at intervals of a few minutes
Therefore the serses 1s not quite umform with regard to the procedure used
Tmeasunng the blood pressure This however will nat be of deasive 1m
portance to the ensuing evaluation of the results as an amalysis of the cases
doutted to the department has shown that there are but slight differences
o**ween the blood pressure on the first day and the stable values found later
™ Convdered from the number of patsents with an artenial blood pressure
<7 15090 mm Hg an evaluation based upon the first measurement would
"¢ anly 3 per cent more wn this group than an evaluation from the most
stable value

Artena] plogg pressure an the present series
This was measured m 190 women and 16 men of the present series at the
‘hr:t xamination and 1n 59 women and 15 men at the follow up

Attenal blood bressure at the first observation

Big 17 shows the curves representing the average systolic and diastohic blood
P &36ares 10 hoth sexes at the first exammnation the sertes 15 divided mnto ae
€195 It appears that the average systolic blood pressure m women shows
farly eyen nse from about 115-120 mm Hg in patients under 20 to about
M0-150 mm Fig iy those over 70 years of age Except for the age group 15-49
Woich had htgher average blood pressure the average systolic blood pressure
" riales showed essentially the same rise with advancing age

The average drastolic blood pressure shows a similar even though somewhat

Spronounced mse from about 65 mm Hg 1 patients under 20 years to about
® mm Hy in those over 70
10 cases of mutcal stenows Levine and Fulton (1929)
d Gray (1954) have reported exactlv sumilar rises In the average
J Sare with advanang age

Tricot et al (1941)
blood pres
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rises with advanaing age 1n both diseased and healthy individuals The Bte
rature on thi subject fas been reviewed by Bechgard (1916) and by Ao 1.
et al (1952) Duning recent years more extensive mvestigations of the heght
of the arterial blood pressure m relation to age 1n the average population b
been undertaken by Pickering (19591 Wesss (1950) and by Master et al (9% |
It appears from these publications that the r1se mn the average systolic and
diastolic blood pressure with advancing age 13 greater than previously supposcd i
Master et al (1959} examined the blood pressure 1n about 15000 persons “"‘{' {
were fit for work and stated that they were n good health On the bass @ {
these examnations the authors calculated the values of the avesage systolié }
and diastolic blood pressures with advanang age 1n women and men Thest 5
4

|
It 15 a well known fact that the average systohic and drastolic blood press¢ € %
i

values are veproduced 1n Fig 17 for the age groups from 16 to 65 years ad
show a Jevel and a nise with advanang age which n all essentials corresp™
to the findings in the present series

The average systolic and diastolie blood pressures in the present senc §
cases of mitral stenomis thus showed exactly the same tendency to nse W
advancing age as was found by Mastcr et af i a normal population and the
rise was of the same order of magmtude i

s of !
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drtenal hypertension m the present series

Hitherto 1t has most frequently been the usual practice to consider an arte
ral blood pressure exceeding a certan defimte imit ¢ g 150/90 mm Hg as
pthologrcally sncreased This also appears from the literature on artenal blood
pressue an mitral stenosis For the purpose of comparning the present serics
ih the most important findings in the literature the frequency of an artenal
Bood pressure of 150/90 mm Hg or more 1n the present series 15 shown in
Table 53 1n relation to age

Amon, women 1 the present senes a total of 38 out of 190 (20 per cent)
'ad an artenial blood pressure of 15090 mm Hg or more including 10 out of
112 (9 per cent) under 45 years and 23 out of 75 (87 per cent ) over 45 years
2 the case of men the corresponding frequency was 18 m all out of 76 (2¢
P cent) mamely 7 out of 44 (16 per cent ) under 45 years and 11 out of 82
84 per cent ) over 45 years

TABLE 33
Artertal Hj pertension in Isolated Mutral Stenasis at First Observation
Females
Lmu d g
‘Ay;wlblo;;dp Mot 1 19s) ¢ d ,Po. tmt
mm g w
At N mbe Bl dp

N mbe l Syrd | Dot N ab
1599 yeary 3 _ - 1o 90 - <

094 15 - - 140 90 1

Loy 10 - - 140 9 -
W3y 25 ° 5 145 9 - -
3239 34 6 18 150 98 2 6
044 o9 2 7 165 100 t 3
1549 50 10 33 175 105 i 3
5054 15 1 9 180 108 1 7
o5y s 7 37 185 108 1 s
60-6; ! 17
1 5 4 67 190 1o -
6569 1 B 50 - - - -

[N 1 1 100 - - -
8 4
A ]
Under 45 years 115 10 2 5

4

Over 45 years [Z T

R A
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The curves show the average systolic and diastohic blood pressures 1n § year groups 2
the present series. Males @ ———. @ and females X X The average curves o0

by Master et al arc shown for companson Males ® ® and femaler x---Y%

Ttas a well known fact that the average systolic and chastolic blood presser®
rises with advanang age in both diseased and healthy mdwiduals The b
rature on this subject has been reviewed by Bechgard (1916) and bv Master
et al (1952) Duning recent vears more extensive mnvestigations of the henght
of the artenial blood pressure 1n relation to age in the average population lm:
been undertaken by Packering (1952) Wess (1950) and by Master et al (1”7
It appears from these publications that the rise m the average systol¢ ad
diastolic blood pressure with advanaing age 1s greater than previusly suppo
Master et al (1952) examined the blood pressure in about 15000 persons whe
were fit for work and stated that they were 1 good health On the bass ¢
these the authors calenfated the values of the average sy
and diastolic blood pressures with advancing age 1n women and men '5;
values are reproduced m Fig 17 for the age groups from i6 to 65 years and
show a level and a nise with advancing age which in all essentrale corresp™
to the findings 1n the present seres o

The average systolic and diastohic blood pressures 1n the present se5¢
cases of mitral stenosis thus showed exactly the same tendency to F15¢ ""h
advanang age as was found by Master et el 1 a normal population and the
nise was of the same order of magnitude

g s =&




155

& e Aal fl e 1 Blood Pressure
re 1n Mitral Sicnosis Frequency of Artenai
el B0 d Pressu e i

' A 0c i5ye ud ay
.
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f
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g
aas and Fincberg (1976) 5%
enc and Fulton {193) 3 '
Hastrup (1937) o1 0
oras (1941) - 3 u
tr and Musgrave (1944 " 30 s
man and Wagserman (1951) p a3
Ty (1954)
9
::?:,mm of cases — o0 ;l;l 16
s B
1
3¢
ol 1n present seryes o

4D yeary over 30 vears

f measurement are
ML that the myddle 9, per cent of all thclhr K::l:)::upper 25 por cont
eFaitely or probably normal blood pressures w :hr: lowes 25 ger cent prob
fal Measurements are probably increased (and
by To blood Pressures) d by Master et al are given
The bty of g, normal blood pressures fixe K,c aumber of patients
ber e 53 for cach § year group together with hese hmits It appears that
® Present seryeq whose blood pressures exceeded t ccmc) bad artensal blood
TS {4 per cent of females) and + males (9 T o Hoter ot 1 15 -
Tessureg xeeeding the himits of the normal as s anbabl? or defimte artenal
o S PR (6 pes cent) thur bad P aniuals had 2 5 per cent
Yeertension A the American serres of normal m ‘cms that the comP"‘"SO'f’
itk blogg Pressures exceeding these limuts 1t aP‘pcn 1 the present series o
#d ng decidedly higher frequency of hypertens o
3 thay 1y the former that artersal hypertension nsn -
C"““‘lueﬂtly 1t seems justifiable to assume e average populatio
Jeor Ny more frequent 1n mutral stenosts than
thera

boy,

A analysyg o

ed
follow up show

1 blood pressure measured at the fo

f the artersal bloos

milay results

comment
and therefore requires no co
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TABLE >3 {continued)

Males f
Limts a ord g to -
At albl dpe we Caser [pocntw s
0% mm lg  mo | M €A [CIVD AR
Ag N mbe odp -
il
Numb ‘[ . sl D tl N mb
12-19 years 3 - 135 % - '
°0-24 > - 150 9 - -
25-29 ' - - 150 % - ‘
30-34 10 ’ 0 155 9% - -t
35-39 1 1 9 160 100 1 g
4044 3 14 20 162 100 ~ -
4549 9 4 4+ 170 104 4 #y
50-54 1¢ 3 10 175 106 - -
55-59 8 3 33 180 108 LI
60-64 ki - - 190 110 - -
6569 - ) 20 - - - ~
074 1 . - _ - - -
Total 6 1 21 7 9
Under 43 years m 16 . I
Qver 45 years 3 i 34 a 6

e of 150/90 mm 15

this findm |
eratur® T
g erth Fart

In Table 54 the fiequency of an artenal blood pressur
or more in the present senes 15 compared with the frequency of
10 the most important senes of mural stenosis reported in the it
table shows that the findings in the present series are 1 fine accor
of other authors

Horns (1944) Roseman and Wasserman {1951) and Cray (r954) all h“dhﬂ
series of other categories of patients for comparison and found that t7*
frequency of arterial blood pressure over 150/90 mm Hg n there cases ©
mitral stenosis did not definitely exceed that in the series used for compars®

No Danish nvestigations of the distribution of the blood pressure mn :hc
average population are avalable and as it was desired to evaluate
frequency of ugh blood pressures in the present senes it was compared Md
that of normal individuals collected by Master el al On the Basts of bI? "
pressure measurements n about 15000 North Amenein atizens who W";mr
for work and stated that they were 10 good health Master et al fnciﬁ
Iits of the artenal blood pressure according to statistical methods  TheY
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i 3 TABLF 51
sl B3 d Pressure m Mitral Stenosis Frequency of Artersal Bvod Pressure
21090 mm By

l All ap ] O er 45 ye v 2 Ud 4y

", L} *
s 30d Funcberg (166} "‘; A ;
£ e and Fultan {1979) #
urup {1937) piy
1 508 11944) N » "
53 & Musgrave {1947) "
‘eman and W aeserman (1921} 20 » p
v (1955) 17 o8 ’
et seses of cases ~
maley v : :
aer ;

24 34 '
tal 19 present seryes ’ * "

M e % aver 4 years

|

(on:

}atﬁ’:‘{“ that the muddle 95 per ccat of all theie results of measurement are

W Av“ Iy vt probably normal blood pressures whereas the upper 2 5 per cent

Ly, 1 e3Surements are probably increased (and the lower 25 per cent prob
730w Mood pressures)

\nm fmits of the normal blood pressures fived by Master et al are given

‘M wble 53 for eqch » year group together with the number of pitients 1n

ot Present series whase hload pee sures excecded these limits It appears that
emales 4 pes cent of females) and 7 males (9 per cent ) had artersal blood

™ S 9res exceeding the limits of the normal 1s stated by Master et al 5w

2L 0wt of nag pateents (6 per cent) ths had probable or definite astesal

[2¥pertensy, As the American senies of normal ndividuals had 25 pet cent
o aut it appears that the comparison

f hypertension 1n the present senes of

N bbod pressures exceeding these I
i oWed 6o decrdedly higher frequency ©
58 than 1 th
e former
] Cvnsequenﬂ} 1t scems justifrable to assume that xr‘:mal hyp:rlmzf;‘x:nn:f
o than 1n the average fop!
\n;‘cd":ly more frequent 1n mitral SIS
ral
An analvsss of the arterial blosd pressure mer:xrfd at the follow up showed
ot

[#milac resyits and therefore requ 1€s PO € MR
I
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Clinscal Jeatures
Arteria) hypertension was a consprcuous fedture 1 only 3 eases whick )
be braefly mentioned

(i} Case report — A man aged 49 who had had theumatic fever at the age of
and Iater 1 developed heart symptoms 1 the form of dyspnoea whea b
was 49 He was admitéed with acute hemiplegra The arterial blaod pressure W
230/100 mm Hy He had sinus rhythm negative Ty and T and Jeft axs deviati
m tbe electrocardiogram and the cardio thoracic index was 39 Clincal examnibos
vevealed a presystolic murmur at the apes There were no sigas of right heart fasfure
He died 1 the department of cerebral haemorthage Autopsy showed mtrai sters:
and a large cerebral haemorchage

(2) Case report - A woman aged 48 who had had rheumatic fever at the age of 1
She had a recurrence when she was 2% and developed dyspnoea on exerton 3t the ag!
of 5 She was admitted to the department with night heart farfure at the age of
Clinical examination revealed a presystolic apretl murmur The electrocardiogran
showed left axis deviation negative T, and sinus rhythm The cardio thoratic ndes
was 57 and the left wentsicle bulged i exposures in the postero antenor posit 68
The astenal blood pressure was 230/130 mm Hg She died in the department of tere
bral haemarrhage Autopsy showed mitral stenosis and a large cerebeal haemorths ¢

(3) Case report - A woman aged 40 who had had sheumati fever at the ag¢
12 Later she had had 5 recorrences and from her 14th yeae she had suffered fror
paipitation and dyspnoea on exertion At the frrst examnation compensation w2
wtisfactory  Clinucal examunation revealed 5 dsastolie rolling apical mormor T
clectrocardiogram showed auricular fibrillation QRS axss +60 ~ +90 degress 20d
normal T waves The cardio thoracic index was 51 and she was considered belong™s
to Class I The artertal blood pressure was 190770 mm Hg At a follow wp 7y
later the blood pressure was 230/110 wm Hg The electrocardiogram showed Jeft axs
deviation megative Ty and T and persistent annevlar fibnilation The cardio thorack
ndex was 64 No defrmte enlargement of the left ventricle could be desmonstrated e
had sight heart {ailure and was in Class IV Ophthalmostopy showed farge haemet
rthages and cxudates 16 the retinae d as fundus Ayp IV and she
was 1roubled by pronounced dizziness and headache

In the other cases the artertal hypertension was no decdedly conspicscs
feature during the course of the disease

Stnmary

Tn the present senes of cases of isolated mitral stenosis the astenal blood
pressure showed a nise with advancing age Thes corresponded to the findungs
mn other ssmlar sertes and 1n control series of the average population 36 p°
cent n all had an artenal blood pressure of 150/90 mm Hg or moze this
m aceord with the findings i other sumlar enes when the patients 2§ are
considered Compared with the series of normal persons published by M””’;
et al the frequency of pronounced hypertension n the prescnt seres Wis no
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decd d'y ugher than would be expected in the case af a mete comadence of
witral stenosss and essentsal hypertension Only 1n a few cases was the artersal
brpertension a conspicuous feature of the course of the discase

COMPLICATING DISUASES IN THE COURST O
ISOLATI'D MITRAL STENOSIS

Mention may be briefly made of the 1mpartant complicating diseases ob
“vtd during the course of tsolated mutral stenosis 1 the present scries
Lorcwnioma of 1le breast was scen in 3 cases In one the complication was
be cause of death whereas 2 patients are alive after extirpation of the breast
Carcraorea of the panereas was the cause of death n 1 case

Cancer metastases to the pelvic bones were the cause of death 1n J case
Fbrowg of the wterus wieh necross after roentgen trradiation and enswing
*rlonilis were the causes of death n 1 case

Mseloud leukosts was the cause of death m 1 case

Pyl’w’lnry tuberculosis caused the patient s death an 1 case

Hleuy accounts for 2 deaths

The Sullowing non fatal comphications occurred —

Pyetoss 1n 9 patients

Serere bsyckapathy 1n 1 patient

Dussemmnated sclerosts n 1 case

Epdepsy 1n 5 cases

Bheumatord arthnitis wa 3 cases

Pobyarthross 1a 1 case

Buavetes mellatus 1 1 case

Pronounced exophthalimic gortre w1 case

Wdominal tumour of unknown orign n 1 case

con
These complicating diseases occurred with a freguency which mav be

dsred a mere comnc: o

Finally mtnh:ﬂnﬂ:g:n;c made of the madence of syphilis n; m: ::::::
$ics Only £ out of 2,1 patients with wolated sutral sleno;:; (1a p;t et of
the series) had had syphilis the diagnoss was :ﬂ:abhshcdl o 2 bt
o syphalitse 1nfection or from a positsve Wasscl’mam})l !les stserm‘;ms e
of these § cases presented signs of cardrovascular ;]y% A |: e
i made o 187 ot of the 251 gatets Wit T L T of e i
the result was negatve Syphihis thus played no pas

3¢ m the present seres
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THE PROGNOSIS OT ISOLATED MITRAL STENOSIS

It appears from the preceding sections that 1solated mtral stenosis i th
present series showed signs of progression in the great majonty of cases Mos
patients gradually developed auricular fibrillation and right heart fatlure /
considerable number have had arterial emboli 1n the systemic or the pulmo
nary crculation and a total of /0 per cent of the whole seres died durm,
the period of observation

With regard to the duration of the course of the disease from the early stag
with slight symptoms to the terminal stage with absolute heart falure 2
death there were however considerable variations In some cases the cours
of the disease was fulminant and the patients died a few years after the onse
of the heart symptoms In others the condition rematned almost unchange
for a great number of years Nothing m the analysts of the series suggeste
that 1t would be possible to estimate with certainty 1n what cases the :o\l':
would be rapid and malignant and 1n what cases a more benign course mg!
be expected

The following of the most important results of the survival analyses prev
ously performed may be briefly recapitulated —

The age at the mitial rheumatic infection the number of rheumatic rccu;
rences or the age when the first heart symptoms set on afforded no s
gwdance with regard to the subsequent course 5

In most cases auricular fibnillation was a rather late sign durmg the cou “
of the disease and only about ene third of the patients survived more than
years after it has been ascertained il

Right heart failure was a late sign during the course of mitral stenosis p
the patients survived 2 or 3 years and only about one tenth survived 10 yed
after 1t had been ascertamed

Cardiac asthma and acute pulmonary oedema were rare symptom:
present series and seldom causes of death Of patients surviving the furst a
about two fifths survived more than 10 years

Isolated haemoptysis was also comparatively rare m the present series
was not the cause of death About half the patients with this symptom sur¥!
10 years after the first haemoptysis

Pulmonary 1nfarctions chicfly occurred at more advanced stages of ¢
easc most frequently mn patients with right heart farlure and auricular
lation Two fifths of the patients died 1mmeduately after the develop™ han
the first pulmonary infarction and one fifth of the rest survived more
10 years

Artenial emboly 1n the systemie circulation also constituted a Jate
1n the course of the discase and frequently occurred 1n patients with 2 one
fibniliation and rather often simultaneously with right heart failure

s 1n the
ttack

and
ved

be dis
fibnl

ent 0!

symptom
uncul!
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furth
3
mumﬂr’n’:;v:'(;::‘;ssofl::ndu:(" the most important comphcations m mitral
buthere 15 3 Jarge Eroux’gof :::“ i estmating the prognosss of the dicase
ﬂ\;z expeniences es 1n which 1t cannot be assessed solely from
0 af
knﬂ“:;ntl;;“;‘;;h::zl’:gl}u;\lu:lmn of the prognosis the survival m the
iz the starting oot ¢ following with the condition at the first obserca

Sun

) ;;/nl after tee furst obser ation
‘l atevial and method

0 Sstimating th
dedlatipn Offurv: “;" wal after the furst observation the indirect method of
B2 the precedin tval times described on pages 45 to 48 was used here as well
et compared wi‘:c‘c}:mns The survival curves refernng to the present series
. o

“_;;““mmncd on pdgcsLaPPlYlng to the average Damish population on the

© series of

Mectons 5 P;z““"“s compnises the whole of the ongmal series with a few
¢ persod of O;nls have been left out as they died duning the furst year
Mt ot o P s:rvatmn of diseases {or accidents) with no relauon to the
90 mgral st:n: ﬂ;‘ 10 patients who dred later of diseases without relation
r of death s15 have been included among the lving patients until the
The

The :.:m then comprises 266 cases

rect
Tght be b:xs:‘:ns ‘WHC made 1n order that the calculation of the survival times
solely upon the heart disease and its usual complications

O, gy
‘ The":uu:rl:\:llhe whole sertes
' parately Th, i the whole series was calculated for females and males
Aoty s obt survival curve for 192 females 1t an average 2g¢ of 41 4 years
h servation 1s shawn in the Uppet half of T1g 18 It shows a some
¢ next 19 fmrly gradond {all during
% year years of observabion After 10 years 40 per cent survived after
A yea s 18 per cent At the top of the same Dgure the survival curve for
Doty dr old women i the average Damsh jopulation ¢f the same jeriod ¢
av; 1t appears immediately that the seri® of cases ¢ miteal stenovis shows
T;Y great excess Jethahty
b € survival corve for the whole of the male
of Fig 18 The series comprised 74 mid 100 8 average 1
A% 10 the case of females the survaval curve sh ws @ sunew

scriee 1s shown w the lower
ge of 41 fyetes
fiat steeper fall
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dunng the first year of the peniod of observation followed by a faily eve
fall until the 12th year of observation The course of the curve 15 then mor
srregular owing to the comparatively small number of cases left 28 per ¢en
of the whole group survived after 10 years and 8 per cent after 18 years /
comparison with the survival curve for 41 year old males 1n the average Dani
population of the same period immeduately shows the high excess lethalih
among cases of mutral stenosis

Both females and males of the present seres thus shawed a very high exces
lethality when compared with the average Damsh populatien

-
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yeors offer first exom nation
Tig 28
usvival cusves m cases of isolated mutsal steposss caleulated from the first observatiot
In the upper half the survival curve for 197 females m the fower half for 14 @l
Survwval curves far corresponding age groups m the Darush populatron are shewd 3t
the top of both diagrams

Fig 18 further shows that males had 2 fower survisal percentage dusmg B¢
pensod of observation than females Lither sex will be conndered sepaeatélf
1n the following

The groups comprise alt degrees of the disease and all age groups To g%
abetter dea of the course of the disease the mfluence of these factors will b
analysed 1n greater detasl in the following
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$ Surer ol ta relation o age at the farat obseruation

The selation of age 10 the survival m the pertod of observation was cxam
wdby divuding the series snto 3 groups as shown s Table 35 (1) Alt pa
[n;ucundu 3o years {2} all between 36 and 49 and (3) all over 50 years

TABLE 55
Age ond Sex Incidence in the Series
e I sy s l Hary ilﬂytn m } T
el faumber) & 8 “© 102
s by 25 2 4

xl;,;htl;":h"’ females the survival curves of the three age groups are shown
o wh also gives the survival curves for females at sumlar average
vved a:(av"agc population Of 65 females under 36 years 39 per cent
2and 49 er 18 years and 25 per cent after 20 years Of 51 females between
Yytans O)'(cau 40 per cent survived after 10 years and }4 per cent after
dlenty 16 females aver 50 years 20 per cent survived after 10 years
irgughy 10 per cent after 15 years All survival cusves show a farly even
s g the period of observation and m comparison with the survival
[ },C for simlar groups 1 the average population all age groups
™ $how 2 hugh excess lethality

ved WI:;“" of males simitar survnal curves are shown wm Fig 20 and com
rgpe the survival curves far males at corresponding average ages in the
ears a::pulm"“ OF 27 males under 96 years 33 per cent survived after 10
e g ] PEY Rt alter 17 years the period of sbservation being 5o
P ang 5 males between 35 and 19 years 39 per cent survived after 18
rryyed ,0 Per cent after 15 years Of 22 males aver 50 yeass 11 per ct;:k
By Tha ter 9 years thns bemg the end of the perod of observation 1 a) 15
targe © survsval curves of these groups Jollow a sumewhat more nrr:guhar
by o this series was smaller however all groups show a ugh eveess ¥ tha

OMpanson with carrespending groups i the average poputaton

Sbmm,,,g Up 1t can be smd that the survival curves for females and males
he survival percentige with
ihe

Rause g,

e old "
Boporty er age groups would bt expecte

0 of tore advanced cases of mutral stenosis
i

' i $0!
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Fig 19
Susvival curves for femates with solated muteal stonons e 3 age groups At he R&;P |
of cach diagram the survrval curves for cartespording age groupy of females i ¢
Danish population

However as there 1s such 2 great difference hetween the survival curves of \;
the average population and thase found n cases of mutral stenosis it st
be justifiable to conclude that factors i the disease other than age i aslf
must be of greater importance to the survival Therefore m the followsg the N
patients ages will not be consdered but 1t will first be exaruned what other
factors we may use as ndscators of the survival after which the yahdy of >
the conclustons drawn will be examined 1n selation to age R

The survival curves mn Tigures 19 and 20 a%o show a mean cusve from which &
the average annaa} probability of death c1n be determined for the whole 7€
1n the penod concerned The average annual probabihty of death means the
number of deaths duning the peniod of observation divided by the number ©
years of observation for dead and hving patients 1n the group It appea®® that

ve
the calcul mean curve ponds app ly ta the survival €€
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dum’ far males wath ssolated mitral stenosis 1 3 age groups At the top
8ram the survival curves far corresponding age grougs of males n the
Danish papulation

Suryap
Cewy

h
4 :?e 3: conformity was so good that 1t was decided for practical rt:;sons
dagy © average annual prabability of death i the following as the basis
iher analysis of the factors exanuned 1n relation to the survival
dm;a Yelp 10 interpreting the values of the average annual probabilite n§
ustd m the followng sections Table 55 A shows for different vatues o
3V 350 anmal probability of death the corresponding survival umes =

"
u?;s‘ Y75 per cent sarvavors for 50 per cent and for 25 per cent FESPEC
ey

f
!

" o average anoval provability of
e S folfowing amalyss of the survval an g ol P e

9 0f 100 thys means that 75 per cent of th

% v
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TABLE 5 A
fverage Annual Probability of Death and corresponding Survival Times
S atme( yen)

Ave a5

al p obablty .
fdath 75 pe o 50 pe ¢t Lo

Iogoals e f gl re fog e

0015 90 45 -
0030 94 03, -
0045 62 150 00
6060 16 12 el
0070 39 96 187
0080 34 33 165
0090 30 74 17
0100 27 66 131
0110 25 60 179
0120 o3 54 109
0130 L3 50 100
0140 18 16 99
0150 18 i3 35
0160 17 10 89
0170 16 37 7a
01% 1s 35 70
0200 13 31 63
0300 08 og 4¢
0500 04 10 g
1000 <1 <1 <1

after 27 years 50 per cent survived after o years and 2> per eent UV
after 131 years (Table 55 A)

Tes th

The procedure was as follows In the total serses of females and mal ‘

dependence of the average annual probability of death on the three dmxﬁ‘
eniteria which are considered the most important i estimating the progoos
was examined These were the size of the heart the heart rhythm and 4

degree of physical actwvity These will first be considered separately and ¢
n mutual relationship  Conclusions arc drawn with regard to the best v“’gd
nostrc diviston of the serses after which the dependence of the diviston four

on the ages of the patients will be exammed Tinally 1t 15 attempted to asscs
the importance of other chinical criteria to the piognosis

(1) Dependence of surcival i the heart 1 ¢
As previously mentioned the classification of the series according i
size of the beart 13 based on determination of the cardio thoracic sndex

toth



A

atof 66 cases included 1n thys prognostic study the index was determined
Brthe wr tee after measurement of the transyerse diameter of the heart and
oltte width of the thorax at the level of the night vault of the diaphragm To
i o 2 complete of the p the cases have been
" #ed 1w one of the four index groups This applies to 8 cases i which the
, Matgenograms had been lost they were grouped according to the description
£enby the Roentgenologic Department further to ™ cases grouped solely on
& bagss of the chnical description of the position of the apex beat and to
$ s grouped according ta the climcal deseription and subsequent autopsy
"éngs The whole serses can then be grouped as shown in Table 56

TABLE 36
Heart § ¢ and Probability of Death

A ns
Tl mbe . D“hn.; y o fus S prab b i1y
fptome o b;"" o fd th
Females
;!"d: 5 o s 314 009
3 s 2 300 0078
adl o1 0138
5 8a 39 o1
9 more 10 33 16
Males
Under 5 18 5 108 0 033
s o 0109
1 it t 0185
gy 3 122
N 31 - o 0661
or more s s 1

- s

rdio
The series was divided into the following 4 groups ac;:rd;;)g:d:’:{::m o5
3 index (1) Index up to 50 (2) wmdex from 81 to 58 U0 S K
Y% and (1) index over 64 The table shows the sex i 1mmmmccd Zeaths
E0ps the number of patients when the mvcsnf:n:::s O hfe attamed for
g the perrod of observation apd the pumber o aeage anmual probability

patients 1y the group the last colamn gives the @

£

of death al probability of
10 the case of females there 15 a distinct 1ise i '33‘373"1“.“. ‘:ndlccs under
deathy voyqy mcreasing cardio thorace mdes from

t hearts
a1 075 0138 and 0193 m the case of the larges!

//‘
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In the case of males the table shows a similar rise 1n the annual probabilt
of death from 0083 with mdices under 41 to 0109 0185 and 0667 1 th
case of the largest hearts

The tendency s thus that increasing size of the heart results in rising annva
probability of death

Furthermore 1t appears that the annual probabiity of death 1s greater
males than 1n females 1 groups with the same cardio thoracic sndices

(5) Importance of heart rhythm to surinal
The relation of the heart rhythm to survival expressed by the annual prob
ability of death 1s shown in Table 57

TABIF 57
Heart Riythm and Probabilrty of Death
D ath hid
Ripthn T;l ymbe PR Y ofif o lpehbley
ptot e ol ofd B
Females
Sions shvthm 86 $7 708 0006
Auricular
Eibnllation 106 2 504 0158
ales
Sinus rhythm 27 16 13 onuz
Auncutar
fibrillation 47 5 202 ous

It appears that auncular {ibrillation gave a distinctiy higher annual prob
ability of death than did smus thythm In females 1t was 0066 sn the €25¢ of
sinus shythm and 0 153 with auncular fibrllation In males 1t was @ 112 37
0178 respectively

{6) Dependence of survival on the degrec of physical activily

As previously mentioned the series was classified according to tae degree
of physical activaty on the banis of the data available from the first observation
and 1n accord with the table recommended by the American Heart Associatio”
The classification and 1ts relation to the subsequent course of the disease are
given in Table 58
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Detend TABLE o8
bendence of Survrval on Degree of Physical Actwity at the First Observation.

Degree I N mber De b
o sty | PUEn LTt 4 e 4
berrt n of b ation.
Females
Class 11
Chan 1L 40 1 136 00
Class TV e n 124 0106
* 3 52 0692
Mates
Claxe 1
o " 5 145 0034
- 4t 30
Class Ty 183 0164
' 16 17 0941

B A A

rt]:"l:;’p:r:h that there 15 a distinet relation between the degree of physical

s of fe : first observation and the anaual probabihity of death In the

i and tomon es the Tatter thus rosc from 0025 in Class IT to 0106 n Class

n Class Tf 692 1n Class IV In males the corresponding mses were from 0031
511 40 0 164 3n Class 11T and to 0941 i Class IV

ki
A) Survrnal wn relation to degree of physical actunty heart rhythm and

heart s1ze
I
[hc'dal’)’cau from the preceding analyses that the
egree of physical activity gave the most distinct
anual probability of death
I wonld now be of great interest to examine whether a claspficapion ac
i;rd‘“s 1o heart rhythm and heart size might contribute further > elucdating
€ average prognows in the separate classes
Table 18 on page 64 gives the relationship between the three C";f:’lﬂ :::“s
fored Degrse o ghyacl sty bewt W02 o and of Tower
at sipus iy
patients 1 Class I1 have a high madence © TV most frequently

degrees of cardio thoracic index that panents 1% C;ass Ml
present auncular fibrillation and Higher Begrecs of cordto thoracte 1O,
those 1 Class 111 show a more even deanbution between s y

t!
aurseylar fibrllation on the oF¢ hand and all degress of heart size on the

- other hand
| The three classes will be 27 od separately 1 the foll
:

classifscation according 1o
dufferences 1n the average

alys owing
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TABLE 59
Class IV Heart Rhythm Heart S¢ ¢ and Probabihly of Death

L Tot 1 l S u thythm Au cl efd lit
Males
Cardso thoraese mdex
under 51 - -
51-54 1 - 1
55-64 9 4 5
65 or more 6 - 6
Total 16 4 12
Probabihity of death
under 51 - - -
51-54 1/6 = 0167 - 16 = 0187
55-64 98=1125 4/1 = 4000 51=07H
65 or more 6/3 = 2000 6/3 = 2000
Total 16/17 = 0 941 4/1 = 4000 12/16 =030
Females
Cardso thoracse index
under &1 1 _ i
51-54 - - -
55-64 15 3 12
65 or more ap 3 7
Total 36 6 0
Probability of death
under 51 V0=~ - o=
51-54 - - -
55-64 1514 = 1071 34 =0 50 12/10 = 1200
65 or more 90/38 = 0 5% 3/0 = 17/38 = 0447
Total 36/5% = 0692 6/4 = 1500 50148 = 068
art gIve?

The table describes males and females separately The upper half of cach p:
the number of patients 1n the various groups In the Jower half the pumerator i ¢
Traction states the number of dcaths during the period of of servation the denominatel
stands for the years of Iife altained of dead and hving patients and the result sho%t
the annua! probability of death
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The distnbution

T regnd o ;::)ffy‘:;::’ i Gl IV 15 shown at the top of Table
Wt ex eedingly o anwual probability of death n the whale of C
tdnded accu:d:ng fo hn 692 1n females and 0911 m males When the n::”
132 gher anmua) pro\::&:‘] rhvthm it appears that thereasa distinet lemgim:
mnelar fideillation 1n b ]h"y of death 1n the ease of snus shythm than o
by of demto s G e o females In winus thythm the snoual
on the values are 07 0 31 males and 1 500 1n females In auncular fib ;;
& beart sze st awearli: for males and 0625 for females With regm"dnm
Spermont groups and s that almost all patients have been placed 1 the two
A desth 1 these 1o defimte tendencres with regard 1o the prob b
The tendencies glm:p! can be teaced e
fobert thythm ar: nf’”tren(-g, 1 the annyal probabihity of death according
¥ 1 exceedingly poor no great practical importance 33 the prognosis 1 Class

Wath 1o,
gard ta Cl;
ass 111 (Table 60) 1t appears i the case of femates that

vhen the grou
Frobabity of I:x:.(}l,md’d according to heart thythm there s the same annual
810y resectively [n":;mus thythm and i aunscular fibrilation ©10% and
167 respectyyel ¢ case of males the corresponding frgures are 016/
beart thythm thy v A more thorough divson of Class 111 according to
With regard ‘n‘ imv:d to be pon contributory
bgbest cardio uzg' ¢ size of the heart the four groups from the lowest 0 the
o o forp thorrc sdex had the PR obabihtes of dsath s the
2 the cage of mal 9 0103 0115 and 0105 and the corresponding f1gures
fferences of ‘ma es were 0164 0133 0184 and 0222 Thus there were 0O
of Class 1M1 esthy portance between the four degrees of heart 15¢ 10 the whole
the beart rhythy er in males or 1n females A further Swvision also cansidesmg
o hnm suggested no defimitc tendencies
Cless 111 6 ore be concluded that no definite advantage can be obtaimed 11t
y ustng the heart thythm or the heart size as subdivisont
sstinet tendeney 18 3
plar fibniflation than
h sn auncalar
cor

Class 11 showed 3 4
the case of auric
he probability of deat
nus thythm In males the
ely These differences ace
Jon 1n females

I
veaz:f”““ from Table ol that
b cang nual probabnbity of death 2
Rl of sinus thythm In female® !
respon, d“’“ was 0072 2 compared 10 009 1 <
o ponding fgures were 0005 and 0015 cespectiv
o grat that the apound prabaity of death 1 2000
ttinctly closer to the 827¢ uantity n Glart n
of death 1n sinus thythw 1° o the case of
fibeitlatyon wy Class 11 the 377 lty of death 13 2leo 0

an Ao the probabifity
matex with aunscular
wal probabs mewhat elover
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TABLE 60
Class HI Heart Rhythm Heart Si e and Probability of Death

"—_—‘; Total ’ $ s bythm Aunc! fbnalit
Males
Cardia thoracic ndex
under 5t n 3 H
51-54 1 4 7 -
55-64 17 3 14
65 or more 2 - 9 -
Total 11 15 % .
b
Probabthty of death
under 5[ 8/49 = 0 163 6/41 =0 145 28 =015
51-54 8/60 = 0133 4/14 = 0986 4146 = 0087
55-64 12/65 = 0184 111 = 0091 11/54 = 0904
65 or more 9/9 = 0222 _ ajg = gom
Total 30/183 = 0 164 116 = 016! 19/117 = 016>
Females
Cardio thoracic index |
under 51 16 14 4
51~54 26 18 8
5564 57 15 i
65 or more 17 3 " .
Total 16 20 66
Probabslity of death
under 51 8/101 = 0079 /99 =0074 W1 =013
51-54 21/195 = 0108 sg =011t
55-64 3 /323 =01ls 211744 = 0 11!
€5 or more 11/105 = 0105 9/12 = 0167 9/93 = 0097
——
Total 71/724 = 0 106 45/337 = 0104 40 887 = 0109
|
The table describes males and females separately The upper half of each part m‘vﬁ‘:
o the .

the number of patients 1n the vartous groups In the lower half the numertor »
fraction states the number of deaths during the § eriod of observation 1l
stands for the years of Iife attained of dead and livin, patients and th

the annual probabulity of death

he denommator
o result sho®s
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o the sa

g mma:::llnlmy m Class I11 than to the probability of death 1 sinus
Wb r

ot ipp:f;:i(‘: ::Cdﬂ"rulalmm of survival 1t must therelore be considered

tuse with auncular ﬁ: lll;guuh between the patients with sinus rhythm and
Gonsdeng ma. rllation 1n Class 11

b Clas 11 o ¢ influence of the heart size on the annual probability of

oy the females wh:l;pea“ that among the groups with sinus thythm st 1s

Febltendency 10 a rise ’“’:h’"m\ groups of heart size and that there 15 a

o death of 0 wth 3 e d““ wcreasing heart size from an annual probability

S0 5 and o (m“r mhthumcnc index under 50 to 0026 with indices from

fund amony males u.w}:‘ indices from 55 to G4 As this tendency was not
n the sreups wth 3 earlt size was left out of consideration n this group

adthe tendencyes dou‘:‘;';m ar fibnllation m Class IT the figures are small

"2 cardio thoraes ul Auncular fibnllation was almost always assocrated

¢ index over 51

Ia order

[?
f death gy oh:n :h sure that the tendencies found n the annual probabality
— mci " ot only depend on a skewness in the age distribution of the
2 eases underpsau“me subdwisions the complete analysis was undertaken solely
s amalygyg years 1t appeared that all the tendencies found recurred 1n

Summy
atiy ;fa:tpr;h:ha"“‘}’ns of the relation of survival to degree of physical
wdng to he d:Yr m and heart size thus showed that the classitication ac
o the ngnomg :A‘”:’f physical actrvty appeared to be the best sole inducator
to heart thythm 1t en the class division 15 combied with one according
12¢ daes niot 1t appears that additional classification according to heart
afford further wformation of very great value

groups have

As 2 re;
sult of the analyses of survival in the present serics four
to the basis

been e,

of da:t?h‘“‘“d these may be briefly mentioned with reference
sification age and survival in the period of observation

I{ with sius rhythm The group

£ 346 years and with an aver

curve of this group s

)
tm:z::f;, r-Thls compnses patients 1 Class
¢ dus emale patients at an average 2g¢ ¢
- ation of symptoms of 99 years The survaval

010 Fig 21 and shows a survival of 85 per cent after 10 years and 70
Percent after 90 years The group contams 8 males it an average age of 36 €
¥ears and with average duration of symptoms < 40577 The survival cure
of thyg group 1s given m T8 00 qnd shaws @ survivat of S8 per cent after
10 years and after 1/ years This group fhus urvives many years

OF 30 suryrysng patients 1n this 80U 2 el el 1% {or t0 per cent) showed
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TABLE 61

Class I Heart Rhythm Heart St ¢ and Probability of Death

ol e bnllat

’ Tl J S o rhythm A
Males

Cardio thoracie index
under 51
51-54
55-64
65 or more - B

R

ooy

Total 17 8

Probabihity of death
under 51 1/59 = 9 017 1/59 = 0017
51-54 2/35 = 0057 o =0
5564 2/51 = 0089 -

65 or more - -

ang =01l
/51 = 0089

Total 5/145 = 0 037 /76 =003

4/69 = 0058

Females

Cardio thoracic index
under 51 15
51-54 9
5564 18
65 or more 3

- X

RS

Total 40 30

]

robabihity of death
under 51 0/196 =0

51-54 3/114 =007

55-64 2/49 = 0 041

65 or more 1/19 = 0 053 1/8=101°5

Total 11/436 = 0025 6/367 = 0016

The table describes males and females separately The upper half of cach part 850
c numerator 12

the pumber of patients 1n the various groups In the lower half th

fraction states the number of deaths during the period of observation the
stands for the years of Iife of dead and hving patients and the resul

annual probability of death

a7 =0

s141=01"
o =0

5/69 = 0072
"

denomenatot
1t shows the
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;ndcm: of progression of the heart disease at the follow up whereas the con
12 bad remameq unchanged 1 {2 cses (or 40 per cent )

ge of 345 years and with an average duration
Years Fig 22 gives the survival curve of this group show

}G{amwwal o013 per cent after 10 years (after the 1ith year the survival
B lelon § per cent)

i:?:‘?ng 10 the survigay curve the median survival time for femates of this

s “:nm T8 years for males from 5 to 6 years

mgms:m'o;’ In this geoup 2 total of § {or GO0 per rent ) showed evidence

e o0 of the heart disease at the follow up whereas the condition had
* vachanged i 6 patients (or 40 per cent )

«
Ay 8r0Up comprises patients with aunianlar fibnitation 1
55 I ang MR

T8 ang contains 76 female patients at an average age of 459
Wih an average duration of symptoms of 11 1 years The survival

e 19 &venin Fig 31 and shows a survival of 46 per cent
Zmayear; 20d 11 per cent after 1, years The group contams 35 males at
B¢ age of 458 Years and with an average duration of symy toms of

Ve Of gy group ,5

P L Sty

¢z ¥ s & w© 2 M w6 m
yeors afler first exom nation

Fir 2 B Cand D
Survsval curves [or females o the progn s s groups A it
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98 years Their survival curve 15 given m Tig 22 and shows a survival »
98 per cent after 10 years falling to O per cent after 17 years '

According to the survaval curve the medsan survival tume for females of the
group 1s from 7 to 8 years for males from 5 to 6 years 1

Of 37 susvivors 1 this group a total of 22 (or GO per cent ) showed evidencr.
of progression of the heart disease at the follow up whereas the condition hat
rematned unchanged i 15 patients {or 40 per cent)

Broadly speaking this group thus has the same survival trmes as Grosp B
even though the patients of Group C are about 6~10 years older on the average

Group D ~This group comprises patients w Class IV It contains 36 femalt’
patients at an average age of 44 1 years and with an average duration of
symptoms of 151 years Their survival curve 15 given in Fig 21 and showsa
survival of 44 per cent after I year 14 per cent after 5 years and fallng be -
low 5 per cent after 7 years The group contamns 16 male paticnts at an average’
age of 451 years and with an average duration of symptoms of 127 years ¢
After 1 year the survival curve of this group fell to 3% per ceat after § years!
to 6 per cent and after 6 years to 0 per cent

The median survival time of this group 1s under | year n esther sex !

Grant's senes of ex servicemen mentioned on page 23 lends consdenable
support to the division into prognostic groups in the present sertes.

He divided hss series according to  exeraise tolerance® based on exerene
tests His classification comprises four degrees which can be equalfed apprest

P

IM?‘v 1o T —Ts ,
aof XS] ) t—: &
~ 60 F ] 60
3 -\ i 1 ;
7 = L ‘
1 N\ N
3 R 2N £
&

1) »
3 4 2
¢
A \ ”

—~ J '

s
K

k2
4 2 L4 & & w2 n B8
yeors ofler first exornnation

Fig 22
Survival curves for males in the prognons groups A B € and D
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2 It ta the fou

od ved 1 the Prr:sl:!:“ recommended by the Amencan Heart Assoqation
met with sinus the nh series If the groups good and fair exercise lole
srathe 1 ythm shown wn Crants Table SN\

1 out of 87 patients su are jomed 1t
fpndingly masn group A in th rvived after 10 years (82 per cent) Cor
br?tf cest. of females and 8§ PC: !‘"“““r “"I“ showed a 10 year survieal of

ant s grou cent of males
4 *ger cnt, aggz;(‘fgsﬂancc with sinus thythm had a 10 year survival
B e present serues shwcdpu;;““ survived) Correspondingly main group B
Asﬁﬂ cent. of males a 10 year survaval of 44 per cent of females and

< g19Up fermed
“"fsbad; 10 yeur s“poor tolerance  with auncular fibnllation m Grants
N oy G of h rvival of 47 per cent (16 out of 34 patients survived)
@t of ey, ¢ present series the survival after 10 years was 46

o Gopales and 28 per cent of males yesrs was 18 Bt

8 groi
fop D of lhgg ':l: congestive fadure  all patients died 1n 10 years Mawn
When bus “ni Scr;t series showed smumalar findings
1

;,;m e “ml;(hl:ldcd according to the principles used in dividing the
;No st same tendencres are found with regard to survival in

8¢ fact that

the surviv;

Ot g s ‘mldalbratc In the intermediate groups 1n Grant s series

" those 1n the pre oubtedly due to his patients being 10 years younger
™oned, conisted 5;“‘ series Furthermore his series which as already
¥hy come sever of ex servicemen will naturally compnse fewer cases

€ at an carly stage than the present senes

.
E(@I )]
B 1y,
‘ h'“:‘::ndoldo”’" factors on survwal
" e
San groyps Whe:: examine from the afore mentioned diviston into prognostic
Nalyig of sy er chnical critersa other than those hitherto considered m
ot gy vival might contribute to 2 safer estimate of the progross
€ a 1“’ main groups
nal
of deggy m}:;“ was performed by determining the avel
i g 5 Eroup vt the fioding conscrned and ¢
ual probability of death 1 the rest of the

rage annual probability
his result was compared
main group

d The analyss was of
ain group D 19 not ot

Hecta]
Inter
st i mam groups A B and G whereas m:
analysis was connidered

Pdereg b
further

ere.
o 1y g, as 1t prognosis was so poor that

erest

The
wnf
fluence of cardac asthma acule tulmonary ocdema and of 1ol tteet
up A there wat only 1 cite

Mopt
‘mun:‘ym was examined as a whole Tn main gro!
emales and } ameng maler the analyss win therefore amited In
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mamn group B these symptoms occurred i1n 15 out of 50 females the anm
probability of death for patients with these symptoms was 0 124 as compar
to 0097 for patients without In males of main group B the symptoms occurt
1n 8 out of 16 and the annual probability of death for patients with the syn
toms was 0 146 as compared to 0200 for those without This group thus ¢
not show defimite tendencies to a poorer prognosis n cases with acute p
monary oedema or haemoptyses than in the rest of the group

In mamn group C acute pulmonary oedema and haemoptyses occurred in
out of 76 females and the probability of death in pattents with these sympto.
was 0 088 as compared to 0 107 1n the rest of the cases The symptoms occurt
n 6 out of 35 males 1n this main group the probability of death among [
tients with the symptoms was 0 286 as compared to 0 103 among those witho
This mam group thus showed no definite tendencies to a poorer prognosis
cases with acute pulmonary oedema and haemoptysis than in cases without

Nothing 1n the present series thus suggested that cardiac asthma or act
pulmonary cedema or hacmoptysis gave an average prognosis n the vano
main groups which was poorer than that found m the rest of the mam grov

Simular analyses were made mn the case of patients with past pulmonary !
farction and with past arterial embolism n the systemic airculation but the
did not show distinct tend to a poorer prog for patients with the
complications than for the rest of the main group

Electrocardiographic changes
The QRS axis

The sigmficance of a QRS axis to the right of +90 degrees was examine
patients with this finding being tested in comparison with the other patien
1n the separate mam groups

In main group A 3 cases of right axis deviation occurred 1n 30 females 2
1 case 1n 8 males owing to the small number of positive findings the analys
was omutted here

In mam group B right axis deviation occurred 1n 17 out of 30 females it
annual probability of death was 0 198 1 night axis deviatton as compared !
0074 1n the absence of this finding 4 out of 15 males had right axs devaatto
and the probability of death was 0 383 as compared to 0 140 1n the absence t
night axis deviation

Main group B thus showed a uniform tendency to a higher annualprubablh'
of death in the case of right axis deviation than in the absence of this findin|

Main group C showed right aws deviation 1n 18 out of 76 females and “\“
probability of death was 0104 as compared to 0103 in the absence of
axis deviation 10 out of 95 males had right axis deviation here the probabht
of death was 0200 as compared to 0 117 i the rest of the group The ™
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4 s grovp thus showed the same tendency as those i main group B this
vttt sten among {he females though there was no tendency in the opposite
datchon.

fumtang up 1t can be ascertared that right axis devsation sn mamn group B
#%3 teadency 1 a prognosts that was poorer than that seen in the absence
# s 5gn, whereas the tendency was not so conspicuous 1n main group

Teexe changes

Therelation of the T wave changes to the classification according to physical
Bl way shown 1n Table 23 (page 80) It appeared that patients n Class 1
s thythn most frequently had normal T waves and more rarely a
Z‘mve T whereas other T wave anomahes hardly occurred in this group
mhm‘h( distribution applicd to patients 1n Class III with sinus rhythm as
X o comprised a few wath Ti = 0 Patients 1n Classes I{ and II1 with
o olse bnliation {segardiess of any treatment with digitalis) showed a
:ﬂa ¥en distibution en normal T waves negative Ty and 150 electrie Ty
Bx::;)w the great majonuty of patients had abnormal T waves
b ]}'!pealung the distribution of the T wave changes thus corresponds
s ssfication accordin,, to physical actwity An cvaluation of their
'm&q :hc ¥mportance apart from the prognostic clasufication of the patients
va i group 13 dfficult For the number of patients with certan defimte
e changes will 1o rather few cases only be sufficiently large for a com
A0 with ather T waye changes within the same group

ahx:‘:m;w T2 - la man group A o females had a negative Ty w:;hTa Pr::bs
e 2 962t 0f 0044 as compared to 0014 1 22 cases wath notmal T wa
W3S only 1 case with a negative Ty among the males for which reason
Shmate could be made
0 29 group B 11 females had a negative Ty with a probability of death
:m| 18 as compared to 0088 for 31 females with normal T waves Only .
14 bad 3 pegative Ty in this group therefore no calculation was made )
"9 group C 13 females had 5 negative Ty with a probabihity of dead
¢IOH9 s compared to 0074 for 32 females with normal T waves Am:;g
< Males 10 had 2 negative T with @ probabihtv of death of 0219 a5 ¢
400161 or 1., males with normal T waves o megave T o e
o 7S %23 thus a umform tendency for pabents W e T
P9 with 4 reasonable number with this T wave ano

: nts with normal T
o,% tendency to a poorer prognosis than that of pattel
53

o

e

cases that no
Yegatice Ty and 5 ~ This anomaly was prcsctnt m :o few
ne
“MParison could be carrsed through w the present &

K iy ey
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Iso electric Ty with or without other T wave anomalies

Main group A contained so few cases of this nature that the comparison %
not undertaken

Inmamn group B 6 females had an 150 electric Ty with an annual probabib
of death of 0171 as compared to 0 038 for 31 with normal T waves

In mamn group C 30 females had an 150 electnic Ty with a probabulity
death of 0137 as compared to 0074 for 82 with normal T waves In 5 mal
with an 150 electne T; the prabability of death was 0 160 as compared to 08
for 19 males with normal T waves

There was thus a uniform tendency for patients wath 1so electere Ty to ba
a poorer prognosis than those with normal T waves within the sar¢ m3
group

Generally it can be concluded that the electrocardiog raphic findings of ng
axis deviation in man Group B of negative T3 and of 1sa electric Ty m ma
Groups B and C indicate that the prognosis 15 poorer than in the absence
these signs
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Cluncally Probable Vi al Senosty

Inthe rese
e P',’um’r’: ‘:;’jrc;l: criterion for the climical dragnoms of mitral stenost
S mentioned m the s:‘::!"m": diastalic andlor presystohe apical rurmur
8 of mupra) ey ehmm on the diagnostic critena 1n the present series
9y Ayl 1o hesr at the charactenstic murmur(s) may subside or be
00 of fhe hery and uring phases of the disease with a rapsd arthythmic
&vd\agmsu of rtyat l:"moumcd heart farlure It 15 alse well known that
it g S0 M3y fail 10 be cstablshed B the patient by
1) Ly (,e,“;' “‘"“‘5 this stage This has been pointed out by Cabot
Uly e od aga arburg (1948) Aastrup (1937) White (11361 and was
i dfmomxmmg n by Levine amd Lore (3952) who published a small
7 gomg gy, uf this expenence
iz} com’ba ¢ case records of Medical Department B the University
" Thi 1egy i !mg:? the clinically safe cates of mtral stenous were sorted
2l e but ;‘ ;‘ Broup of cases which had been climscally suspected of
Ulhied 5 autop acked the charactensuc murmur Mitral stenous was fater
unq,,emonm:)’ 16 of these cases and they were mcluded 1n the senes
Yerifing ,altasts This feft 21 patrents in whom mitra! stenvss could
b begy T a3 they were not autopsied after ther death This group
Y mentioned here
»:w,,,:;‘::f chioically probable mitral sten s ncludes cases which had
T the chma:’al of the secondary spns or symptoms uwally cmststuting part
O ey o prcture 1n janlated mitral stenows Mention may be made here
Bt g A past hastory of rheumatic mfection auncatar fibnifatn
Wy d:vup,m’m oF an accentusted first s und at the apex 1mtral m.l;’ H'prl;l
Hum g ;m 10 the electrncardy gram soentyen Jugic enf sepernent of the e :
gy 1aight Jeft comtour of the hrart with pussible bulping of the arcond
< m?”d a past hastory of artenal el e \ 1 veferemce 1o e
Cnicq) to:;\:”g 15 2 Losef sarvey of thr xeniey witl apecit

Cas

72 0f brobable smtraf ster s s wl She first pharevati s
ey comprired 29 patiente sales anrd 12 femdes [he e dutrd o
r’n 4 the 1ot 51 pptont Sindimgs 41 the DI Coy st are giyen in
atfy @2 7
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TABIE 62
(ases of Probable Mural Stenonis at the First Observatim ¥
09 00 ' 013 505y Tl
-
Males 1 1 2 °
Females 1 - 7 2 r
Total 2 3 10 4 A
Auneular fibrallation - 3 1 3 13
Right heart farlure - 3 N 2 0

E

Sixteen out of the 21 patients were over 40 years of age at the first observa
tion and 4 were over 50 years The average age at the first examination wa
443 years 1 ¢ almost 3 years higher than that found i the total senes o
solated mitral stenosis

Rheumatre wnfection had been present m 1/ patients {6 who had had rbev.
matic fever and | who had had chorea munor 10 out of the i/ patients b2
had rheumatic recurrences (o9 per cent) including 5 with more then 1 16
currence The average age at the furst infection was 15 4 years ‘

The heart symptoms had set on at ages between 5 and 55 years The averagt
age at the tune of onset was 282 years

Two patients bad had acute pulmonary oedema 5 had had pneumond
2 had had pulmonary infarction and 5 had had artenal embole (all cerebral
1 the systeme airculation prior to the first observation

Auricular fibrilation was ascertained in 18 patients and right heart fa Lt
n 10 at the first exammation

Twelve patients belonged to Class 111 9 to Class IV at the first obsennatio

Roentgenologic examination was made n 18 patients The cardie thorau¢
index was over 50 1n all cases n 1 from o1 to 55 m 9 between 55 and 6/ ,
and in 8 aver 64 The left atnum was visibly enlarged 1n 16 patients the fast
two patients had not been examnncd m the right anterior oblique po 1tion of ot
latcral posttions The possitility of enfargement of the atrum cannot Hete
fore be excluded 1n these cases '

In all cases but ane the roentgenogram showed 7 straight feft border of the,
heart or bulging of the second left arch .

Chmcal exammation reveated a svstohie apical murmur m 19 patiests In
4 patients of this group a doubtful diastohc murmur had been fieard at ey
apex but a definte diastolic or presystolic murmur had been found 1 2%,



181

rase A mutral snap had been heard 1n 6 patients and accentuation of the first
sound at the apex was mentioned 1n one

The electrocardiograms in 11 patients showed a QRS axis to the night of +90
gegrees 3 with 2 QRS axss between +120 and + 150 degrees and 8 with a
ORS axis between -+90 and 4120 degrees

In 4 patients the QRS axis was between +90 and +60 degrees 1n 5 between
+60 and +30 degrees and m 1 between 0 and +30 degrees The cases with
bt axis deviation include 2 cases with night bundle branch bleck

As already mentioned 18 patients had auricular fibnillation and 8 had sinus
bythm The P waves were normal in these cases

The arterial blood pressure was higher than 150/90 mm Hg 1n 4 cases the
sghest being 150/110 mm Hg Thus the artersal tension was scareely higher
D any case than permussible according to age

“he late course
All patients of this group had died either at home or 1n hospital at the
me of the follow up As already mentioned no case had been autopsied
Age at death - 1 patient died between the 20th and 29th years 2 between
1¢ 30th and 39th years 8 between the 40th and 49th 8 between the 50th and
9th and 2 between the 60th and 69th years The average age at death was
79 vears 1 ¢ the same as in 1sotated mtral stenosis in the present series
Causes of death ~ 16 patients died of heart failure 1 of acute pulmonary
edema 2 of cerebral embolism and 2 of pneumoma
| The survival time after the first rheumatic 1nfection averaged 325 years
} and the survival after the onsct of the first heart symptom averaged 19 7 years
Course of the disease — Aunicular fibrillation was ascertained m all patients
of this group before death The survaval time after this finding averaged ¢ 3
years 1t mav be mentioned that 3 patients survived more than 10 years with
| auncular fibnllation the longest survival being 15 years
Right heart fatlure was ascertained before death 1n 17 patients The average
survival tme after this symptom was 25 years 1 patient survived 14 years
with nght heart failure
Acute pulmonary oedema was the cause of death 1n a woman aged 6o
3 patients 15 all of this group had acute pulmonary oedema
Pulmonary infarction occurred during the late course in | patient so that
this complication was present 1 3 cases in all
Of the five patients with cerebral emboli before the first observation 2 had
recurrences during the late course Four other patients developed artenal em
bolt 1n 3 cases cerebral and m 1 case renal emboli 2 patsents died of cerebral
emboli and 3 third patient died of heart failure 1n conjunchion with cercbral
sents with past first embolism the survival time averaged §

embol: For pats
ook o B ved more than 10 years

years and only 1 of these patients survy
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Patsents classified 1o Class III had an average survival time of 52 years
for patients with smus rhythm 6 years and for those with auricular fibniilation
5 years The survival time for patients in Class IV averaged 07 years

It appears from the preceding section that this group of 21 patients with
climically supposed but not venfied mutral stenosis bears a very close re
semblance to the series of 1solated mutral stenosts This applies to all essentral
pomnts n the course of the disease such as the nature and the frequency of
complicatrons survival times after ymportant events and duration of hLfe
prognostically this group cannot be distinguished from the series of dragnosed -

cases
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itral Stenosis Combued wnith Ao tie Valoular Disease

m":;[:;?::tmclm to the main subject of the present study an mvestigation of

senossy romb“o ated mitral stenons mention 13 made 1n thes chapter of mitral

ths groy wned with aortic valvular disease (aortie discase) [he survey of

Steansig fbu gwven an the same lines as were used i deseribing 1solated mitral

utse pf (; greatest ymportance heing attached to a companson between the
e disease 1n the two groups

Uefimtron of the scries
d:::m? comprises 59 paticats 49 were included on the basis of the climeal
obse »a:: of mitral stenosis combined with aortic disease established at the first
h on 10 patients were included on the basis of the autopsy diagnosis
d'ua;"’“"ﬂ for the clinical diagnosis of mutral stenosis combinied with auctic
Was were deseribed 1 detarl on pages 31 to 32 The safety of this diagnosis
s mentioned on pages 34 to 36 and st was ponied out that the clinieal
a i:;:’ of mutral stenoss combined with aostic disease m the present senes
+ olated a5 1n the lterature 15 somewhat more doubtful than the dignoss o:
da mitral stenosis Owtng to the difficulties 10 establishing the clmca
810515 the distinction between the two forms will not be Juite certam
With regard to the clucal diagnosis the group putral steaoss combimed
ik d0stc dusemse only meludes cases wn which this dragnoss was chureally
ablished at the frrst examnation The few cases n winch compheating

e disease was not climcally ascertamned until ot the follow up have been
the e had been considered

'

idluded 11 the group ssolated muteal stenosts as
52 of 150lated matral stenosis n the eourse of tme had only had the charac
et of mtcal stenon nd. possibly had not dereloped the Jortc discase

Unt) gt 4 late stage

PRESENT SCRIES AT THE TIRST FXAMINATION
Sex and age

The senies of 59 patients was composed of <8 males and 31 femalc: {- e ;:
ahmost equal sex ancidence 1 contrast with the great preponderance of female
™ the cases of 1solated mitral stenosis

The age incrdence 1 show m Table 63 The youngest patient was 1 years
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the oldest 78 The great majonty were between 30 and 60 years and 16 pa
fents ta all wese over 50 (27 per cent} The average age was 42 5 years v
either sex at the first observation

TABLE 63
Age and Sex at Frest Observation i Mutral Stenous with Aortic V aloular Disease

At Fal M Tl
14-19 years 1 1 d
20-29 4 a &
30-83 ] 10 15
40-48 12 7 19
50-59 & 6 1
£0-63 1 1 °
v9-79 H H 2
Total 31 g 39

Past sheumatic infection

A past hastory of rheumatic nfection was known 1n 42 patients (716 per
cent} 38 kad had rheumatic fever 4 chorea munor 24 patients (57 per ceat}
had had rheumatic vecurrences Further detasls are mentioned 1n the section
on theumatic infection in the coutse of mutra! stenons with aortse discast

The onxet of the heart symptoms vazied between the extremes 7 and ¢1 years
The average age at the onset of the first symptom was 312 years and the
average duration of the symptoms at the first observation was thuy 11 3 years

¥n 54 patients the heart symptom set on in the form of dyspnoea on exertion
or by might Pal was the first symptom 1 3 amgma pectorss i 1 20d

haemoptysts 1n 1 patient

Acute pulmonary oedema or cardiac asthma had occurred before the first
observation m 10 patents 5 had bad hacmoptysis and 2 had had defmitc
pulmonary wfarchiony Arteral embolt i the systemsc circutation had been
present in 3 patients cerebral embol wn 4 cases and embolt m the extremibies
mi

Precordial pamn of the same nature as m angma peetonts hod oceurred 1 ¢
patients {12 per cent ) and syncopes 1 3 {9 per cent)

Carpiac STate a1 THF J1R5T OBSFRYATION

Asin the ease of isolated miteal stenons the description of the cardrac state
will comprise the heart rhythm right heart fardure heart size and degree of

physical actraty
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mH;I‘.:ﬂ vhythm - 81 patients had sinus rhythm whereas 2% had auricufar
tllation (47 per cent ) paroxysmal 1n ! case and chromic 1n 2/ cases

e TABIE 64
eart Rhythm tn the V arions Age groups at the First Examinatr n
Nombe of pt ¢
A N ™ '.ll s e
A tedbie
119 years ? - -
%59 M - -
:E: it 7 #+
Py 19 1 3
9 12 8 61
669 4 - -
1079 a N 100
Tota 59 g 41

It
y “PPears from Table 64 that mitral stenosts wath aottic discase shows the
o tendenry to increasng frequency of auncular fibrillation with advanciog
8 a5 ssolated mtral stenosis

u::g’" Feart falure _ Thus was ascertamed m 1o patents (°5 per cent) 7
OVer 50 years of age and 12 had auncular fibrllation

},Hem e 7 put of 53 patients exammned roentgenalogically had cardio
¢ indicss under 51 one had an sndex between 51 and 54 34 had mdices
1 35 and 64 and 11 were over 64

TABLE 65
Heart $t ¢ i Relation to Heart Rhythm

H
uader 59 , - !
S1-54 M 1
8554 6 1 34

! n
65 or mose > 6
53
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Jable 65 shows that all cases with a cardio thoracic mndex under 51 ha
smus thythm and that only one patient with auricular fibrilation had an ode
under 35 In both forms of heart rhythm there was a considerable number o
pattents with cardo thoracic indices over 55 and no small number with mdice
over 65 12 patients with night heart failure alt had cardio thoracic indice
over 55

In the group of mitral stenosis with aortic disease auricular frbrillation wa
almost always associated with a cardio thoracic index over 54 and cases wit
night heart farlure very often presented aurtcular fibrillation and always ha
cardio thoracic indices over 54 These tendencies i the development of th
heart disease are m complete accord with the findings in cases of ssolate
mitral stenosts

When compared to the latter cases the group of mutral stenosis with aozti
disease showed 2 tendency to a higher cardio thoracic index in most cases
This was also to be expected as a number of the patients with complicating
aortic disease showed signs of enlargement of the left ventricle

Degree of physical acticaty

Sixteen patients of this group belonged m Class 1 (27 per cent} 790
Class 1T (49 per cent) and 14 in Class IV (24 per cent} This does not diffet
much from the distribution of the cases of 1solated mutral stenosis

With regard to the four main points 1n the cardiac state the distrsbutton of
cases of mitral stenosis with aortic disease ts thus 1n all essentials w accord
with the findings tn cases of 1solated mutral stenoss

Erecrrocarplocrarnic Frvpves

‘The most important of these aurscular fibrlation was mentioned above

Puates

Three out of 31 patients with sinus rhythm had P waves of a duratton longe?
than 013 second There were no cases with abnormally tall P waves or 1
bnormal sphitting of these The incidence of abnormal P waves among patients
with sinus thythm was thus 9 per cent this 13 lower than m cases of ssolated
mutral stenosis where abnormal P waves occurred 1n 30 per cent

The P R mterval - This was longer than 0 22 second 1n 2 out of 31 patients
One had a rheumatie recurrence In the other case no cause of the prolongation
of the P R interval could be demonstrated

The QRS avis - The distribution of the QRS axis 13 given sn Table 66 it
shows that 5 patients had right axis deviation 11 had a QRS axis betwee®
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whand 0p oy between 430 and +60 12 between 0 and 3 whereas
Tershad g QRS axis between 30 and ¢ and 2 were hetween -t 0 3nd
B degrees

TABIE 6o
S Sxistn 9 Cpees of Comboned Mural ant Unt Sal dar D

ois « L e 1ot [

+M_tig N ;
bt " 19
+30. 1y » 1

0~ 430 1 N
vy k4 1
60~ —3n ‘ :
Tout 29 100

st cagey of combined mitral and aortic disease the QRS axis was thus
e *0 0 and +90 degrees To cluadate the diagaostic value of the QRS
g g IESMEnt of the degree of matral stenaws and aortic valvular disrase
? ey when these occur simultancously the fellowsng observations mav
" O Autopsy was performed in all 5 cases with right axis deviation
“‘)"':“wcd Pronounced matral stenoss 2 had a pronounced aortic st:no;: ’z
mi ! 30ic stenosss and 1 showed pronounced aortic ncompetcnce  The
WEver an additsonal complicatton 1 4 cases as 3 had tncuspid s!tnﬂ‘;l!'
oA e foury, had an adherent perscardium In this group of combined mitral
e U dtase right s deviation 1 the himb Jeads thus did ot exclude
* Deence of 5 severe aorlic disease but they afl had a severe mitral stenosis
“m“‘tahm“dy and 1 out of 5 cases had yet another comphcation either

’LSP’d d‘!t“s‘ or rdium
S o the Patients ti::;rle:f!t f::c:c\ualmn in the limb feads were autopsied
“allbad severe aortic valvular discase 1 » these was a severe q:snnm
e 5131k had stenoss combned with sncomy ctence 8 out of these l p;ln
™ D20 2 severe mutsal stenowis as wel) 3 had a slight mitial s;fm":vm
BM0Up left axss devratim thus did not exelude the rescnce o 3 sevr,
Migrap stenostg though pronounced anrtic valyular discasc was always pi
“'f‘ultaneously

r
Eayey
srding to which the T waves are

From
the previousdy mentioned eritena acc T s o
SRS 2 pationts s 1 momal 1 waves § had & negatwe >
b

r
€ Toand Ty 17 had an w0 clectric Ty and 10 had a pegabve Ty
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TABLE 67
T Wave Changes in Relation to QRS Axis and Heart Rhythm

QRS QRS QRS
+90~ 4120 0- 490 -60-0

SRTAF bRIAY SR 'AF S| Al

Normal T waves o - 13 10 - 15 1
Ty negative - - 2 o 1 - 35 °
To and Ty negative - 1 - - - - -
Ty 150 electnc 2 - 5 7 1 2 8 9
Ty negative - 3 1 2 4 5 5

Total 20 4 7 31 28

-
o
5

SR = sinus rhythm
AF = aurscular fibrillation

It appears from Table 67 that changes in the T waves were of almaost 1l
same frequency n sinus rhythm and 1 auricular fibnllation 15 out of 31 P
tients with sinus rhythm had normal T waves 3 had a negative Ty 8 an i
electric Ty and 5 a negative Ty 11 out of 28 patients with auncular Hibnilabi
had normal T waves 2 had a negative Ty 1 had negative T and Ty 9 bad2
ss0 electric T; and 5 had a negative T

A negative Ty was seen only with QRS axes of 0 — +90 and -60 - 0

Except for the more frequent occurrence of a negative Ty the T wave char
ges n this group do not duffer from the changes in the group of 1solated mitr
stenosts

Bundle branch block — This occurred m 2 cases A man aged 52 had Iel
bundle branch block 1 year later autopsy revealed a very pronounced 201
stenosts and a slight mutral stenosss A woman aged 42 had nght pund!
branch block i this case autopsy showed a very pronounced mutral stenostt
combimed aortic stenosis and mcompetence and adherent pericardium

RoentGenoLoGIc TinpINGs

Roentgenologic examination was performed n 53 out of 59 patients 1 81

the form of orthod: phy an 45 as roentg

The cardio thoracic index has already been mentioned In the following !
may be mentioned to what extent the roentgenologic exammation contributet
to the climeal diagnosis of mitral stenosis with aortic disease
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Slagement of the left glrsnm
:x;\i;hl;t: exammmation crposures were yuade 4 cases
P m“p;::\;nnh enfargemens of the left atnum was
et anterior the ateiurs was destanctly vable i the £33 OSUES
s posstion
z!mn::l:f '\S‘p;\\x:n!s examimed salely s t
i :hm asged wheseas this could not be
— l; gr(cup i which ealargement of
st oblc st examunabion were examine
S Q;q:: pontton the lelt atrum was entarged w 5
Hpatients {31 per e Teft atnum was thus demonstiated ® 13 alh ot o
cent) examned in the night sntenar o

 the nght an
demonstrated
w the

e postero apirnes position the
Semonstrated 24 patients
e Jeft atrum was not de
3 at the fotlow up w the

blique position

$tr
,‘:l,fh' Telt cantou of the heart o7 bulging of
u ‘:"” Teft oreh
£ m; ;Y:‘;?c;:s‘;v ation the Jeft gontous of the heart was strmg oy the
o effaced ulging i 35 out of 53 patients (bb per cent) whereas there
i fotad 1n § ‘}vmst of the heart 1n 18 caset Entargement of b teft atesum
ety ant of the Jatter panenty weludng 610 wham it was seen only o1
The yount; erior oblique postion
dagna i “(Emuxmms 1aken ot the fust examy
[ Wibs ot ¢ smatral sienasis in o total of 43 cut of
Aty :Mi examned roentgenologically
ot D;“Iu'st ohservation 10 out of the 53 patients showed nethes ealarge
g le Teft atryuen nor a strasght 1eft border of Wb or wathout
ke i“ (0 second left arch 1 sbout one ffth 0
tna ,h:mm"“’“ was thus non contnbutary Tt may hewever 5
tthop se patients had not been cxamued m the right antersor sbhigue B0
. Ttmay be added that 12 patients of (03 group were examuned at the Follow
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Artenial blood pressure

1t may be mentioned that the artenal blood pressure m 11 out of 59 patien
was 150790 mm Hg or more (19 per cept) Only onc patient presented a prt
nounced nise 1 the blood pressure (B P = 240/140 mm Hg)

RESULTS OF THE FOLLOW UP

This sechion gives a survey of the series of mtral stenosis combined wit
aortic disease as 1t appeared at the follow up after a period of observatio
varymg from 3 to 20 years

At the time of the follow up 4. patients had died (80 per cent) and
survived (20 per cent)

Survey of patients whe died during the period of observation
Age at death

The youngest patient died at the age of 14 years the oldest 2t the 2g¢ ol 12
The distnibution of the series iccording to age at death 1s shownn Table 68
The average age at death was 48 4 vears for both sexes n males 168 year
and n females 51 0 years

TABLE 68 "
Dustribution of Mutral Stenoses with Aortic V alvular Disease according to 1ge@t Ded

7019 | 7.0
A 1519 | 2629 | s0-30 | 049 | so-39 [ 063 ]

Mates [ Y S S B vooo
Females - - 182 !
Total [ T S TR L
Cumulative %o o 4 19 51 8 % 10 B
50
The greatest number of deaths occurred in the age groups 1019 and 80-5
and a total of 49 per cent of the patients died after the age of 50
Causes of death Limes
The classification according to causes of death was undertaken ot ‘he{x’(’he
ol

mentioned 1n cases of 1solated nutral stenosis Table 69 gives 2 survey
frequency of the various causes of death
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A total of 95 per cent. of ths greup dicd of heart faslure thrombo embohe
cmphications or intercurrent mflections whereas only 1 patent {2 per cent
ded of 2 dhiferent cause This was a woman aged 6> who died of metastases
from carcinorta of the breast 66 per eent died of heart farfure and 19 per
cent. of thrombo embolic compl Death of inf

o occurred 1n 13 per
Bt s per cent of pneumoma 1 per cent of subacute bactenal endocardis
0d? pes cent of theumatic fever ‘The Jast case was that of 4 boy aged 14
*ho died 1n the third theumatic recurrence

TABLE &0
Cases of Death 1 Mutral Stenosis Combined with Aortie Valyular Disease

Amb fpt xJ

Teart fmlure

n o €6%
Congestive fuslure 21
‘ Acute pulmonary ocdema 3
Sudden death i
Heart death 5
krombo embolic complicator s 9=19 o
Gerebral emboli 4
Other artersal embot t
Pulwona y ecbol st 4
r fe tions €= e
Active rheumatic fever 1
' Subacute bacterial endocardit s A
b Sepsis -
| Pneumon 2 3
Dther cansts of d ath LR
—
LRI

e -

With regard to age at death el 4 wses death tha group wom wetd wath
the series of isolated mtral stenases

¢
A‘:I‘fi;}’ '{;"::st L survey of the qutyy v fudmgs moad eases ol muteal shon w
able

combined with aortic disease 1 rom dhe svulable descey s o the wt g
hindings it was found 83 down n the Ditle that £ cases Bt pron wed

o d a proneunced acruie rabulir dvea e 4 vases hada e
ezl ;tmo:)sl :\‘“‘:ls‘ wth ahight acrtie vahwlar alfecy n and 4 Cuer Wt
nounced matral
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a pronounc:d aortic valvular disease with slight mitral stenosis Both valvelar
diseases were shight 1n 2 cases

Tricuspid stenosis was found 1n 4 out of 21 cases (about 20 per cent) In
cases of 1solated mitral stenosis only 5 with tricusprd stenosis were found
among 85 autopsied cases (6 per cent} Even though the figures are small 1t 1s
worth mentioning that this finding 18 1n conformuty with the general expenience
that tricusprd stenosis 1s relatively more frequent i cases of combimed mutral
and aortic valvular disease than m isolated matral stenosis (Stone and Fel
Graham et al) Further 1n 1 patient distinct traces of past endocarditis of the
tricusptd valves were found though no valvular disease could be demonstrated

TABLE 70
Autopsy Findings i 91 Cases of Mitral Stenosis combined with Aortie U alvular Disease
Thle 1te | oom | 090 | coug | 2050 | sose | 77| T
Yy 1

¥ - 2 7 9 Ll 1 1
Pronounced matral stenosis
and
pronounced aortic disease 1 - - 5 5 - - n
Pronounced mtral stenosis
and slight aortic disease - - 1 - 1 1 t 4
Shght mitral st¢nonis and
pronounced aortic disease - - 1 1 2 - - 4
Both forms of valvular
discase shight - . 1 1 I
Calafication
n mitral valves -~ - > 3 ° - - 1
Calafication
in aortic valves - - 1 3 2 - ~ 6
Tricuspid stenosis 1 - 1 1 1 - -4
Sequelac of tricuspid
endocardits - - . 1 |
Adherent pencardium - - 1 - 1 .2

51 16

Coronary scleross JE
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The a,cs at death of patients with tricuspid stenosts were 14 87 49 and 50
T3 averaging 37 5 years thus somewhat lower than the average for the
whole group

Adherent pericardium was seen m 2 patients

Coronary sclerosis was deseribed 1n 6 patients chiefly 10 the older age
#roups: A healed myocardiac infarction was found 1n a man aged 67

Ridney diseases were described 1n 11 cases In 9 there were signs of recent
erhealed kidney infarctions and 2 had other kidney affections nephrosclerosis
n 1 case and chrome pyelonephnitis in 1 case

-~ Summanzing st can be ascertamed that the series of mitral stenoses combined

with aortie valyular disease was 1n accord at autopsy with the expenences pre
¥iously mentioned 1n the sections on autopsied cases of 1solated mitral stenosis

Survey of surviors

The twelve surviving patients were all followed up by the writer The pertod
of observation varied from 3 to 20 years averaging 87 years

The most smportant data concernmg the follow up of these patients are given
m Table 71

TABLF 71
Survey of Follow up of 12 Patients with Mitral Stenosis and Aortic V aloular Disease

oo [ =

Males _ ) R B N R ;

Females 1 3 H 1 ; ; 2

Total 1 4 R R . ; ”

? -
Class 11 - | 12 - 1 i f
Class 111 1 ' : 3 - - :
Clas IV -

2 1 1 1 °

S nys rhythm 1 .;1 2 ! ' 1 :
Aunycular f brillat on - 2

- - 1 - _ - '

Card o thorac ¢ ndex = , . ~ B . . \

e - 2 4 1 - - 7

5564 - ; ' ' - - :

)

K an  go ,
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The table shows that a comparatively great number of patients were under
40 years of age correspondingly the average age of the patients with mitral
and aortic discase followed up (43 6 years) was somewhat lower than that of
pattents with 1solated mutral stenosis followed up (49 years)

A higher percentage of the patients followed up were in a less advanced
phase of the heart disease a fact which 1s also 1 accord with the lower average
age
Half the patients belonged to Class 11 and were thus fit for work Only
one fourth had auncular fibrillation and only 1 patient had right heart faslure

The cardio thoracic index was over 50 m all cases mn § over 55 and m 1
over 65

Signs of progression of the heart disease were seen in few cases only Iné
the condition had remained subjectively and objectively unchanged 1 patient
had developed auricular fibrillation | presented right heart falure and 4
other patients the capacity for work was reduced although corresponding ob
Jective signs of aggravation could not be ascertatned

Progression of the heart disease was thus not so pronounced nor so frequent
as among cases of 1solated mitral stenosis 1t should however be considered
that the period of observation in cases of mitral stenosis with aortic disease o
was shorter and that this group had a lower average age than patients with

1solated mitral stenosis followed up
T

2

1
B

RHEUMATIC INFECTION AND THE COURSE o
OF MITRAL STENOSIS COMBINED WITH AORTIC
VALVULAR DISEASE |

As previously mentioned 42 out of 59 patients of this group had 2 past
history of rheumatic infection (716 per cent) 38 patients had had rheumatic
fever and 4 had had chorea minor The rheumatic infection had been present
in 20 males and 22 females 1 & with the same frequency wn ether sex

Twenty four patients (5: per cent )} had had rheumatic recurrences and 17 Y
1n all had had 3 or more recurrences (29 per cent) )

The average age at the first rheumatic infection was 12 5 years

Rheumatic infection had been diagnosed 1n about 72 per cent of cases of
mytral stenosis with aortic valvular disease and 1n 58 per cent of cases of
1solated mitral stenosss in the present series The average age at the first 10
fection was 125 years in the former cases as compared to 154 years 18 the
Jatter This tendency to an earlier and more frequent rheumatic infection
among cases of combined mitral and aortic disease than in those of 1solated

mitral stenosts 1s 1n accord with the findings 1n Wilson s and DeGraff o1

I
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Unggs senes of theumatic heart disease from North America and m Coombs s
«ries of rheumatic heart discase from England (Wilson 1940 DeGraff and
Lin,g 1938 Coombs 1924)

The surviial time after the imtial theumatic nfection vaned between such
wide lumis as 5 and 49 years The average survival time of those who died
during the period of observation was 336 years and that of the survivors was
M8 years The duration of life among patients with rheumatic infection
averaged 48 ¥ years in the case of those who died and 40 7 vears m the case
of survivors

These figures do not differ much from the findimgs 1a the group of cases
of 1solated mutral stenosts

AGE AT ONSET OF THL HEART SYMPTOMS

The average age when the first heart symptom appeared 1n the present senes
was 31 2 vears It was somewhat higher in males 337 than i females 28 ¢
years

[he survial time after the first heart symptom averaged 149 years n the
¢roup of patients who died 127 1n the case of males and 177 years m the
2 ¢ of females 1n the group of survivors it averaged 18 5 years 18 0 1n males
1nd 186 1n females These findmgs correspond to the experiences m the cases
»f 1solated mtral stenosis

AURICULAR FIBRILLATION IN THE COURSE OF MITRAL
STENOSIS WITH AORTIC VALVULAR DISEASE

Aurtcatar fibriilation was defimtely ascertamed m the course of the disease
1036 out of 50 patecnts (61 per ceat) When 4 cases with msufficrent data are
left out a total of 65 per cent have had auncular fibrillation

Of patients who died during the period of observation 33 out of {3 with
sufficient data had had auncular fibrillation ascertarned {77 per cent) this
incidence 15 only shightly lower than that of auncular fibnillatien 1n cases of
1solated mitral stenosis (84 per cent }

fen auncular fibnilation was ascertained appear from Table 72
g ad developed this complication before the 40th year
th and 49th years and 27 per cent after the 50th

The ages
it shows that 83 per cent b
39 per cent between the 40/

Year

K an g0
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TABLE 72
Age at Qnset of Aunenlar Fibrillation

Age I N ombe of pare ¢ i A

20-°9 years 1
30-3% 11 28
40-49 14
50-59 3 39
60-69 1
10-79 1 21
Total 36 100

The average age when auricular fibniilation was ascertained was 48 8 yeats
this corresponds to the finding in cases of 1solated mitral stenosis

TABLE 73
Survrval of 86 Patents Calculated from the Time when Aunicular Fibnillation
was asceriained

Year of

obs rvation 01 12 23 84 45 56 6, 78 9lo wn n-P Y
Survival

percentage 100 69 64 52 41 38 3 o2 15 8§ 8 8

The survival after auricular fibrillation was ascertamned 15 shown i Table
78 st appears that 69 per cent survived after the Lst year 38 per cent aftef
the 5th year and 8 per cent after the 10th year The median survival tme
s between 8 and 4 years thus 15 somewhat lower than that found m cases of
isolated mutral stenosis with auricular fibrillation

RIGHT HEART FAILURE
DURING THE COUKSE OF THE DISEASE

&
Right heart failure was present 1n 15 patients at the first observatiof ﬂa"‘“
developed 1n 21 durng the pertod of abservation so that a total of 5;: o

of 59 patients presented this sign (61 per cent) When 6 cases wll] se
sufficient data are left out 68 per cent in all had had nght heart fal
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1a the group of patients who died during the period of observation 35 out of
1 with sufficient data (85 per cent) had had right heart farlure
Right heart farlure was thus 1s frequent 1 this group as in cases of ssolated
wtral stenoss
¢ ages when night heart failure was ascertaned appeac from Table 74
\ 1t shows that thys syndrome was ascertamned before the 40th vear m 20 per
: cent between the 40th and 49th years in 42 per cent  and not until after the
30t year 1n the sest of the cases

TABLF 74
Age when Right Heart Failure was ascertamed

Ag { Nmh ofpt t }
14-99 vears ° 6
30-39 5 14
4049 15 42
50-59 12 3
60-79 1 3
70-79 1 3
Total 36 100

The average age when night heart failure was ascertained was 45 6 years
the same as 10 cases of isolated mitral stenosis

The surtiwal times atter development of right heart failure are shown
Table 15 Half the patients died within the first year 19 per cent were alive
after 5 vears and all were dead after 10 years

The survival tumes after development of right heart failure m mitral stenosis
with aortic disease were thus somewhat shorter than those found in cases of
1solated matral stenosis as about 10 per cent of the latter survived more than

10 years
TABLE /5
Survwal of 36 Patients after Right Heart Fa fure had been ascerta red
e
Year of 5 56 67 78 89 910 1011
observation o1 1 23 34 4
Survival jop 5o S0 3 %6 19 M1 1g 7 [

Fercentage
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CARDIAC ASTHMA AND ACUTE PULMONARY OEDLMA

This syndrome was present m 18 out of 59 patients (30 per cent) and wa
thus more frequent than in cases of 1solated mtral stenosis

Acute pulmonary oedema was the cause of death 1n 3 cases

Cardiac asthma and acute pulmonary oedema were present at all ages be
tween 26 and 71 years The average age at the first attack was 40 I years
7 patients had had repeated attacks

The survival after the first attack appears from Table 76

TABLE 6
Survival of 18 Patients with Cardiac Asthma and Acute Pulmonary Ocdema

Year of

observation 0-1 1-? 2-3 3-4 4~0 5-6 6-7 (8 89 9-10 10-11 H-D
Survival
percentage 100 79 66 60 OO o3 40 82 24 24 16 16

It appears that about one fourth died within the first year after the be
ginming of the attacks 53 per cent survived after 5 years and 16 per cent
after 10 years

Cardiac asthma and acute pulmonary oedema were thus more frequent 1n
this group than i cases of isolated mitral stenosis and the prognosis i €ases
with these attacks was more sertous m mutral stenosis combined with aortic
valvular disease than m 1solated mitral stenosis

ISOLATED HAEMOPTYSIS
This occurred 1n 5 patients The average age was 21 years All patients died
i from 4 to 15 years averaging $ years after the first haemoptysts

PULMONARY INIARCTION

This complication had been present in 14 patients (24 per cent) Al patients
died 12 within | year and 2 in the coursc of 2 and / yers after the pulmonary
nfarction In most cases 1t was thus a complication setting on duning the ter
minal stage as 1n cases of 1solated matral stenosis
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ARTERIAL EMBOLISM IN THE SYSTEMIC CIRCUI ATION

Arternal embolism 1 the systemic circulation developed an a total of 10
Patients of this group (17 per cent) and had been present in 9 out of 47 who
died {19 per cent)

The complication developed m 6 males and 4 females The age at the onset
of the first attack was from 40 to 49 years 11 6 patients and from 50 to 59
years ) 4

Locah atyon of embol

Cerebral embol: occurred 10 times 1 all m & patients emboli 10 abdomnal
vessels were present 7 times m all n 4 patients (splemc embolt in 4 renal em
boln ) Tiver embok 1n 1 and embols of the superior mesenteric artery m 1)
emboly of the iliac artery were seen 1 1 patient and 1 vessels of the limbs 1o
? {the popliteal artery in 1 the brachual artery 1n 1)

Five patients had embolic recurrences 2 had 2 attacks m all and 3 patients
Bad 3 attacks The mtervals between the first attack and the recurrences were
7 years at most and often shorter than 1 year

Factors predasbosing to embol

All the ten patients had auncular fibullation when they first developed
trtertal embolism 7 patients had night heart faillure and 7 were under con
anuous treatment with digitalis The size of the heart when embolism first set
o was known 1n 8 cases the cardio thoracic index was over 55 in all

Tethahty n cases with arterial embolism

Three out of the ten paticnts with cmbolssm died 1 the first attack 2 of
cerchral embolt and 1 of embol n abdominal vessels . out of the / survivors
thed later 1 of recurring cerebral embolism after 1 year 4 of congestive failure
after 1| © 3 and 7 years 2 patents survived 2 vears after the first attack

Arterial erbolism was of somewhat rarer occurrence m the series of com
bined mitral and aottic valvular discase than m the cases of ssolated matral
stenosis However when atterial ewbolism developed n the systemuc arcula

tion 1n the former cases the prognosis was just as grave as 1n the [atfer

PREGNANCY IN THE COURSE OF MITRAL
AND AORTIC VALVULAR DISFASE
the senes 14 m all (05 per cent) have been pregnant and

e brth to one or more veborn cluldren 4 women de
4 2tad 2 hveborn children 5 had 3 hiveborn children

Of 31 women in
15 (48 per cent) g%
hvered one liveborn chul
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3 had 5 and one had 7 liveborn children Abortion was induced mn 2 case
spontaneous abortion occuried 1n 2 cases and one child was stiliborn

Death 1n conjunction with pregnancy or parturition did not occur i th
series Permanent aggravation of the heart disease was seen 1n 2 cases {or ]
per cent of all pregnant women)

COMPLICATING DISEASES IN THE COURSE OF MITRAL
AND AORTIC VALVULAR DISEASE

Carcinoma of the breast was the cause of death m 1 case

Pulmonary tuberculosis was ascertamed 1n 1 patrent

Exophthalmic goitre was present in 1 patrent

Duodenal wleer occurred in 1 case

“Shaking palsy was scen sn 1 case

Subacute bacterial endocarditis cured with pemaillin treatment had com
plicated the course 1n 1 case

Syphabs 1n the past history occurred 1n 1 case At autopsy no signs o
syphilitic heart disease were found Wassermann s test was negative 1n 47
examuned cases

SURVIVAL ATTER THF TIRST OBSERVATION

The survival after the first observation in mitral stenosis with aortic valvular

disease 15 shown 10 Table 77

TABLE «7
Survieal after Iirst Observation of all Cases of Mutral Stenosis with
Aortic Valvular Discase

Year of -
obsesvation 0-1 19 23 34 4 56 67 7-8 8-9 9-10 10-11
Survival s
percentage 100 73 61 53 49 4 3 3 381 29 6

Year of w01
observation 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19~

Survival f
percentage w7 18 18 141 7
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Scventy three per cent survived after 1 year 15 per cent after 5 years 26
pereent after 10 years 18 per cent after 15 years and 7 per cent after 20
years The medan survaval time for the whole group 1s between 3 and 4 years

The group of combined mutral stenosis and aortic valvular discase shows
Agreater earkier fall in the survival than that of cases of isolated mmtral stenosss
but with regacd to the Tong term survival 1t 18 1 faurly good accord with the
htter group this also appears from Fig 18 page 160

When considered according to the prognostic classification used for cases
of 1solated mtral stenosss the group of mutral stenosis with aortic valvular
disease shows exactly the same tendencies as were found 1n cases of 1salated
Mutral stenosis

Of 14 patients 1n main group A 1 e patients with sinus thythm 1n Class I
‘6 per cent survived after 10 years

Of 14 patients 1n mam group B 1 ¢ patients with sinus rhythm n Class 111
17 per cent survived after 10 years

Of 18 patients in man group C y e patients with auricular fibnllation m
Uasses 11 and 11T 14 per cent survived after 10 years

Of 13 patients 1 man group D 1 ¢ patients i Class IV all were dead after
¢ years

In main groups A and D the findings corresponded exactly to those 1n the

group of 1solated mutral stenosis Matn groups B and G showed exactly the
same tendency as the group of isolated mitral stenosis though the survival
found was somewhat lower than that of the Jatter group

Summing up 1t can be ascertained that 1t has been found 1n the present
series of cases that with regard to the course of the discase mutral stenosis
with gortic valvular disease m all essentials differs but shightly from cases of
isolated mtral stenoms It was found howeser that the survival time after
auricular hibrillation and right heart failure had been ascertained tended to be
shorter than that of cases of 1solated mtral stenosis this tendency was also
found to apply to cases m more advanced stages of the discasc when a prog
nostic classification was attempted on the basis of the condition of the patients

at the first observation



Notes in Conclusion

In a total assessment of the results of the follow up compared with the con
dition of the patients at the first observation 1t 1s conspicuous that the great
majonty of cases showed signs of progression of the heart disease dunng the
period of observation Ths applies to cases of solated mutral stenosis of
chimically probable mutral stenosts as well as to those of mitral stenosis with
aortic valvular disease

The lethality during the period of observatron was exceedingly high as «0
per cent of cases of solated mitral stenosis and 80 per cent of those of com
bined mutral and aortic valvular disease had died at the tine of the final
assessment of results

The estimate based on the condition at the farst observation comprised the
establishment of four mam groups showing distinct differences with regard
to the late prognosis This classification may be briefly described as far a5
cases of 1solated mutral stenosis are concerned

Group A 1 e patients with sinus rhythm belonging m Class 1T comprises
about one sicth of the series and showed a very high survival rate dunng
the period of observation The median survival time m this group was manv
years (> 20 years) Among the survivors 60 per cent showed symploms of
signs of progression of the heart disease at the follow up whereas the con
dition had remamed unchanged n 40 per cent

Group B 1 e patients with smus rhythm belonging m Class 1II compris¢
about one fourth of the series and showed an evenly and rapwdly falling sU7
vival The median survival time 1n this group was from 5 to 6 years 11 males
and from 7 to § years in females Among the survivors 60 per cent showed
evidence of progresston of the heart disease at the follow up whereas the €08
dition had remained unchanged 1n 40 per cent

Group C 1 e patients with auncnlar fibrillation belonging 1n Classes 1T and
Il compuses over one thied of the series and showed an evenly and rapidly
falling survival during the period of observation The median susvival time
1n this roup was the same as in mamn group B from 5 to 6 yearsn males 2
from 7 to 8 years in females Among the survivors 60 per cent showed evidenc®
of progresston of the heart disease at the follow up whereas the condition had
remamed unchanged n 40 per cent

Group D 1 ¢ patients 1 Class IV comprises about one fifth of the
and showed a very low survival rate during the pertod of obscrvation The
median survival time in this group was under 1 year

series
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Reverting now to the present day problem which inspired the wrter to the
present study namely the modern surgical treatment of matral stenosis 1t would
be natural on the basis of the results of these investigations to deade on the
tmelness of this operation

#t1s obvious that we cannot at present draw far reaching conclusions as to
the und for mtral valvul y as the periods of observation 1n cases
already operated on are so short that 1t cannot yet be said whether the opera
ton actually affords long term relief Assuming however that mitral valvulo
tomy has a lastng effect and that the lethality from the operation can be kept
within reasonable himits 1t seems justhiable to conclude from the results of the
present mvestigations that 1t must be considered as part of the treatment of
ssolated mutral stenosis as the prognosis in the case of medical treatment has
been found to be so grave 1 most cases

It 15 especually the cases belonging n main groups B and (. that will be
considered suitable for mutral valvulotomy Mamn group B 1s the more im
portant i this connection as the age of the patients in this group averaged
35 years at the first observation and half the patients died before the 43rd
rear of life

In mam group C too matral valvulotomy must be considered The average
1g¢ at the first observation i this group was about 45 years and half the
satients died before the 53rd year of hfe

In mam group D surgical operation would actually be indicated but the risk
would presumably be so great 1n this group that this form of treatment cannot

»e used

With regard to the timeliness of mutral valvulotomy in patients of group A
fhus represents a special problem In this group we find 5o hugh a survival rate
that the operation cannot be considered indicated for the whole group m gen
eral 40 per cent of the survivors showed an unchanged good condition at
the follow up and these patients probably represent the bemgn cases of mutral
stenosis attaiming a great age with httle heart trouble and should not be
operated on On the other hand 20 fer cent of group A died duning the period
of observation and 60 per cent of the survivors showed evidence of progres
ston of the heart disease at the foilow up Whether patients of group A with
on of the heart diseasc should be operated on or not 15 onc

£ progress:
sgns of PHOBT S ot remar to be deaded i future

of the questions ¢



Summary

InTRODUCTION

The purpose of the present work 15 to afford a new contribution to the
description of the course and prognosts of nutral stenosis

Criaprer 1

This chapter gives a brief survey of the historical development of our know
ledge of mitral stenosis with special reference to its diagnosis and pathology

Crarrer 11

of mitral

The main features of previous inv: mnto the prog
stenosss are reviewed The only extensive systematic investigation has been
undertaken by Grant who observed his series of ex servicemen for 10 years
His series naturally comprised males only chiefly in the age groups between
20 and 40 years At the follow up about one thrrd had died one third showed
aggravation and one third had remamned unchanged It 1s pointed out in Cot
clusion that the literature contamns no systematic studies on the course of mitral
stenosis in older decades

Cuarrer 111

The wrster s mvestigations comprise 2 climeal analysis of the courst of the
disease 1n 351 patients with mitral stenosis They were first examuned 10 the
course of the period 193310 and traced from 1951 to 1953 the penod of
observation after the first examination thus varymg from 3 to 20 years A:AC
cording to criteria mentioned the series 13 divided mnto 3 mam groups 7
patients with 1solated mutral stenosis 21 with clincally probable mitral ;:mnsn:I
and 59 with mutral stenosts and aortic valvular disease The series was derve
from two sources 285 patients from Medical Department B the Uniersity
Hospital Copenhagen and 66 patients from the private consultation of Profes
sor Enk Warburg M D
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A total of 931 patients died during the period of observation and 94 were
tve at the time of the follow up Except for one patient who had emigrated
was managed to trace al{ pattents at the fmal estimate It was managed to
offect full detarls on the course of the disease 1n most of the patients who died
linng the penod of observation and 90 out of 94 surviving patients were
-dllawed up by the water In the casc of the four patients who were not fol
Yowed up sufficrent details about their condition at the time of the exammation
were also procured

Thns chapter further deseribes the critena for the clintcal diagnoses and the
Teliability of the latter judged by the findings at autopsy ot at the foltow up
Mention 18 made of the fogic electrocard: phic and chnicaf cnte
1 used

Finally the principles used 1 estimatig the prognosis are mentioned These
2re based upan a total assessment of the survival after certain defintte periods
with due regard to survivors as well as to patients who died during the peniod
of vhservatian

Cuserex 1V

This chapter gives a detailed description of the chinieal picture and of the
whole course of the disease wn 271 patients with wsolated mutral stenosis
Thus group comprises 194 females and 77 males at an average age of 415
years at the first examnation The great majouty of the patients were be
tween 30 and 49 years 20 per cent were over 50 years 59 per cent had had
2 thewmanc wiecthon the average age at the fuesk theurmatue wieation was 184
vears and the mnterval between the first infection and the first observation
averaged 2,4 years The average age when the fir t heart sy mptom set on was
1] 2 years and the duration of the symptoms averaged 10 3 years at the furst
ohservation »7 per cent «f the patients had auncular fibrillation and 25 per
cent had right heart falure The size of the heart ndicated by the cardio
thavaric ndex showed vesy consderable varations 158 out of 181 females
and 54 out of +0 males thus hd cardho thoraac mdices over "0 and several
were over 65 An analysis showed that auncular fibrillation was almost always
as ocrated with a cirdso thoricic index over 50 most frequently over 55 in
the case of night keart fadure 80 per cent of the cases presented auricular
fibriliation and almost always & cardio thoracic index over 55

21 peecent of the patients were grouped an Class 1Y
ity 59 per cent an Chass T and 20 per cent 1n
a8 made between a chissification according to physical
heart rhythm heart size and signs of right heart
patients of Class Il had sinus rhythm low de

At the tarst observation
according to physwcal act
Class 1V A comparison w:
activity and o8¢ according to
fadure 1t appeared that most
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grees of cardo thoracic indices and no signs of right heart fatlure whereas
almost all patients of Class I'V had auncular fibnllation higher cardo thoracsc
indices and signs of nght heart failure Patients 1n Class III represented an
intermediate stage

Enlargement of the left atrum or a straight left contour of the heart pos
sibly with bulging of the second left arch was demonstrated at the roent
genologic examtnation and lent support to the chngcal dagnosts 1n almost all
thoroughly examined cases

Electrocardiograms with the three standard leads were available m 267
cases 34 out of 114 patients with sinus rhythm presented abnormal P waves
29 per cent had night axis deviation and 8 per cent left axis deviation Ab
normal T waves were frequent and were seen especrally 1n the case of aun
cular fibnilation Bundle branch block was observed mn 5 patients and Jow
voltage 1n 2 The T wave chinges were present in the great majonty of cases
of Classes Il and IV

At the follow up after a peniod varying from 3 to 20 years averaging 17
years 189 patients (+0 per cent) had died The average age at death was
4/ 0 years and 42 per cent had died after the 50th year The causes of death
were heart failure in 62 per cent thrombo embolic complications 1n 22 per
cent mnfections n 9 per cent and 8 per cent died of other causes Only 3
patients died of unquestionable rheumatic recurrence and this was possibly
the cause of death in 4 other cases 4 patients died of subacute bacterial endo
carditis 9 died of acutc pulmonary oedema 85 out of the 189 patients who
died were autopsied Tricuspid stenosis was found 1n 5 cases (6 per cent) ad
herent pericardium in 6 calafication of the mutral valves in 27 and athero
matosts or arteriosclerosis of the coronary arteries was revealed n 33 cases

Seventy eight out of 82 survivors were followed up the period of observa
tion averaged 97 years The average age at the time of the follow up was
491 years 69 per cent had auricular fibrillation and 42 per cent pres:nltd
right heart farlure In 40 out of 71 roentgenographed patients (56 per cent ) the
cardio thoracic mdex had mereased by more than 10 per cent and m 3 out
of 78 cases (44 per cent) the patient was transfesred at the follow up from
Class 11 to Class 11l or IV Judged by the eriterta mentioned a total of two
thirds of the patients followed up showed signs of progression of the heart
disease during the persod of observation

In 1 out of the four cases that were not followed up details of defmite pro
gression of the heart disease were available

Detailed mention 1s made of the first rheumatie infection and the aumber
of rheumatic recusrences 1n relation to the subscquent course of the diseast
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135 concluded that the number of rheumatic recurrences i the present series
bd pot deadedly inlluence the survival time after the first infection The
etaye duration of life was lower after carly imitial infection than after late
afecon The survival times after the smtial infection averaged 301 years in
e case of patrents who died and 33 3 1n the case of survivors

The average survival time after the onset of the heart symptoms was 143
Y1 m the case of 181 dead patients and 205 years in 86 survivors The
Svival time varied from 1 to 52 years after the first symptom It 1s stressed
th3t 31 out of 189 dead patients died within 5 years after the onset of the
SMptoms As was to be expected the median survival time after development
of the heart symptoms was decreasing with advanoing age at the onset of the
first symptom

The presence of aurcular fibrillation was venfied m 84 per cent of the
patients who died during the period of observation and in whom the heart
thythm was known and in /0 per cent of the surviving patients The average
age when auricular fibmilation was astertained was 438 years and on the
average it was not ascertained until 27 years after the first rheumatic mfechion
and 106 years after the first heart symplom developed 44 per cent of the
patients had right heart failure when auricular fibrillation was demonstrated
39 per cent of the females and 21 per cent of the males survaved 10 years
after auricular fibrsllaton had been ascertained The median survival time
after this 1 had been d d was from 6 to 7 years i the
case of females and from 4 to 5 years in the case of males A total of 18 out
of 271 patients had had paroxysmal auncular fibrillaton which became
o 16 Parocysmal tachycardia was demonstrated in 5 patients (5 per

chronic 1
cent of the group with simus thythm)

faslure demonstrated at physical examination was found in 81
with mutral stenosts who died and 1n 68 per cent of the
erage age when right heart failure developed was 456
from the first rheumatic wfection was 20 years
and that from the first heart symptom was 18 2 years Right heart farfure was
associated with w seular fibrillation n (5 per cent of the cases The median

ster meht fatlure bad been ascertained was 23 years but it
suryrval time & wp of 11 per cent had survived this complication 10 years
15 stressed that 26700 T L ehythm the survival time alter right heart
‘;r mareh ldnbpaueg:;‘ons‘mud was distinctly shorter than that of the whole

alure had been

group

Right heart
per cent of paticats
whale series The av
vears ‘The average mt tval
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The presence of cardiac asthma and acute pulmonary oedema was described
1 45 out of 21 patients (1, per cent) The average age was 374 years at
the furst attack 6 patients died 1n the first attack and 3 died later mn a 1e
current attack Of patients who survived the first attack 68 per cent survived
5 years and 37 per cent 10 years Of patients under 50 years of age 46 per
cent survived 10 years The risk of death n acute pulmonary oedema was
calculated to be 3 per cent for the whole series and 8 per cent for patients
with a past first attack The patients of this group had had a lower average
age at death or at the follow up than the total series Cardiac asthma and
acute pulmonary oedema were thus accompanying symptoms 1n the carly course
of mitral stenosis with regard to the duration of life this group had a some
what graver prognosis than the great majonity of cases in the present senes

Haemaptysis which was not associated with cardiac asthma acute pulmonary
oedema or pulmonary infarction occurred 1n 31 cases at an average age of
29 2 years at the first attack The survival after the first haemoptysis was 46
per cent after 10 years and apparently lower in the case of repeated hacmop
tysis Like cardiac asthma and acute pulmonary oedema haemoptysis was &
accompanying symptom in the early course of mutral stenosis and these pa
tients had a lower average duration of hfe than the great majonty of cases
1t may however be mentioned that no deaths of haemoptysts occurred n th

present senies

Pulmonary wnfarction occurred in 55 patients (20 per cent of the series) and
n 50 out of 189 patients who died (2/ per cent) Thts complication most {5
quently developed in patients with auricular fibnillation night heart farlure
and high cardio thoracic indices The average age when pulmonary infarction
developed was 451 years 44 per cent of chmcally diagnosed cases died m
mediately after the first pulmonary nfarction One half of the survevors
developed recurrences and only one fourth survived after 10 years

Pneumoma has been descibed in 97 patients (56 per cent)
Haemosiderosis 1n the lungs was defintely demonstrated 1n only 1 out of
19/ roentgenographed patients

Arteral embols 1n the systeme circulation were observed m 75 patients (7%
per cent) and m 61 out of 189 patients who died (32 per cent) The averag
age when emboli furst developed was 452 years 85 per cent of cases witl
sufficient data had auricular fibriflation 34 per cent had right heart falure
10 out of 16 roentgenographed cases had cardio thoracic andices over 55 an
35 patients had been trcated with digitalis before embolism developed 18
patients (>4 per cent) died 1n the first attack and 9 died of subsequent ¢m
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boism 93 out of 57 pitients who survived the first attack had recurrences
Only one fufth survived 10 years after past embolism 6 out of 14 survivors had
svere persistent sequelae (hemiplegia)

Of the 194 females of the series 125 {62 per cent) had been pregnant and
Y9 (56 per cent.) had given birth to 1 or more hveborn children Abortion
¥2$ induced 1n 29 cases 4 patients (32 per cent) died dunng pregnancy or
Pierperium  though death was not attrsbutable only to the pregnancy m all
fases Persistent aggravation of the heart disease after pregnancy was men
‘oned m one fourth of the cases chiefly patients with preceding heart trouble
Three fourths of all pregnant females had had one or more pregnancies with
Ut persistent aggravation of the heart diseasc

The artenal blood pressure in 1solated mitral stenosis 1n the present series

owed a nise with advancing age This 13 1n accord with the findings in other
ct1es of cases of mutral stenosis and did not defimtely exceed the findings by
ther authors 1n average populations Arterial hypertension was a characteristic
cature of the course of the disease 1n only few cases

The frequency of complicating disorders was not higher than would be ex
ccted by mere comnaidence

The survival during the period of obsertation for the whole series of females
as 40 per cent after 10 years and 18 per cent after 20 years for the whole
eries of males 1t was 29 per cent after 10 years and § per cent after 18
ears Eather sex showed a deadedly lower survival than simiar groups
e average population

As a result of the survival analyses starting at the time of the first examma
groups were blished These may be briefly mentioned

on four prog

srouf A - Patentsn Class 1T with sinus thythm The median survival time
1s many years {over 20 years)
Sroup B — Patients m Class I1L wath sinus rhyﬂ'n‘n The median survival time
was found to be from 7 to 8 years for females and from 5 to 6
years 1n the case of males
las: I and IIL Th
Group € - Patient with auncular fibnillation 1n Classes 1T a 4l Bc
median survnal tune is exactly the same as that of Croup

even though patients of Group G were from 6 to 10 years older

The median surviva) time 15 under 1 year
Group D Patients n Class a4
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It was found 1n Groups B and C that a negative T; and an 150 electnc Ty
{with or without other T wave anomalies) tended to give a somewhat graver
prognosis than did normal T waves Turthermore right axis deviation 1n
Group B had a tendency to give a poorer prognosis than that found i the
ab ence of right axis deviation

Otherwise other chinical findings (cardiac asthma acute pulmonary oedema
pulmonary emboli and arterial embolz) did not n the separate groups show
defimte tendencies to give a prognosis that was worse than that found the
absence of these symptoms

Cuarrer V

Twenty one cases with not venfied but climcally probable mulral stenosts
showed a close conformity with the cases of diagnosed 1solated mitral stenosts
this applies to all essential points in the course of the disease to the nature
and frequency of complications and to the duration of hfe

Cuarrer VI

Tifty nme cases of mutral stenosts combined with aortic valuular diseast

are dealt with on the same lines as the cases of 1solated mutral stenosis

The group comprised 28 males and 31 females the average age was
years at the first examination 72 per cent had had rheumatic fever The
average age when the first symptom developed was 31 2 years and the avera,®
duration of the symptoms at the first observation was 11 3 years 47 per cent
had auncular fibnllation 25 per cent had rght heart failure 16 out of 83
patients had cardio thoracic ndices over 50 16 patients were m Class 1"
m Class III and 14 i Class IV

Iive patients had night axis deviation 43 had a normal QRS av
had left axis deviation 26 patrents had normal T waves 5 had a neg?
1 had negative T and Ty 17 had an 150 electric Ty and 10 had a negal
Bundle branch block was observed 1n 2 cases

Thurteen out of 16 patients roentgenographed m the right anterior
posttion showed enlargement of the left atrium Enlargement of the Jeft ven
tricle was found in 35 out of 53 patients examined

12

1 and 11
tive Ts
trve Ty

oblique

Forty seven patients (80 per cent ) died during the pertod of obserratio The
average age at death was 484 years With regard to causes of death{ a
of 150

findings at autopsy this group 1s i almost complete accord with that
lated mitral stenosis It may however be mentioned that onc fifth of autopsic
cases of mitral and aortic valvular disease had tricuspid stenosis

3
]
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Tuelve survp ing patients at an average age of 436 years at the time of
the follow Up presented few signs of progression of the heart disease after a
peniad of observatipn averaging 8 7 years

Most cases of mutral stenosis with aortic valvular dissase showed an earhier
and more frequent ymtial rhemmatic infection than did cases of 1solated mitral
stenosss

With regard to the conrse of the disease complications and survival times
Hier the furst theumatic wnfection and after the onset af the first heart svmp
fom cases of mitral and aortic valvular disease do not differ essentially from
thase of 1solated mutsal stenosis even though the former showed a tendency
{0 a shorter survival time after auncular fibniilation or night heart failure
Sad been ascertatned

Nores v Conciusion

Fhe pronounced tendency to progression of the heart discase 1 the whole
series 1s stressed and on this basis the tmeliness of surgical operation of mtral

stenosis 1s discussed



Dansk resume

InpLEDNING
Formilet med dette arbejde er at give et nyt bidrag til beskrivelsen af mitral
stenosens forleb og prognose
Karrmin 1

Der gives en kort aversigt over den historiske vdvikling af vort kendskab tl
mutralstenosen med serhgt henbhik p4 sygdommens diagnose og patologt

Kaprrer 2

Hovedtrakkene 1 de tidligere und 1 over mutral prognose
gennemgis Den eneste storre sy d gelse er t af Crant
der fulgte sit soldatermateniale 1gennem 10 &r Hans matertale omfatter kun
mend og vasenthy aldersklasserne mellem 20 og 40 ar Ved efterundersogelsen
var ca /s dede 1/ forverrede og Vs uforandrede Det papeges sluttchg at
systematiske studier over forlabet af mutralstenosen 1 de zldre dekader mang
ler 1 litteraturen

Kapree 3

Egne undersogelser omfatter en Klimsk analyse af forlobet hos 351 patienter
med mitralstenose der forste garg er undersogt 1 drene 193319 og eftersporet

11951-58 saledes at observ den efter forste und 1se varierer melfem
3 0g 20 &r Matenialet deles efter angivne kriterier 1 3 hovedgrupper 271 p3
tienter med ssoleret 1 21 g med klinisk sandsynhg miteal
stenose og 59 p med 1 kombineret med aortafe;] Matersale!

er samlet fra 2 kilder 285 patienter fra Rigshospitalets medicinske afdefiog B
og 66 patienter fra professor dr med Ertk Warburgs privatpraksis

T obser den er 25 dede og 94 lever ved efterundersagelsen
Bortset fra en enkelt emigreret patient er det lykkedes at opspore alle patienter
yed den endehge apgorelse Det er lykkedes at indsamle fyldige oplysmoget
om sygdomsforlebet hos flertallet af de 1 observationstiden dede patsentet 0F
00 af 94 overlevende patienter er efterundersogt af forfatteren Ogsd fos de
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[

J

/ Ye efterundersopte er tilstanden ved tid: spunktet for efterund Isen blevet
Pyst.

f THapitlet genoemgds videre kritenierne for de khinuske diagnoser og sikker
dﬂ:dm af disse bedamt ved autopsifund o fundene ved efterundersogelsen og

\ !:[znvcndte genologiske  clektrokard fiske og klnske kntener om
les
8

. uttehig omtales de 1 vurdenngen af prognosen amvendte punapper  der

TEger pA on samlet vurdersng af overlevelsen efter bestemte tidsrum med hen
;)Nag:n il savel de overlevende som de 1 observationstiden dede patienter
fan anvender den direkte (eller aktuariske) metode t] beregming af over
Vve'sen Overlevelsestiderne er dels angivet som de artmetiske gennemsaut
fx dode og for levende hver for sig og dels udtrykt ved den meduane over
levelsestrd der angtver det tidsrum 1 hvitket 509/ af patienterne er dede

RAPITEL

Kaputlet piver en udferhig gennemgang af det Klinsske billede og det sam
lede sygdomsforlob hos 271 patienter med 1solerct mitralstenose

Matenialer omfatter 194 kvinder og 77 maend med gennemsmutsaideren 41 6 ar
ved forste observation Hovedparten af pahenterne er mellem 30 og 49 ir og
%9/, er over 50 Ar 59 %, har haft rheumatisk mfektion gennemsnitsalderen
ved den rheumatiske mitialmfektion var 15 4 &r og gennemsnutsintervallet met
lem 1mutiahinfektionen og forste observation var 251 4r Gennemsnitsalderen
ved ferste hjertesymptom var 312 ar og gennemstutsvarigheden af sympto
merne ved forste observation var 103 &r 57 /s af patenterne havde arytmia
perpetua og 25 % hajresidig h ffictens Hjerte 1 udtrykt ved
den cardsuthoracale index viser meget betydelige vanationer siledes at 158
af 181 kvinder og 51 af 69 mend har cardiothoracal mdex over 50 og adskil
Iige af disse over 65 En antlyse viser at arylmia petpetua niesten alnd led
sages af cardiothoracal index over 50 og hyppigst aver 55 og ved hejresidig
ens finder man 1 $0 % af tilfldene arytmia perpetua og nxsten

hjertemnsuffia
altd cardiothoraca) index over 53

Ved forste abservation Klasssficeredes 21 %o af patienterne 1 funktionsgruppe
10 390/ 1 funktsonsgruppe WL oy 22% « funktionsgruppe IV Ved sammen
ddeling efter funktonskapacitet og mddeling etter hyerte
«« pa hojresidig hyertemsufficiens vaser det s1p, at
15 gyerveyende har sinustytme lavere grader af

lende tegn p3 b dig hyer! ficiens e
dens paticnter & funktionsgruppe 1V o ten alle har arytmia perpetua hojere
cardigthoracal ndex OF wists 1e60 p3 hoyresidig hyertermsufficrens Patienter 1

funktionsgruppe 11T l1gger smdt mellem

hgning mellem
Tytme hjerte torrelse 08 teg:
patienter 1 funktionsgruppe
cardiothoracal wdex OF

K du § O
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R d Isen har ved p: g af forstorret venstre atrjum elle
ved fundet af en hige venstre hjertekontur eventuelt med promtnens af ander
venstre bue kunnct stotte den kliniske diagnose 1 nixsten alle de velunder

sogte tilfzlde
Hos 269 patienter forehigger elektrohardiogram optaget 1 de 3 standard

afledninger Hos 81 af 114 patienter med sinusrytme forekom abnorme P tak
ker 299, havde hojrestdig axedeviation og 3% venstresidig axedewiation
Abnorme T takker var hyppige og forekom navnlig ved arytmma perpetua
Grenblok forekom hos § patienter og low voltage hos 2 patienter T takforan
dringerne forekom 1 det overvejende antal af tilfldene 1 funktionsgruppe 111

og IV

Ved efterundersogelsen efter 3-20 &r gennemsnutligt 12 ar var 189 patienter
dode (/0 9/s) Gennemsmtsalderen ved dod var 47 0 &r og 42 % var dode efter
det 50 ir Dodsarsagerne var hos 62 % hyertemnsuffrciens 229/o thromboembo
hske komplikationer 9% infektioner og § %/ var dode af andre Arsager hun
3 patienter er dede af sikkert rheumatisk readiv og 4 andre kan muligns
vare dode heraf 4 patienter dode af subakut bakterrel endokarditts 9 dode t
akut lungeodem Hos 85 af de 189 dode er der forctaget autops: [ 5 tilfalde
(6 %) fandtes en trikusprdalstenose 1 6 tlficlde symfysts pericardn 1 27 tl
felde forkalkning 1 mutralklapperne og 1 33 tilfelde fandtes atheromatoss
eller arteriosclerose 1 coronararterierne

Af 82 overlevende er 78 efterundersogt med en gennemsmitlig observations
td pa 97 &r G g var 491 dr 69
havde arytma perpetua og 42 % hejresidig hyertemsufficiens Hos 40 af "
rontgenundersogte patienter (56 %) var den cardiothoracale 1ndex vokset med
mere end 10% og 1 34 af /8 tifzlde (14 o) blev patienten ved efterunder
sogelsen placeret 1 en singere funktionsgruppe end ved forste undersogelst
Talt viste mere end /3 af de efterundersogte patienter efter de ovenn®vrt
kniterier tegn p& progression af hjertelidelsen 1 observationstiden

Hos 1 af de 4 ikke efterandersogte patienter foreligger der oplysninge
sikker progression af hyertelidelsen

1d ved efter

r om

" Linfektion ©

lob of

Der gives en udforiig g af den rh
antallet af de rheumatiske recidiver 1 relation il det senere sygdomsfor!
man konkluderer at antallet af rheumtishe recidrver kke 1 eget materiale har
haft nogen sikker indflydelse pi overlevelsestiden efter iittalinfektionen
tidlig imtialinfektion har givet en lavere gennemsmtsalder end en sen st
mfektion Overlevelsestiderne efter imtialinfektionen har varet gennemsnitligt
301 3r for de dade og 3% 3 &r for de overlevende
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Den gennemsmtlige overlevelsestid efter begyndelsen af hyertesymptomerne
¢ fundet til 14 3 &r for 181 dode og 20 5 Ar for 86 overlevende patienter Over
lerelsestiden har vaneret fra 1 Ar til 52 ar cfter forste symptom Det frem
kmies at 31 af 189 dode er dode inden 5 &r efter symptomernes begyndelse
Dea gennemsmithige overlevelsestid efter hyertesymptomernes begyndelse er
fundet aftagende med stigende alder ved forste svinptom siledes som man
mitte vente det

Arytmia perpetua er venficeret hos 84 %, af de 1 observationstiden dede
ahienter med oplyst hjerterytme og hos 70 /s af de overlevende Gennemsnits
deren ved konstatermgen af arytmia perpetua har varet 43 8 8r og arytmien
rgennemsmithigt forst konstateret 27 &r efter den rheumatiske imtialinfektion
8106 Ar efter forste hyertesymptom 439/ af patienterne havde hejresidiy
jertnsufficiens ved konstateringen af arytmien Af kvinderne levede 32 %
0 & efter konstaterct arytmi og af mendenc levede 21 %/ efter dette tidsrum
fter pavist arytm1 var af kvinderne 50 %o dode efter 6-7 3r og af mndenc
0%s dode efter 45 &r Ialt 18 af 271 patienter har haft paroxvstisk arytmia
erpetua der hos 16 patienter gik over 1 kromisk arytmu Paroxystisk takykard:
- fundet hos 5 patienter (5% af gruppen med sinusrytme)

Objektivt konstateret hojresdig hyertemnsufficiens er fundet hos 81 % af de
sde mutralstenoser og 1 68 9o af hele matenalet Gennemsmitsalderen ved kon
ateret hoyresidig hyerteinsufficiens var 456 &r Gennemsnitsintervallet fra
este theumatiske mfektion er 29 ar og efter forste hyertesymptom 132 ar Den
oyresidige b ficiens var 1 +5 9 af tilfzldene ledsaget af arytmia per
ctua Fffer konstateret hojressdig hyertemnsufficiens var 50 9% dode efter 23
r men det fremhzves at en gruppe pd 11 %/ har levet 10 ir eller mere med
syresidig hyertemnsuffiniens For patienter med smusrytme var overlevelses
den efter pavist hojresidig hjertensufficiens tydeligt kortere end for hele

ruppen

Asthma cardiale akut lungeodem er beskrevet hos 45 af 271 patienter (17 %)
Sennemsmitsalderen var 374 ar ved forste attak 6 patienter dede s forste an
114 og 3 dade » et redrv Af patienter som overstod forste anfald averlevede
8 9/5 1 5 4t ofg 31 %0110 &r Af patienter under 50 &r overlevede 4090 1 16 ar
sikoen for dod 1 akut lungeodem ev beregnet til 39/ for hele materalet og
'S ¥ for paticnter med overstlet forste anfald Patienterne 1 denne gruppe
ar haft en lavere gcnnemsmlsalder ved ded cller efterundersogelse end total
natenialet og asthma cardrale-akut lungeedem har siledes varet Jedsagesymp
omer ved en tidhgt symptemgivende form for mutral tenosen der med hensyn
A opnfet levealder har haft en noget dirhgere prognosc end gennemsmuttet 1

natenalet
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H-emoptyser der thke har v.eret ledsagesymptomer ved asthma cardiale akat
lungeodem eller lungenfarkt er forchommet 1 31 tfelde med gennemsmts
alderen 29 2 4r ved forste attak Overlevelsen efter forste anfald af hzmoptyse
er fundet til 46 % efter 10 &rs forlob og synes at v-ere lavere ved gentagne
heemoptyser Hemoptyserne har ligesom asthma cardiale-akut lungeodem v
ret led p ved trdhigt symptomg de mtral der med hen
syn til opndet alder har viret mindre gunstigt stillet end gennemsmittet af
mutralstenoser men det fremhaeves at der ikke 1 eget matertale er forekommst
dedsfald af hamoptyser

Lungeinfarkter er forek hos 55 p (20 % af matestalet) og hos
50 af 189 dode patienter {27 %) homplikationen har hyppigst ramt pabicrtes
med arytmia perpetua heyresidig hjestemsufficiens og he cardiothoracal m
dex G Id ved ! kt var 45 1 r Af khnsk diagnostice
rede tifzlde dede 44 % 1 tilsl g il forste lungeinfarkt Af de overlevende
fik 3/ recrdiver og kun ¥y var 1 hive efter 10 4rs forlob

Pneumonter er beskrevet hos 9/ patienter (36 /o)

Hemosiderose 1 lungerne er kun stkkert pivist hos 1 af 197 rontgenunder
sogte patienter

Artenelle embolicr 1 det store kredslob er st hos /5 patienter (78 %) 0§ hos
ol af 189 dode (32%) Gennemsmitsalderen ved forste embol var 452 37
85% af sikkert oplyste tilfxlde havde arytmis perpetua 34 %o hojres dg
hjertemnsufficiens 10 f 16 dersogtc havde cardsoth al index oved
55 og 35 patienter (24 9/0) dode 1 forste attak og 9 dode af senere emtol
Readiver forekom hos 28 af 57 patienter som overlevede forste embolt hus
/s levede 10 &r clter overstaet embol 6 af 1} overlevende patienter el tid
Iigese emboh havde svare blivende folger (hemiplegi)

kvindet

Af materialets 194 kvinder har 125 (05 %) varet gravide og 109
retaget 1

(36 9/0) har fadt 1 eller fiere levende born Abortus provocatus er fo
29 tilfwlde 4 patienter er dode under graviditet eller 1 puerpenum (3200
men skke alle disse dodsfald kan alene tilskrives yraviditeten Bhivende for
varnng af hyertehdelsen efter graviditet er angivet 1 ¥4 af ulfzldenc fo
trmsvis blandt patienter med forudgdende hjertebesvar ¥ af de gravide b;
gennemgdet | cller flere graviditcter uden blivende forvarnng +f hyertelide]

sen

et
Det arterielle blodtryk ved isoleret mutralstenose viser 1 eget matenie 4
stigning med alderen der svarer ti1 hvad man finder 1 andre matenater
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mitralstenoser og hvad andre undersogere har fundet 1 gennemsnitshefolkmin
&2 hun 1 enkelte tilfelde har uen artereile hypertensionssygdom preget syg
domsforlobet

homplicerende sygdomme er 1kke set med storre frekvens end man kan vente
ved tlfrldigt sammentraef

Overlevelsen 1 observationsiden er for det samlede matenale af kvinder
1% efter 10 &r og 18 %, cfter 20 &r op for mzndene 299 efter 10 4r og
3% efter 18 3r Begge kon viser en udtalt Iavere overfevelse end uilsvarende
ETupper 1 gennemsmitshefolkningen

Som resultat af de foretagne overlevelsesanalyser der starter ved tidspunktet
or farste observation har man opstillet prognosegrupper der kort skal omtales

Sruppe A Patienter funktionsgruppe 11 med sinusrytme Den mediane over
levelsestid er mange 3r (over 20 4r)

Stuppe B Patienter 1 funktionsgruppe 111 med sinusrytme Den mediane over
levelsestid er for kvinder fundet til 7-8 &t og for meend 5-6 &r

sruppe C Patienter med arytmia perpetua 1 funktionsgruppe 1T og 1T Den
mediane overlevelsestid er ganske den samme som for gruppe B
selvom gruppe € er 6-10 Ar xldre

sruppe D Patienter 1 funktion gruppe IV Den mediane overlevelsestid er
under 1 &r

Inden for prognoseprupperne B og C er der fundet en tendens til at negativ
I's og 1soclektnisk Ty (med eller uden andre T anomalier) giver en Lidt dar
1gete prognose end normale T takker Endvidere har b d 1 .
cruppe B vist en tendens til dirhigere prognose end manglende hayresidig axe

leviatian
Yourigt har andre Kimske fund (asthma cardiale akut Jungeodem lunge

mbolier o artericlle embolier) kke mnden for de enkelte grupper vist sikre
endenser til en dirligere prognose end mangel pa dette fund

Raeirer 5

ke venficeret men klinisk sandsynhg mitrafstenose viser
Xter » svgdomsforlobet 1 asten og hyppigheden af kom
evealder en neer overensstemmelse med de isolerede

2) patienter med 1kl
p3 alie vesenthge pun
phikationerne og 1 opndet 1
mutralstenoser
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Raprres 6

59 patienter med nutralstenose kombineret med aortafe)l gennemgis efter
samme 1 som de 1solered 1 Der er 28 mxnd og 31
kvinder og gennemsmitsalderen er 425 &r ved forste obscrvation 729 har

haft gigtfeber
G

Id ved forste symp er 312 4r og gennemsmtsvarighe
den af symptomerne ved forste observation er 113 3r 47 9% har arytma per
petua og 25 ¢/ hoyresidig hyerteinsufficiens 46 af 53 patienter har cardiothora

cal index over 50 16 er 1 funk uppe I1 29 1 funk I
og 14 patienter 1 funktionsgruppe 1V
5 pat har hojresidig d ton 43 har normal QRS axe og 11 har

venstrestdig axedeviation 26 patienter havde normale 1 takker 5 havde ne
gativ Ty 1 negativ T og T3 17 havde isolektrisk Ty og 10 havde pegativ Ty
Grenblok forekom 1 2 tilfxlde

13 af 16 der var d te med optagelse 1 hojre skrd
diameter viste forsterret venstre atrium Forstorret venstre ventrikel fandtes
hos 35 af 53 undersegte patienter

1 observ, den var 4/ p dode (80%) Gennemsmtsalderen ved
ded var 48 4 ar Med hensyn til dodsirsager og autopsifund slutter matenialet
sig meget nart til de isolerede mutralstenoser hun skal det fremhaves at /s
al de secerede mutralaortafe)l havde trikuspidalstenose

Id 436 ar ved efterunderso

the

12 overlevende med g
gelsen frembod f2 tegn pa progression af hjertelidelsen efter en g
observattonshid pi 8 7 ar

Mutralstenose kombineret med aortafe)! viser gennemgdende en trdhgere of
hypptgere imtral rheumatisk mfektion end de rsolerede mrtralstenoser

Mitralstenoser med aortafeyl adskiller sig med hensyn til sygdomsforlob
komplikattoner og overlevelsestider efter forste 1 k k og efter
forste hjertesymptom skke versenthgt fra de isolerede mutralstenoser men der
er fundet en tendens til kortere overlevelsestrd efter konstateret arytmia perpe
tua og hojresidig hjertemsufficiens for mitralstenoser med aortafeji

AFSLUTTF\DE BEMARENINGFR

Den sticrke tendens til progression af hjertelidelsen 1 hele materialet frem

haves og pi dennc baggrund diskuteres betimeligheden af operativ behand
hng af nutralstenose
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Terminal 115

Vascular markmngs of the lusgs and
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Aurcular flutter
See Auncular fibrillation

Bundle branch block 43 81 181 18%

Calcifications—

In aortic valves 19?

In Ieft annulus fibrosus 16

In mitral valves 90 91 192
Cardsae asthma

Ser Acute pulmonary oedema
Cardrac enlargement

Sec Heart size
Causes of death §4-89 181 190-191
Chorea 52 9§ 93-106 180 184 194
Congemtal mutral stenosts 15-16
Coronary arteries 90 9%-93 102

Diastolic murmur
See Murmur
Digitahs 117 142 199

Electrocardiogram
Critersa 4943
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1.8
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181

176-
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drsease 186-188
Prognosis and 176-178
Embolism
Artennal embolism i the gystemic ar
culation
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Autopsy lindings and 142-143
Digitalis medication and 149 109
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Heart size and 142 199
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Localzation 141 181 199
Quimiding and 14%
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Fregnancy and 149
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Right heart failure and 142 181 19

Pulmenary emboltsm with pulmonary 1

farction

Age and 134

Aurtcular fibriflation and 134
Autopsy findines and 135
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Diagnosts 43 133~18¢
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In 1solated mutral stenosrs 54 85 88
33313,
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Prognosis of 136-137 181 198

Recurrence of 13>

Right heart failure and 194
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1 symptoms See also under vanous
T ptoms
i\xz ad 57 107 108 184 195
Pm\cul:r fibnllation and 114
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B “umatic ifection and 108-109
gbt heart faslure and 110 120
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Ipertension See Arterial hypertension
Ditction
of the 1
aeen of the long See Pulmonary
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Sutopsy Findings 90-9)
Dignons 13 14 15 50
Mitcal stenomy
Chmeally protable 179-182
Development of 16-17
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Murmurs See Murmurs
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Pregnancy and 146-1 0
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133197 1 6
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Roentgenologac findings n 6>

Sex and 50
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Fints murmur 3%
Opening snip of the m tral vafve 17
30-31 49 179
Presvstolic apreal 11-15 90 31 ) 179
Steefls murmur 83
Systol ¢ aortic 37 8436

Systol ¢ apical 115 81 43-0 179
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