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SUBAORTIC stenosis has been regarded as
a rare condition, usually caused by an

easily demonstrable fibrous ridge attached to
the left ventricular myocardium below the
aortic valve. Our recent experieniee, however,
suggests another form of subvalvular stenosis
that is caused by muscular hypertrophy, oc-
curs with multiple cases in an affected family,
requires special attention in differential diag-
nosis, and is not operable.

Recently, variant types of aortic stenosis
have been encountered in the laboratory and
at the operating table.1-5 Preoperative tests
may show a significant systolic pressure gra-
dient between the left ventricular outflow tract
and the aorta, which is considered an indica-
tion for surgical relief of the obstruction,
whether valvular or subvalvular in location.
Subsequent operation occasionally reveals an
atypical obstruction6' 7 apparently caused by
muscular hypertrophy, which cannot be re-
paired.
Our interest in subaortic stenosis was

aroused by a patient in whom a clinical diag-
nosis of aortic stenosis was made, but at
operation no aortic or subaortic stenosis could
be demonstrated. The patient died postopera-
tively of acute tubular necrosis, and at
autopsy a "functional" muscular obstruction
of the left ventricular outflow tract was found.

Because of a strong history of heart disease
and sudden death in the patient's family, a
survey was made of the remaining members.
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Several molnths later an uncle of the patient
who had been examined in the survey dropped
dead in his home, and at autopsy the findings
in the heart were identical. Then a third pa-
tient was studied, unrelated to the first 2, but
with similar clinical findings and a strong
family history of heart disease. About 6 weeks
later this patient also died suddenly at home.
Autopsy revealed the same cardiac changes.
The clinical and autopsy observations are pre-
sented in this report, along with the family
pedigrees suggesting familial heart disease
with Mendelian dominant inheritance.

Case Reports
Family A
Patient 1A

A 29-year-old white man was first seen at age
18 years by his local physician in 1947, after being
rejected from military service because of a heart
mnurmur. He had no complaints at that time and
there was no past history of rheumatic fever or of
other heart disease. Examination showed slight
cardiac enlargement, an aortic systolic murmur,
and a blood pressure of 124/60. In 1957, 10 years
later, he was hospitalized because of palpitation
and a rapid heart rate of 4 years' duration. The
blood pressure then was 140/70. There was slight
cardiomegaly and a grade-III systolic murmur at
the apex and along the left sternal border. The
chest roentgenogram showed left ventricular en-
largement, and the electrocardiogram demonstrated
high voltage over the left chest leads. He was
treated with digitalis and quinidine with some re-
lief of the palpitation.
He was admitted to the Presbyterian Hospital

Unit of the University of Pittsburgh Medical Cen-
ter at the age of 29, complaining again of palpita-
tion and dyspnea oh effort for 41/2 years. There
were 3 or 4 syncopal attacks in the 2 years pre-
ceding admission. He was constantly fatigued and
noted swelling of his ankles on occasion. The fam-
ily history revealed one brother who had died
suddenly at age 29 (patient 3A) of "rheumatic"
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Table 1
Ri,ght 011(1 Ut Heart Ca-tthclerhiattiono

Position

Family A Family B
Patient 1 Patient 1

Pressures mm. Hg
Systolic/Diastolic ( mean)

ItS

Ti

t4

AV?

V2

Ts, Ti'

Figure 1
El etrofariJtrdigftl oJ ]ti iien 11.1

hlea. rt tdisea.Ise, a nephievw (jpatieint 4A) wl o litad
s;lllgie'hl ('\1)p llitiml ill Ilolthtlel hospitall for1 pul-

1molie stillosis, anid his l"ather died oII he'art

(lisease ii; 1953.

The bood piessuie w\as 150/70, 10cIl(1 the henart
rante was regular lit 96pier minute. There were110

SigfIS (If (onig(stiXO hoart f<1 i.11 and 1i alitosis.

V xig(r1I1Is apiel. i" l)lll8sa!tiIliXX011w );t.P I) blte in the

fifthi 1(1 siixth left IIIterosta1l1 sl)aPs. 2 cmii. to the

left of the iidclavicularl line, alid a sv stolie thlrill
wmis felt at thie nIpextndll o1(we1lr left sternal bolder.
At harsh4}, ll|1%isicl, gra01 (de Iv Systolic itiul-uIiur W a1S

henlTd1r1d1udSt aIt tle 8a)e;x an(1d aloiig the lower left

sternal bor-der-, buit talnlsilnitted ('lea rlv to thle nieck,

nIxilhite .111(1 p)(stt('oi.1ly. The aortie and puloiioi(e

seiIon(l so>unids wenic (II lionil.l iiiteiisitv. Therlle WitlS

ap}iclii pi e,s-yst(oIic and pi(otodilistoli -gallop not

affe('ted b)v dli''l) ilisirati(In. The peripheral arte-

ril ImlIUses we.r-e aill i4 equal initenisity mItid appeared
widened in alalilitude wvitth defillite I)ulsus hnis

feriens.

Tin' labora to v (111ith, i cl u(dlinm uritnlysis, beilln -

g),.,llM, hlm)a1 sugni., blood utrea: litr-gelle, electlr(-
l teis, plrotitli, .111d(1 p)1)throlmiibH concentration

WTill' lOl>lill,l. The se'I1uIi cholesterol, was 290 imn.

1)i1' C('lit 1111d1 the protein-bouid oiodinie was 4.4
gilini-lia a per, cent. The canitstreptolysin 0 titer was

nlornal and C( r¢eactive p)iotiteii wais negrative. The

rd-sliogr}aml dennuistrated left ventricular
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Lift xciitlIicle
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prepoIderlance (fig. 1) anid the cliest x-r-ay filnm (f-ig.

2) slio)\e( i I1)orliill-sizedl licart with ai eoiitour sug-

-estillg left veliti'ielhur enil- rig-eiiient. On flutoros-

-( )I}V, the left veiitrietle alone appeared enlarged.

The loiiti' and pUllomiIy airtery }unlsatio)is were

norial.lT1llTre wXaslii) poststeniotie diilatationi of thie

aotrta anld nio ialeiiicatioii of the aortic -va e,

oiiibiiied hel iwt cathet er'iz altion performed, ili-

iludling a standadil right lieairt cathietciwaltioii an1id
l)eri'utarleous left atrilt p)UtiL'tuivi'(table 1 ). Siliiiul-

taneo(us left vefltricull tt1111(i left braichial a-1rterx

tI,iiciiiis demionIstallted "sex eve aortie stetiorlsis" wNith

a1 inl eul aIte s 1 e} orificeS (tof 0.5 cni.2 (fig. 3).
011 Mlay 5, 1958, the patient iiiiderwxent opein-

lhe.art surg>erYT witlh tot.al eardiue bypass allil cadiac

Wriest wtitl potassiull citrate. Tlhe aiscendlig, aortal
was opened with1 ai lhonoitudinal ineisioll and thie

lrictie va.lv(e, -was ftouiil to be perfeetly norllsal. The

surgeoti 1)assedl lis fing>er (loNw intio thlie ouIIttflow
traci( t of thew left ventricle and foutd 11(o evidetnce, of

subvalvular stenosis. Exploration of the riglit vein-

trice rVyea led a 1:.arkedly iypertroh)hi ed ventri cu-

liar sel)tuli anid a smnall right xentriIcular chamber.

After Icstoratiii(oIf radidac activitx, dlirect reco(rd

1113s ag-ill demoonstrated a systolic l)iessulr( ,rgrdi-

eat between the left venitricubla outtlow tract 1a11(1

the aoIrta. rlhc immniediate postoperative course wilas

oiaplihcated bv high feve-ri,1))(1blodlss, 1hypo)tellSi(In,
andi fiia(,lly acuite r-enafl dalagc, resulting, rloi sus-

taimied hypotensioii or- fr1o11 inollilpttible bloond. Il1
(ied S dzax s postop-er ti ve1) Of uireci-tinia.

.A1ltopsy Fiiodiitgs. The prinei)al allatolilie find-
ilogs w-eWre suba-Rortic stejios,is of a niuscular Iiyper-

trl)1ohy type and tacute tubular lieerosis,. Other
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Figure 2
IPo.Nleroatei'r f} le.Jft )it(tteili)' obliqiue roentfgeog JUtojefIeiAt 1.

perl'tiilellt Ii IIdi II-s Nv 010 hI'(l)IIcihollp leilOlllia,a1tI POst

-Pel'ati t'v ilhillatOilla (0f the anterior ni-etiistiiiuin,
liilate i'al iheinotlioirax, hmd infarct- of the i)l1el1
;1.nd( I'i h't k;idlla(".
The h1rtt(1v s -huoiula' 8d11(1 lavgI',xeigbliing 31560

(i PileI iortiv'tl vX'I Ev'Xv Is 11r1'1118 1. Ai fillnger vX 8-

asily iiisei'ted thi-lgil the VnvlIe but < pplroxiilate I

2.3 e111. fitimn tIle valve it net solIlle riesisftac e, Ibuit
Imt compleutte o1)bstrietimxl, Itl-mil . pr(millelt, llillswle
lslss inI the ai'a (of the ilitei'velntrivula' septnlln.
A" Si11ilar t is-t'ie 1 11)88 'w as fetlt p)i ti'udiii-igjt)) tlle
outflow tlrae,t (of tile' igl-it ventricle, ill tile

of the septulii. When the hea'rlt WXX1's OPelled.
strikillk l1vpei'ti'-ojp y (If the, Illy0-a lililill of tll'e 11-

tire left oentr .ieXX)ew delilstra 1ted. The seltIll
liluseIe' bulg-ed illt)) the left nlid right velitricles
(fis. 4 aild 3) \h ypei'trophy was especiall]
Pl'llliill(Ilt ()11 tl ' litt side (If' til ecilClit, 1111(1 18s
till ilt'Iirt .s (clo dI -11i1( viewed 1101 above, tile
1)bstr'uletioIl (f) the lef't v t'lt'l 1'I vivtvX eould be
5e t'l l It l hv -l t_ I I. bt lse f ti11 o rtie
valve IliO)Uw thisilXIv1 the e0Vitv (of the left voenl
tri' loleo WX1s it1 ltit v ill1 l'1'OXX'ed. A bove tiit obsti'ie-
t io?i the( miltftlow trnelt wa(s (flltvlt(( to) t1'01'11 .1r Small11
vh1l-nnibei-, ex>}tedlil", 111 tol theb vf(Ilvt. Th end'()1(-
c.ardliuml over the> iipperl portionl () tXe hyperl-
trpl1)ll'd imllsll ilIliss wXXs thiek, Opaque, and gia v-

XXwhite, but it did Illit fom-a a fibrous ridgloe (Ii

self ;11111 did illot ell)itribulte to till' obstrliltiol (If'

the, l11tfllXX tI ct. 111 Io(Itil andI1litrI1l 1Nalx's M''I't'

al81, txte )tt tililt the aol'tfit valX'0 was Si l-Illl
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iPi n tllik.0 (s'.1 illT tl.cu1 lilU '1) id . p1e ili Oitr cl

vlldl'liv dlXilll (If' till' ll. ill eil(l' illfel' Tle. 'Ol'0Te le-fx
VliteilIle-1 .1ll tmelsteand 2. '. ll{nvern-v thiek
l .ill's; l tholt il I'Ig'ite vl sillt etiil 'l Itill' titen is l e(]
3 lnl( Ill thieklts.ti. sshe trlicuspld alId lPllllnonicd
valvXeis 'nppeave'tl norll"ll|b1. The1f trivllxpid v'n\tXive n

ell' tI ilIg i11 dl l' lr illl l cmfI uige the) Tulin' fi o.s

( R 11 T IIerXe w' M > i, I -1 I t. p ). t h ¢}lt Iwi(1(XXll I ck II tI Iz

e-indonl di. nt oft1e1 i lit ve1 it'ile. T' Xe ca dnlo-tr

iterie tswe pahIste tlt a -5ds >il'htl' t(ld ltll'uiout
A t:i elitco M. ille lW etioll o lifll he'I t . )

-
l ilg'v 'nmiv' e of tht' adilyte i

fiWlls.l1 I t>u- inro<-entllt' 4.z1(j th}e Illd, dimf
)bri-'lt, p)illkV, >;|11111(1-edwt appe'.1-a<]'l}le wh\Nlich} waXs re'-

_'(11'1ded as .I terml]ill'.11 e'llnlo'tn probnb)lyXl re hited to)
tile Iiseheiniia nit open-(i1tion1. Therel' Avere' pnltch'x,! ar'eas
0f' illte'rtfitihnl fibros>)iis 111(d oc'<:S("siom1 sim-II'1.1le"is; of
NTI11>(Il.leeXllt fibros!is. s;ectionls of: thef leflt Ventricle
ill thle subls.loltic re-ionl >hlwedXle irre-(uhir thickFening
ni1ld inleren,,,ed fibrsous; ti.ssule inl thze {lfendoc(InEilln and
the1111dlel-h-1,il1tVOClx(Xlldituxll ( 7l.&) The fibro(}is
tlidl tl(ot ext/endl d1eep1}1. ilit¢) thew 11I}N lllllI ln
there'( W\ere I I o va (s ula 1. ('1 unII -e3't\ i tliI ,, rc(-ion].
-1 E., I SoI .S tr(zchroille. staill. ;]O '((sIlwln in re"Ise18 ill
ol(la-vitjl. N.o increnseai( inll astic( fibe''r \-,1It 'll}l

stI<tezd bv- A"ehele'h1>'i<st'i, ti.ssue stmri.ls.

PaNci't t 2A

Pa(tien]t 2AX wnl l'the 54-venril-oild patritwi'Xl unlel('
zx IatienX-t 1.A.flIe] -wais examlinled inl Auo-ust :195S

durllin- a survXev of thle J amlilv . I f>e had iioted(
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Figure 3

i atpos 4.' uatow lttou u0 pri 1ssltr traoc b-

t(eli,,, l tier cO m i le J't bai irter

])itic 1u r i .1 id 1r q en '1p t-t o l

st-xetal11. v ear-s' dur-ation. Sex mal itio nitlis pr.exviiitsh\
ite liatd ailso experiencecd a sytnc-opal attiack whlile at

wiirk zis ltittbeijii-k. lie denied iortiopiipaa, chiest

liltta, pat1'o\vsittl itiituri-nl dy spi-ta, ;ind edeitia.

IFe baid never told be haid liigltl blood piess--,ure.
Durhing liisl)ita-lizatio)l for- opiT-atiXvt repair tif a

p ie thiti-tetl pe iptie I 1951 ito carditi)v a-s cu la:r

t hwin tlett(o tlsti1-at-t Id ito ca i'd ia c e it-nbr-e incnt, the

ithltd prcstsitt XXv"I' 1:170, and there xav:s a, sxstiiLic

tnurttar at tlite apt-v In A-ugust 195S, tut 1)100(1

prei:zmitt Xwlts 130/SO) and thie hea-t wsrecula-r 'at

84I pjt- minmutt-. T'imriit-xxc-re iio signs of i-oii-estioit

iiiii txNll iios,is. ' Hle itttirt wavis enhi -re-d 2 mit b xvontd
tliti I]idciihihvii-ub"i- linie Mt tti- sixth li-ft intttt-rostal'1

51p11cc. Thitere wXas. a igl-oos al)ical thlrust aInd a

IC i niu rl itt ur her,

thie precordniti, loud-st ait the -apt-x and along- tIme

hii\er left Stttmill bortli-, XveIl tit,itismittitt dt to thet

aIoitit- lil-il: net-k. 'Via- aortie hImd pulmoioin-
sei-miitd siiuid's xvt-rnt of eqjutil intensit> T hie p ulises
xxeit- thiiougmt toi b- Itotitihil1 toi palpa.tiOnl. Thi elm--

troearIitigo-IttI1 tit-toiistrateil b-ight xohtag-i- over thtt

lt -rt ip r'i-i-itt i t b-ails, at ni of st rttii
Il ois pita-liz a-tio wXiI5 ivisedl ftir iagttos_tii-

ttsts, but Xv riuIistd. This, conditiout did itiot cluattgt
ittitil I)ei-t-nthit-i 24. 1-958, xhicit lite sudilenl-i1

ittop-s.11 F'iuli4utiy NXii ateriail ori vt-ntiuts aitiiott

;tiies wev-i Iioiiil. l"'txtt-nallv- the liu-tnt t-xtt-etlx

scuttbled tlmt,-t of patient JA. It also wveigh'ed 560

G-itt. W hte-n tIe fliitgei- xxas insetrted thrtou-1i
atir1tic xvaixve, tIn- valvx ppared itormal but coini

siderablt istaini- wxas enc-ounitered iii the oiutfloxx
tm-act ttppr]imii\imlitttvix1.5 b)eloxx thie vahve. Theli
fingier. xxas pa-lad( tlioti-ougi thus ttarr-oxxed aica xxitht

titsidera ble difficultx- iltioo-gh 110 fibrous 1)81n(1
or V-alves wVere eiieouniteied. 'Flie resistance was
Oiixiously (-anuseti. ent ieit-i b1y mnscnlar Ilivt itt )1
of, tite X itrticiila11 XV,-Iiii. A l)rotIillenlt iaii1sce l-iiss
X\as, encionitered below the 1putlitonie v-alve bhut
trhere was ]I() obstruetioi

WX hen fthe ltearit was opeited, the uippet p)ortionl
of tile ituse"le itiass attuld the( obstrilctioti XX te eln
t-ahllteiedi 1.-) (-ii. front the base of the naortie~Valve
(fig-. SO Tile olttflO\X tracI(t x Its soittewhtIjite
albovNe thisl it-cl 811(1 below it the ca.vitNr NV"as aliti1ost-

eotutIieteL obiea rlhe iny>oeairdiuit of tlite left
tittijele ax era-ed 2.0 em. itt tltieknless, a itd the(

inteix eittrieular sepituitm ina-uied 2.55 et. in tltie(k
iti-s". 1'lilXtnx- i-iriulltttretiees. XX tie n8s.1PlowIoNs
triiilpi)id 12 ctt.. iptlittoiti 7 eat., mitrall 10 ci.
and1( nortie 6.5 tnti. Thae coronarx ;itertiies contanined

4'1\VeX -itt-ill "itlietomitttIt but there XVls 110 stenosis.
'Ilte Othier fiitdil'n-t XXvere -~imitlar to t1le finst Icn.se
\[ier'Oo-tic exantina (1(i11 sIhilved ilouT sli-lht eado-
earlidial1 thtic-keliting x\\itlt no itiXolx entient 4ii the in1yo-
c,i-adtiuia. A2annintlith idtitiidual titits-l(e fibets were,
it>iniixiiite.Tlitere XXvtie itt) vliseliflrlit e n-aes.

Pa1icilt 31

Patient -3.A wX s a brother oif patietit I A. Hfis
loc,al pfit>sicinil fit-st sawNN ltiit in 1936 ,at age 10
yeats lbeaiise of pnenutomuia. A -x-ystolie imirui'ttr
wans nuited1 then buit tlheire we-re iio ca-rdiovascular
s toptomst. In Novem-ber 1.947 lite was hospitalized
\vitbhitifte~tionsl.ihepa-titis.If,lie hadslitortime,ssotfbr-eatltI
oiii ext-rtion and a. noinprodluctixve coug-h, but orthop-
Iiea1 paroxysinal noctuniitl dy)sliena, and edemai
wVere itot iteittioinetl. Ilis past Ihistory 118(1 revealed
rjectloit ft-oat tihe itilitltrv service beettuse. of 8I

hea"-rt i1tinraint. ExaIminantion g-ave iio evideitee of
c18 AI-dl (-thit-g(tient anid n-o muriunui wxere,d
scriibitd. 'The blood pressure was 140 80O. Chest
\ ill)\ WXlls r-epoited to shoiw a1 pr(initeiit left yen-
tricle. \ dlilgiotosis of rheumitatiec heairt disease was
eons ide red ex en though1 therie w-> nio a utece'dent
ihit-unta.1rtic htistory, cat-dioml-egaIly, or mturinur. IHI
XX8IIS reitosl)italiiZed in Noventbt-r 1948 wxitb a guni
shiot wXoiiid( of the left nnarmn1d( subsequent aitpu-
tantiotn. linainimittioni revea-led the 1)lood pi-essure
to be 120 '61. NO ea9rdiout1egfly 0i.- iTiur1111itrs, Weri
dest-tihied ait thitat tiioie aitd there was nio report of
aI -ltes,t x ia>)\ oi lercadorit Several taonths
later, 2 ot- 3 sIneopial attaenks oecurrled, anrd the
paItient tdroppeid deatd on thle street. No nutops>v
Xvn5 perforited.
Poatount 4A

l'aitit-nt 4IA, a _12Nxeair old biv, is the -on ot 1),It
limit 3A. At the a,ie of 9 monthis, lie wavs adittitted
to a lltsl)ital. XXithi dvspnea ani-d fever. Pl>sieah
ittthiIt0gs XVXII i11P-iitt)tibl)e Avitht bilateral brottelto-
pitetnuotia. No) eaidioitgiealv or hieart uniuratt was
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FAMILIAL MUSItCUL-TAR SU-BAORTIC STENOSTS

Figure 4 Figure 5
Photograph of the O./1tifho1 i/ rtPi/tf1010 -Pit lfhotogiraph o!1 1/C1 itijht sitd 01ti- hiLi't fIom hc

JAPt showinig lcation of he so(btortiw sfeno- pa/until showing 1½ j)r i(flt 11001/c taos> in
sis (arrow). the right outflow tract.

istcibw(e. te x-niv rex ealed bilatera l biolilho-
plullllllIOi, :11(d1 1101o101 11e irt size. I'1 -o xeqirs
later, in1948, lie was admitted 1 for treatment of
cervical adeiiitis. Again, no crd.iac eiilatr-eieiit
or1 murmur was inoted. In 1951 the patient wvas
seenll \ t1e, 1o.1 plx saicn11 withi cotIIplaiiItts of fel-
quetit respir(tory iiitfctioiis 011(1 phyisieal underde
velopmviet. At tlhis timelthe blood l)ressuire w.-a>
1(8/ 0, <a systrolic. murmur wa-is he'-ard at the apex,
amid thlie elecvtr'ocariogati' reeald right ventric-
niair p)iepoIldei'alice. Tlie p)l1\hsicali cosidlered the
diagt)n(osis of ol itei nettiiculir selptal defect. In
1954, at tile algeo of S yeaIrs, tlie p)atient was ie-
ospitms alized with aicute bri)niciLtis. Exalaliiatioin
revealed sh-light cardioe--igla and ai grade-ilTI
hIar1lsh, svstolie manraiuz2ir alow)g the louwer left sternal
border anilid aipex. X-iav filitis revealedl xentrienlri
emdalulrgemelit. in, the diagn osis of ititervenitric-
ular septal defect wvas nustde. Ini 1956 surgery w\vas
)erflo)rIed. a,t another hospitaftl for puliolliti Ste-
no(sis, but it was niot founid. He has been followed
since at Children's llhospitail ait this Medial Center,
Circulatior, Volumei XXI, Februtary 1,900

A helre tHic chlin-f coilpiilt ha>ls beenl initoleaiatce of
exercise. ExaIIiaimiatiOll rx ealed ca idiitegaly, a sy s-
tolie thll-ill, a111nd a g--rande-I 11t to I sysstolitC itiitilltill'
along tlin leftt sternal harder fltht was toorlytasits-
aitted to the neck. (hlest x-may s aad tlihe electro-
(a I0rdiogtriat sluggested ixeiitriicuar' enla r -e tietit.
A r-ight hea-rt (ca1theteri,aItiMI W(aIs performoed ill
JulnlelO-9S withl Iorial ii tidin...

Jatient 5a

Patient 5A, ai O1) r(01 od box, a ine})htei of pa-I
tienit IA, is :vtap toitiatic. Exananaion diiig a
sulvl> of thlie famiv in Aus.st 1958 rXevaled thle
apex illmpulse to be. I to 2 cmi. beyodl thie left mid-
(liv(iiclaC rillute withi a forfull all}'il thilrlusit. rJlwien
xxas a giade<( II I svstic ai 1]c1ude>t :tt the
apex aind loN-er left Sterital b(oder transi,iitted to
tilhe alo)rtie -area' and neck. Pulses a 1e letou,ght to
b)e nlom-11'al. Th lectia og ti was itorinal. The
cliest x r s and fluoroseop v were siiggestiae(of 1ef t
veitrieulhtr enlarg-ement. The brachial artery pulse
tracing was normal.

1 1-
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Figure 6
Ph1 la/a tt) if a r rf ph 1 D(h I!t ! ('00)? ])t(/i('t .1 sh-l ('-
iII(!/ hit/ui ti t° ap a!tul' ill fih) ',s af t m odcr'ftw
ilt,E tifto fc0( Ici' 11 t1)0 ,' l i)m {Itt I/ I( 'i I

I'at ic 6.1

h'tltiet'lt GA is 24- )t'lti -r1t1 brother (t l.iatietits
1iA It(l 3BA. Hli is sIts)i)ttotlllltie. Etxalttmimititill di(d

him thi'. ril irt (ye lit)'iltlo ng t'stiv(' sigtt1 (I t'CV11 ti sis.

.xt,I lll;mhfitim to these p1)' 1tients,\v(pI.tent 7A'l, altl(l(^ 1)111 '(' XX ('it' 11

11 1lO)i'ilStIil livt' t'l ee
t

ra l)id

hIlttti'I ilt l of l fti| t' I A,sutd1 entl t Ir ap ipt('
dea di ilt' stllttnd ii -tg lt xxot'k 2.5 Xw

1pt 'riox iitlllttlX- 2.) olearstI lit the tite andit was

no>|)t >)xioi 'ttlxtohnxe ]I
tSd '.111v cat -dit ti ct 11 .1 tsymp+s

t{X1lls. A.\l aultopsvr -V,s1 llot p(r1f')rnw(el 1. altt'let SAX,
first ('o t-llil of p) tit'te t 1A ts itldltin ttet' to tllt

tliti lIospital Il Jul 1946 xvitli tilt'e (1iuniosis of

ililewn,ii<tic. '!eart dis(IINSVI 1(|(vut(, coll-e^stive> he'.11-t
f xnilurclt, -nid Iobai}(t pneltunl+ioni. Il{e dli ed 4S liotii s

-I ftt' (11hillissiOnl. rllere wX Its 11() t'hslu i)stIt iltil.tt'tl

.1intt ((eclent rhzeumal1tic hlistory . -N au.ltoplsy 'wns et
f onXlje(tzl. 1i' f-'.1ther, p'ntielit 9A1 habetm(l :tl.(Imlitte(f
to Illotllei' hospital1 ill 194.5 ctiitiplainitig-tf plpi-
fintions, tachyenl-d<lit-a, nml.l mlklel cdcmn,i<. 'Ile] wis
f <lm,in to lluve>(;1eariom1l^e.lg10y n ll apIic ;l !S\St¢)1
ilurnmiur and e'lll't'lnellt of' bothliver and spleen.
lie -Its thought to lt xet 1111(hd1 t'ht'utl taftic h ltart dis-

tItlse tittl li te 1)1 .ttt' i'illh tt tttl ('lt'tldc itis. Hi 'e siuib -

sequently died of thi s illness.
rThelf.hr of ptl 1 )ti.ent _1A. dlied a1.tag>e58 yAears

if ('OI1'111vl' .Iil'ttu'Iv diSea^liSe 'Whict is well (local-

lllt'ltNA bV 110Sit)ifi-lI l(1-()CM'(1S, bUlt IM< -t1t(lt0i)S W,'1>.;

Pit't'tor'ill'd. The mottiheur is (it)o eylcts of' age alnit

wxle i-thou>t car(hacil( c(n>Iiplaint. 1Iel. phyXsic"Il. ex;-

ht'ke patertnal gI'lnidtlthe' (lietl at agettl' 60 y('lt'as
(1 p)leulItloIlifl. Of thie' 2 sut'vix'ing- uncles, otte is

living x-xl1 t the age of 62 years and the
other is suftering. aItill totailaIf'> ai'te'lN dise st'ase titi

C'ol-gestlX llehitrt tflilule att the ant' at 70 vxtars. Al-

other unele dtied quitet sudtitetii at the ante 61|
r11 8s, )nut n11 fml'iiltii.l is ai aibde t'e-1n1rdiii1

the niaiture tf his tdentli.

Family B

r(t ttt atf 1l1h

Patient 111 was 34 yea.r old white l)ous(wife,
aditatted to Allegheny Ge1ner1al ilospitadl I)eenlber
29, 1_958, with (ehiif toiipluinit of sytteope auii
chest l)in. S`ihe hand been well unitil TJnuarv 1949,
\-lhen aii sy stolic lie. it illutir'lllrl X's hena:rd
(tlilit-g losiijitalizatiatin t'lsexw rte' folo .111 etti pi('

3)i'egI1 e1 .s t1The 1)10(1o ( I)t'essuit're X\Is tliei 9- 4/641.
Routine laboratory- work \-ts iie-nfitive 111ld the
ehlest X-& n descrIbed niortIlal. bad 11(o

cj\1Ali XIlsenlillI' coill1)illinlt lit titlit tillie. Slhe 1ye-
iltInldlt'( Wtell iiiitil .Jiily 1954, when slit' bltid -I 8s 11

c })llI lIttitIe olio ed )v celest paul1, '\ lije11l
rtequiried reltlo'})italization. ti'r ottly othler coan-

plaint wx as dys;pllii.t tonl xexertiton. Eltx.ttlililItioll
reve'xt ledt -It etlai-ged ilel.t, to 2 till. toutside tile
lef t iltildelliX eular. lint' iiltle sixthl ilttei'etos)tl spice
11d(1 a giade -[[I svstoli(i iii'll ttul' lit tOle tex -Ilid(
1iollig' thle lowXer' left sternaSl bordter. Routilne lAb

otnttorv dtita were inot reltlltrklable. The eliest xn

is i'epOrted Its suggestive of 'ti"litral ht irt disea-se.

Atn tl eardl O Itdet¢tattllnstrtt'ed deep S w alve's

over tlie righltt ptelordiil leads Ilt little else to sulig>
,est left ventrienla1rli.hpertrapht S)he was tr-ean-ted

Nitlh digitalis without relief. lit (Oetober 1956, alItd
agaiii iii J.Jltlnlirt 1957, Sile aitnted, (Pelt tiitlt
ItXXti3k 1iln-' XXith chIIest pIoIt. Silil't slli SI11/,,
niontlts' pr'eu-int on tite litter oeeastttn, sIle wX'ls

rehlospitallized. Ex at inam-tion of tilt' ellr'liov s

systeill 'reveale(d gir de - l I Ii Ill I stooIi itrII11I.I
1lui(d aI hilo ad o'sIii'C fl100/60. rItth 'tiutlle 1(111-
otrator- datIt weve ne-ll-rtive. Sltet Its te' ted'l ithl
digitallis anid bed i'est tiuld 111d( nI suect'ssful delivery.

She wa'tis fir st s,een at Alleghlen>y (G'tterl;l ol )ositlI
in l)Deeietber 19.58. Oii the til)! atf aditission s<he
litd beeni plaiv ng Xvitli liti' 2-y)ear-tld son, xvhit' slit'

suddenlyv ftaitell 1. On awx liken'iiii, sli' naotetd -l)liti
ill the p ecord ial area radiating' to Ilel ri hthti lli,

wXluc, g'i olidUallv subsided. Slit' also t't)ill)lalilt'tl o1f
shortness of breath witil nlaoetlt'llt' '\te'tio)i, Itld

ItaItig ilit y.

Her fantlier had died of nllltol)iolisint 110nd heart lis-
'zisc' 1-it tile n-te Aet 47l V:(11s. :Ier inlotherl, -lt-e 58S

y't'rii's, w<n1s living aind XwX''ll. llie' brothler lita died

-it atg e 14 ea('I s, sUp)p)oSe dll (If', etil'11 t'etl tiytitu1s.
hunt it) auttopsyXws petfalnited. ( ) sister li4i.d latd

r'lieuniatifei fev-X ilIti 4 sisters en' 1ixing atitiw ell.

At the tiit]e of lher -ldiliissioti to.Allehlieiv Geneli'a
tidCluanghter w a1so ill tIlte hlospit.tl

Circulatiov, Voln m XXI, Fcbruary I96))
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FAMIIjAL, MI C'QLI,4AR S'BAOT1 SENSIS17

xvithi aI (liag-ilosis of rheuma-tic, mvoca-rdfitis,. One
son, aged 7 years, reportedll 'I-11(1 -I clnia d

io.sis of' interventricular septal defect.
Thie patient's blood pressure was 92/58, heart

ra11te 86 anid regular, and respira-tions 20. Arterial
pulses were acll of equal intensity. The heart was
enilarge(l 2) ciii. 1)eyolid the left aiidelavieular linie
in the sixthi intercostal- spa,ce~. There was a g,rade-
111 systolic imuirmiur loude'st at the apex anld along.
the lower left sternal border, transamitted to the
nieck. The aortie and pulniionie second sounds were
of eq(-ual initenisity. The electroca rdiograia deii lon -

strated left ventricular preponderanice (fig,. 9), anid
tile chiest x-rays a1i(1 fluoro,4e-opy wer-e suggoestive of'
le~ft venitric,ula-r enila,rgem-enit(fig. 10) Combinied lef.t
anid righit hieart catheterization via p)ercultaneous left
and righlt a-trIal puncture dei.monstrzated a 50-m1m..
systolic gradienit a-cross the left venitricular outflow
tracit (fig. 11) withi a cailculated atortic valve areas,
ofr 0.8 c11a.2 (ta.-ble I ) l)espite repea-ted lattempts,
the ca-theter- did niot paiss fr-omi theo left venitricle to
the aorta. Ini view of thie severity of the patfient's

liielcourse anid the cathe-terization findings, a(iI
ope,ration was tenitatively planned approximately 6
weeks after the catheterization. B3ecause of the
famnilv history and( our- previous experiencee withi
famIIily- A, however, further diagnostic tests were
aiso plannied, inceludinig cneriagorpv in
an attenilit to localize time obstruction. Akpproxi-
Ho,mately -1 mlonith after dischuarge the l)atietit suid-
(lenl1v dropp)ed dead ait home.

-Ifotopsq Fiodiaqs. There were nio an-omalies ot
the arteries or xvemis a-11d there were nlo eamiboli i1i
the pulmonary arteries. The he.art weighed 420 Gm.
anid was globular, withi promiinencee of' the left veim-
tricle. A-s in the 2 I)revious ealses, the left veni
tricular cavity was ahniost obliterated by tIme
greatly hypertrophied muscle imass- extending(y inito
the outflow tr-act, and as in the seICond case, con1
sider,able resistlance xvas encountered whien thie
finiger was forccd inito the left venitricle. The ob-
struetion to the outflow tracet occurred 1.0 ciai.
below the base of the aortie valve. The left venitrie-
miilar watll mea-suredl 2.2 cmit. ini thickniess. A. promii
iinent amusele mass extenided inito the rig(ht venit-ricle
but without obstruction- of the ouitflow tr-act. The
valves were eintirely norimial. There was minimmal
atheromatous involvement of the initimial surface
of the coronary arteries, hut th-er-e wa,s nio steniosis-
or obstruction. In all other resJ)eets, this, hear-t re-
sembled the(-, 2 previously described. Microsc,opic
examina tioi slio wed only slight enidocardial1 thiick
ening, over the sul)aortic region aiad Imodera te lhv-
pertrol)li ot the midividnLal iimusele~ fibers.

Patienit 2B is tIme, 11vynir-old ihigtrof P tit

Circulation, Volunu XXI, February 1960

Figure 7
Photonticroqraph of' heart Jetom patlient lA- showc
ing area of,t so,bcndlocardiol fibrosis. Hemnatoxy/lin
ando(i(01 2k ii'.

lB. She, was n.diimitted to -Alleghenyv G'eneral Ilos-
pl) ita ini l)eembe- -1958 coOmp)laining of a-- severe
sore thiroat. Sever-al dhays- prior to adimissiomi she
alld niotcdi sormness (of h-er- throat and headache,
aiid was founid to liave a temiperatur-e of 104 F.
She also coin plainied of achies in her leg' anid paini
in thie right elbow but deniedI swclung, of' any joimit.

The, past history, including the neonat-al period,
wals no(t reimarkaible exceint for- the usucal childhood
(disease,s. Onie >ear prior to admission a complete
physicail exanm-ination wa-s said to have beeni nor-

Thl lhearit rate wa,s 81) anid regular and the res-

l)irmtions were 20. Thie physicail findiniigs revealed
enlarged aind in1flamed tonisils, but nio exudate was
s1-een. T1he pharynx wais inj'ected anid there was
mlodera'te ai1-ite'rior cervical adeniopathy. The lungs
wvere clear to p)ercussiomm kumii auscultation. The
hearfit wa-is Ilot enilarged, but thlere wa-,s a grade-111
sy,stolic- miurmiur located at the apex anid lower left
sterimal border. The amutic an(1 pulimonic seconid
sounds were normial aui(l the, arter-ial pulses wer-e
equald ill the arials aimd( <eg. Th routinie laboratory
e xaiIOmiatiomos were nonrmanI. Numerous determiina -

tioms of C-r-eactive protein were negative aziid the
antistreptolysin 0 titer ranged betweeni 50 and 1.25

1-73
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"I could not cope with that. If[they] were negative, I would haveto face seriously the problem of

who will look after [them] to adult-hood.

"Now I will return home to bewith my two young sons in a coun-try where only a tiny few can dreamof ddl and AZT,` she concluded."Thank you for providing me withaccommodation while in Vancouverthat cost the equivalent of 3 years'rent [in Zambia]. Thank you forproviding airfare from Zambia, thecost of which would feed my chil-dren from now until they reachadulthood, God willing. And thankyou very much for listening." [Thiscopy of the speech was prepared be-fore Katherine's arrival in Canada.Because she stayed at the home of aCanadian nurse, Daphne Spencer,while in Vancouver, she was able tokeep some of the money intended tocover hotel expenses. As well, con-ference organizers used staff dona-tions and merchandising income tocreate a trust fund that will be usedto look after Katherine now and herchildren in perpetuity.- Ed.]For Dr. Osborne, a Zambian-trained pediatrician with a master'sdegree in epidemiology from theLondon School of Hygiene andTropical Medicine, the trip to Van-couver was less dramatic. At the con-ference she presented a program fora continuum of care for people withHIV/AIDS in the context of a re-source-poor setting, based O'n herdaily experiences dealing with thenever-ending flood of parents andchildren living with HIV/AIDS. Attimes, the rush of patients is muchlike the rush of the Zambezi River atthe famous Victoria Falls, not farfrom Lusaka.Contending with HIV-related ill-ness within a resource-poor setting
amplifies many other problems.These include bed shortages thatforce patients to sleep on hospitalfloors, and a lack of medication.Even the most basic antibiotics are inshort supplyHowever, Dr. Osborne's contin-uum-of-care program provided ideason how to cope with the HIV/AIDSpandemic while facing such con-straints.She returned from the conferencevery excited about the possibility ofa cure for AIDS. She thinks the pos-sibilities raised by using combina-tions of antiviral drugs will createhope even in poor countries.One of her strongest impressionsfrom Vancouver was the unity thatjoins people with AIDS in developedcountries. She notes that this standsin stark contrast to Zambia, where
people who publicly state they are

HIV positive form a tiny minority.
This means

little if any lobbying bypeople living with HIV/AIDS takesplace in countries like Zambia, "de-spite the huge number of people in-fected and affected."I was unable to fly from Zambiato attend the conference, but did ex-perience it through the eyes and earsof Katherine and Dr. Osborne. I alsowill experience it during the secondhalf of my academic enrichmentyear, which I will spend in Vancou-ver at the BC Centre for Excellencein HIV/AIDS with Dr. Julio Mon-taner and others who helped makethe conference such a success. Asmy "home away from home" inCanada, Vancouver will not be ashock to me, but as a medical stu-dent eager to learn more about
HIV/AIDS my 6 months of researchthere will certainly be an experience
on a par with that of Katherine and
Dr. Osborne during their visit toCanada.0

tion for some infection or illness
while his mother was away? For
Katherine, attending the Vancouver
conference brought a host of new ex-

periences and many great emotions.
When she addressed the confer-

ence, she explained that she had
become pregnant by choice. "It is
very difficult to come to terms with
not having children, particularly in
Zambia, where childless women are

outcasts." Most people she knew
condemned her decision, she said,
but "my own needs as a woman and
a mother were not considered."
Neither of her sons has been tested
for antibodies to HIV, a decision
she made on purpose. "if the [re-
sults] were positive," she explained,

56CANMEDASSOCJole,SEPT.1996;155(5)

 by guest on July 19, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


176 B~~~~~-RENfT, ABITRANOf. fFISH[ER. I\I(RAN, M\YERS, TAYLzOR

Figure 11

Superi po-t80sed si ult8la neo uts pre8s'surtte trac(iiE Qngs ob1-

tained in thle left ven}2tr-icle otdl< c4entral aortaz in

patient 11B.

a imieinIi)r amtoiils o bsxtrucletion,a n piar tia lly o ccpludin
timle o utfloxv tr a ct, atherjl thamill ane r exte nptsiv er

areaUf of usclar118I eitcroa me tllt.

ThXere arbe numltllerlous types oseofc als(dcos
hlyperttrop itzy thlat hlave leit)tl tiesejri

clinlical enltities titat t alifltera e aettiatetn

eithle 1 csyeliitliecal or at hol ogadicfindclings. gldiota
iiathic imtvocardiai lmvp)eArtroplmy1scis chnarabcter
iwed by mllarklze-?d cardliotnell gal iimth rae tal)l e

heart failu1lre, ardliac- h bhythe rhiass,tac,hy car -
dia, amm(l re p?eated enisbolic lIhe tlolnle naf. C 11iacl
inlurumlurs or :hypertetis;ionl is itot pre:fsemtt. At

autR opsy unyoca(:>(&tlrdiall hypee)Vl'tr'op)hy amtdu gven8tryico-
ular dilatatiomt are promllime itt, andl sube ndos L o

cardial fibrosis anlld immyoceard iaAldegenernatiomesm
lfib rosxis arbe o) ve\(lC hlistologlically.'' Tte'l(

sigmts amid1 sVlymptomims of glycogen fstorrage oIisa
ease of the heam t bectFomlle mltlangifewsbtsheortly
after birthl. Imtitiailv thaere is trein eOideous
cardionileg,alyd werith few syatttomts. Within

utoltiths rogessi ye t1y-s pinten taeliycaa.tin
develop andc sumtl&llemt (leat lt u;sually occur8s
withinl the first yeam of life. Msicrfoscopically,T
large glyce ogeiu tleposits inl the cardi;ac amidn e

skeletal nuisele are p>redominlanlt.'2 Endocaro

(lintl fibr1oela+stosis is di;s;tilmgulishc{p(l by the thicku

cit1ed hlite emIndocardI'(imintit, pa rttie n,la rl yd martke dI

iutl the left atmimin amid ventr}'icle. 1)eath at ana

early agej is chIlaracleterisptically preceded

paroxysmita<l dlysple a, cjyatsis,> amidl cardiomtocg

aly. l ('a ed(tiomerntgalyr has })tbeem (leXseiribed ia y
Fizriedreichi 's ataxia, utlote touetionly inS those

gith a fampily histeory of the diseaset Patchy

fiberosis atidl lypertrophy of mullscle fibers are
thoe outstandeingr histobigicb features.'4 Nejuro)
logic fealtures of the (lisease aJ)pareultly ar1ej
p)rezsent iii all thoese wvithl cardX(iac enlalsrge
mlenlt.' several ot:her types> ofl familial] cal
tlioiuegaly h1ave I)eell (lIescrtibed byE)\Fvans.
Gadunt. midC ampb1}}ell. '' 1i rPrmie,lo,,lls carcl
(liorregaly, arrb1ythnmias, andl tacliycardias
havre lieei-i charact1er istic . ITatchv fibro)sis, by-
ii rfroplmy, ande vsi,lolizatioul of th1e. 1imuse1
IilI ics have bee mm oblserved IlustologicaH y. In1
mon}le o)f thIe ab)ove in1stanc(es hlas al systolic pies-
sulrej gra(leiemlt bXe-len 0rer(e(l acroz0ss the{ left
venltricullar outflow tract, minor inl anyv calses ha(s
aorltie stenlosisb vaslvnlnr or subrallvintlar, Iwt,eel
smisl|)etedtt clijucll v1\.

bSonic acquz-ired umulsemlaru le sions o:bstructing
venltricular oultflowT halve b)eemsr eported. :Engle
ad (0-workcers'8 amid BArocklit h1ave tiescribedl

a1 funclttionla mullscullar imifumidhlarlll obstruce
tiomil of the righlt venltricullar outflows traclt thail
tcnprioanily nut iulta ined tlie systoalic pressu m
grastlIPint followiimgvla\'ivotonmlv i11 caeofP pul111
lInonie va1Rlvular stenlosis. Mor(rowr et al." ice
p)ointed( a easw88 with anl amlogon')ls, transAiently
persistejimt gradicient in1 the subvlvularl2r area of
thle left vetrlicltle, demllonstrated onl left hefart
cathletelmizatio mm 3 weeks atft;er a valvostomiy for
acqulir(ed nlortic stenlosis. At left hleart calthe-
ferilzatiomi -18 nionltlis; later,l thlis gr adient/ h1ad
(I isap pea)'8red1. Bre134(l0 also (-1 ese ri ic(lee the de+ vet
ol-)umiemit o)f a funcltionlal left venltricullar oult
flow o}l)str1ctionl in: 2 eas8es, resultin$g froml
lonlgstandlfing liyprtemitlsive cardliovascular dis-
ease. \Ye hlavre beemin 1immable, howieverb, to irmin
p1 icate} eXither valvlalkr tliseaise orl sy;stemic
livji)erteuls;iomi iii an,y of oulr patienlts.

B1eremi {t; al.2' anld Morrows ci alt( hlave re-
;ecutly described c-ases s imtilar to ourl ownl.
Beren's pat;ient :had a severr systdie pressure
gradient achross the oultfloxv tract of the left
vent,ricl1e. By} lmueamins of open hleart; sulrgery+
wviths total eartl(iac bypass, thle aortic valves
wverbe iitsp}ectedl andl fountd to bve minoruial; an1d
th1er1e wYas no snlbvalvular atllemlbrane1. Markedli
IIyl)ertrol )hv of timel mullsculature of time out-
ftlow trac(t was observeandtwas(.pre>;)IsI:medf to(
be thle cause of the obDstrtuctionl. The patientt
subsequently died anld at nlecropsy both veit-
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FAMILIAL MUSCULAR SUBAORTIC STENOSIS

trieles were found to be hypertrophied with-
out apparent cause. Histologic examninationi
was remarkable only for hypertrophy of the
individual muscle fibers. Ani interesting fea-
ture of this case is that a brother of the pa-
tient underwent transventricular aortic val-
votoiny for aortic stenosis in 1955 (closed
miethod). He is still living anid apparently
is clinically improved.
Morrow has had similar experieinees with 2

cases in which left heart catheterizationi had
demonstrated subvalvular obstruction war-
ranting surgical relief. At operation, withl
cardiac bypass and an arrested heart, no o)-
vious obstruction was encountered, either val-
vular or subvalvular. Again, marked hyper-
trophy of the mnusculature of the left ventrieu-
lar outflow tract was presenlt and presumed to
be the cause of the functionial obstructioni.
Later, a functional obstruetion of the outflow
tract was deinonstrated by selective angio-
cardiography.

In these cases as well as in our own the
pathologic physiology can be recognized. The
pathologic changes in the heart consist esseni-
tially of the tremendous muscular hypei-
trophy that is particularly marked in the
interventricular septum. In the arrested heart
at surgery or at autopsy, a finger may be
passed with some difficulty from the aorta,
past the muscular obstruction, into the left
venitricular cavity. Contraction of the muscle
during systole in the beating heart causes
further obstruction of the outflow tract. The
systolic pressure gradient is then due in part
to a mechanical muscular component and ini
part to a functional contracting component.
This must be appreciated or the diagnosis
eould easily be missed, either in the arreste(d
heart at surgery or at autopsy.
No etiologic factor has been apparent. Nei-

ther valvular disease nor systemic hyperteni-
sion cain be implicated. The familial incidence
of the lesion ini our cases strongly implies the
likelihood of faimilial aniomalv as the cause;
we can only speculate as to its mechanisn.
The tendeney of the musculature of the ven-
trieles to become hypertrophied may be a
gradual or an abrupt process, with the termi-
Circulation, Volume XXI, February 1960

nal stage at any age. A localized hypertrophy
in the interventricular septum at the outflow
tract may give rise to an obstruction during
systolic contraction, which secondarily leads
to hypertrophy of the entire left ventricle. A
better explanation of the widespread muscu-
lar hypertrophy may be found with chemical
anialysis of the heart muscle. At the present
time, the etiology of muscular subaortie steno-
sis is uncertain, except in those cases see-
onidary to aortic valve disease or systemie
hypertension.

Clinical Features

Differential diagnosis of familial functional
subaortic stenosis from other varieties of
aortic stenosis appears possible. The clinical
profile of patients with valvular aortic steno-
sis, either congenital or acquired, has beeni
wvell documenlted by numerous authors.3' 4 22, 23'
Dyspnea on effort, ease of fatigue, chest paini,
an-d syneope are frequent symptoms of the
severe form of this disease. The physical
findings include left ventricular enlargement
w-ith a vigorous apical thrust, a basal systolic
thrill and iurmur, and a second aortic heart
sound that is either normal or diminished.
The typical pulse is described as a small
plateau type. The chest x-ray and fluoroscopy
usually demonstrate left ventricular enlarge-
iuent and sonme degree of dilatation of the
aseending aorta. Calcification of the aortic
valve is usually present in patients with ac-
quired aortie stenosis over the age of 30 years,'
and has been reported in congenital valvular
anid subvalvular stenosis.24 The electrocardio-
gram may or may not demonstrate left ven-
tricular preponderance. Pressure recordings
show a systolic pressure gradient across the
aortic valve area. The cardiac output is usu-
ally normal, but in severe aortic stenosis it is
fixed and does not rise with exercise.25 It is
the opinion of most authors today that the
usual type of congenital subaortic stenosis
cannot be distinguished clinically from ae-
quir ed or congenital valvular stenosis.3 7 24
The presence of an inlfundibular chamber in
subvalvular stenosis may be demonstrated by
pressure recordings or on withdrawal of the
catheter by cardioangiography.4' 7
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ofpalliativecare.Hesuggestedthatiftheygroupedthepalliative-carepatientstogetherwithcompetentstaffandahome-careprogram,theycouldfreeactivemedicalandsurgicalbeds.Mountadmitsitisverydifficulttocareforadyingpersonathome,butformanypeopledyingathomere-mainstheideal.However,familiesneedtohaveresourcestheycancallon,andbackupbedsforrespitecare."Wecan'tjustshiftthedyingintoan-otherkindofghettoofinadequatecare,"hesays.Hearguesthatpalliativecareismore than just symptom control-itmeanscaringforthewholeperson.
"We'rebody,mindandspirit,"Mount
emphasizes."Theseareinterdepen-
dent,andproblemsineachdomain
profoundlyinfluencewell-beingin
everyotherdomain."Intheend,pal-
liativecareinvolvesphysicians,
nurses,socialworkers,dietitians,oc-
cupationaltherapists,physiothera-
pists,musictherapists,volunteers,
evenhairdressers.
Asfor-palliativemedicine,Mount

describesitas"arichcombinationof

clinicalpharmacology,rehabilitation
medicineandinternalmedicine."Al-

thoughsomepeoplethinkitissimi-
lartochroniccare,hesuggeststhatit
ismore
likeemergencymedicine.
"Theneedsofthepatientoften
changerapidlyandradically.There
needstobecontinualreassessmentof
thoseneedsifyou'regoingtohave
effectiveandcost-effectivecare,an
alert,comfortablepatientandafunc-tionalfamily."
ForMount,caringforthedying
can
beveryrewarding.Herecallsthe
timehiswifepickedhimupafteraparticularlyturbulentandtryingday.
"Iwasverytired,butasIslumped
intotheseatIsaid:'IreallyenjoywhatIdo.''Thesearethepatientsforwhom/nothingmorecanbedone,'"hesays."Yetyoucansoeasilymake
suchanimmensedifferencetosuffer-ing.Youmakeadifferencewithsomeonewhohaspainwhen,withasimpleadjustmentofmedication,
yougettheirpainundercontrol.'Youmakeadifferencewhenyourememberthatoneofthepainscan-
cerpatientssufferisduetoconstipa-tion,andyouwriteaprescriptionforbowel-medicationsatthesametime
asyouprescribeanarcotic.'Youmakeadifferencewhenyourecognizethecomplexcascadeoffeelings,reactionsandfearsthatcometothesurfacewhenwecon-templateourownfinitenature.'Youmakeadifferencewhenyoutakethetimetositdownandlisten,whenyoustaythereinthefaceofunanswerablequestions.'Youmakeadifferencewhenyouaskthepersonwhoisill,andthefamilymembers,whatthepainmeanstothem."Andyoumakeadifferencewhenyouassessthefamilysystem,finditspressurepoints,findoutwhoisatriskforpathologicalgriefreaction,andstartplanningforgriefsupport
before the loss occurs."Mount's decision to pursue a ca-

reer in medicine was influenced byhis father Harry Mount, a neuro-surgery pioneer in Ottawa, and hisolder brother, Jim, an ophthalmolo-gist. He trained at Queen's Univer-sity and McGill and at the MemorialSloan-Kettering Hospital in NewYork, specializing in surgical oncol-ogy and urology.One of the greatest influences in
those student years was Dr. Ford

Connell, a professor of internal med-
icine and cardiology at Queen's.
Connell used to make rounds on
Sunday mornings; Mou'nt, realizing
that "internal medicine was bigger
than I was," asked if he could go
along. "Connell was a blustery Gen-
eral Bullmoose of a figure. He
replied: 'Don't expect any teaching.'But the one thing he couldn't resi-stwas teaching." Mount continued totake those semiprivate tutorials for 2years."I have a variety of clear memoriesof Connell as a physician, but theyboil down around his amazing abilityto balance medical competence andmeet people where they were," re-calls Mount, who says Connell couldtalk stock markets with a stressedbusinessman in one bed, then put hisfeet up on the bed of a fisherman inthe next room and chat about theman's family. "When we said good-bye at the end of the last rounds,Connell growled, 'Well, Mount, youmay not have learned much internalmedicine, but I hope you learnedsomething about how to talk to peo-ple.'"IThe turning point in Mount's ca-reer came in 1973. He was a busysurgical oncologist at the Royal Vic-toria Hospital, and in the laboratoryhe was studying a murine model oftesticular cancer. Then he was askedto conduct a study on attitudes to-ward dying at the hospital, and tofind out just how patients died. Theresults shocked him.Mount says the study authors ex-pected to find that dying patients
had unmet psychosocial needs, but
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Patients who are prescribed drugsrequiring authorization must have a
form completed by their physician.
The form is then sent to the Blue
Cross head office in Moncton, NB,
for review by the staff nurse and,
when necessary, by its medical con-
sultant. The object is to encourage
patients, and by default their doctors,
toconsider cheaper medication and
treatment alternatives.

Canning, a Moncton neonatologist,calls the insurer'sattempt to stem the
increasing cost of health care "an ad-
mirablegoal."

The pharmaceutical community
echoes that sentiment. "Our first ob-

servation,"I says Patrick King, execu-
tive director of the Pharmacy Associ-

ation of Nova Scotia, "would have
been to applaudBlue Cross for mak-
ing the effort tolook at that whole

"Thereare all kinds of
nonmedicalinfluences on

physicians' prescribing now."

- Dr.'Rob Kimball,
Medical Society of Nova Scotia

area of the rising costs of pharmaceu-
ticals ... and togo about it in what
appeared to be an orderly fashion in
dealing with health care profession-

als to streamlinethe benefit list, et
cetera." Nova Scotians alone, he
notes, spend about $240 million a
year on prescriptiondrugs.

But, King says, it didn't take long
for "the fireworks" to begin. Despite

educational sessions - and a
brochure listing a cross-section of
special-authorization medications-
participants in Blue Cross plans often
didn't realize what drugs required ap-

proval until they turned up at phar-
macies with prescription in hand.

Pharmacists, saysKing, had to phone
physicians to change prescriptions,
or tell the customers to get a form.
The system is operating more

smoothly now, and an initial run on
special-authorization requests - up

to about 150 a week, sources
say -

---I
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