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THE syndrome of outflow tract obstruc-
tion of the left ventricle due to contrac-

tion of hypertrophied myocardium was first
described by Brock in 19571 in patients with
left ventricular hypertrophy resulting from
long-standing systemic hypertension. Since
this original report, considerable clinical,
hemodynamic, angiocardiographic, surgical,
and postmortem evidence has accumulated to
indicate that idiopathic myocardial hyper-
trophy may produce muscular subaortic steno-
sis, and that it is the most frequent cause of
the syndrome.2 17 The term obstructive cardio'
myopathy has been proposed by Goodwin
et al.3 Other terms that have been used in-
clude: functional obstruction of the left ven-
tricle,1 pseudoaortic stenosis,2 idiopathic hy-
pertrophic subaortic stenosis,4 asymmetric
myocardial hypertrophy,5' 6 and familial mus-
cular subaortic stenosis.7 8

Braunwald and Aygen9 have recently de-
scribed a group of patients with idiopathic
myocardial hypertrophy in whom the clinical,
electrocardiographic, roentgenographic, hemo-
dynamic, and angiocardiographic findings
were similar to the findings in patients with
idiopathic hypertrophic subaortic stenosis
with the exception that no hemodynamic evi-
dence of obstruction to blood flow was pres-
ent. These investigators have suggested that
the same basic process may exist in the pa-
tients with idiopathic myocardial hypertro-
phy without obstruction to blood flow and in
patients with idiopathic hypertrophic subaor-
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tic stenosis, and that the presence or absence
of a pressure gradient in some of the patients
with idiopathic left ventricular hypertrophy
is dependent upon the precise localization
and severity of the muscular hypertrophy.

It is the purpose of this report to present
the clinical and hemodynamic findings in a
patient with myocardial hypertrophy of un-
explained etiology who exhibited no hemo-
dynamic evidence of obstruction of the left
ventricular outflow tract when first studied.
In contrast, a large pressure gradient across
the outflow tract of the left ventricle was
found when he was restudied 2 years later.
Hemodynamic evidence of the development
of a pressure gradient during the resting state
in idiopathic myocardial hypertrophy has not
been reported previously.

Case Report

D. B., an ll-year-old white boy, was admitted
to the University of Washington Hospital for the
first time on April 24, 1961. Seven months prior
to admission he was first informed of the pres-
ence of a heart murmur. He had been in excellent
health until 19 months before admission when
he experienced two episodes of severe "shortness
of breath" when running; the first episode was
accompanied by "neck pain" and both were re-
lieved by 1 to 2 minutes of rest. Following this,
he noted easy fatigability and dyspnea on se-
vere exertion. Five months prior to admission he
had transient swelling of the ankles, which re-
curred several weeks later in milder form.

Physical examination revealed a robust boy in
no discomfort. Blood pressure was 100/60 mm.
Hg. The peripheral arterial pulses and the jugu-
lar venous pulses were normal. The cardiac im-
pulse had a heaving character and was maximal
at the fifth left intercostal space at the anterior
axillary line. No thrills were felt. There were
normal splitting of the second sound at the base
and a prominent third heart sound at the apex.
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A glade-III VI. rouighi systolc mninminr, cresceit-
do-(leeresceend( in tvpe, was headti1 ait the apex,
in the axilla, an(l along the left sterniial l)ordler.
It xxas imaximial at the thir.d left intercostal space
(fig. 1). The r-emainder of the phvsica.l examia
tiorn was withill ll(ormal li-nits.

The electirocaridiogr-amii shosw e(1 right axis (le-
viatiomi, a xxide QRS-T angle in the frontal and
horizontai plaines, QT prolongation, and an un-
u-isuIal pattern of ventricular activation (figs. 1
an 2).
The chest roentgenogram ( fig. 3, left) revealed

moderate caridioniegalx (tie to left ventricular el-
largement. There xvas at '(1lill)le contour- of the
right horder of the cardiac silhotuette suiggestive
of left atrial enilar-gemnenit. The pllln)narxy vas-
cularityx vas notrmal.
The laotoatory data xvere its folloxxs: the henima

II1 1 1 1

toctit vtlue was 41 per ecent, the xlxhite bloodl-
cell count 9,500() mnim.` xith 56 per. cent seg-
imente(l form-s, 36 pet. cenit lx mpilocvtes, 6 per
cetit monoecxtes, and 2 per cel]t cosiniophils. The
erx thrlo)vte sedimentation rate xvas 10 mm. per
hour t( tintlroe imethol ) The uri-inie specific
gravity xw as 1,027, pH 5.5; a tr-ace of pr.oteit-
it P xt1s; fouiracl o)n onie oceasion. The centrifuiged
ulrinary setlimi-ent showxxed 15 to 20 r-ed bloo(l
cells per. higl-h-pover- field in oit-e specimen an(l
i to 9 t-ecl bloo( cells in another. A 12-hour
utinarv Addis count showxed 67,000,000 re(l
blo)1(l cells an(l 975,000 xxwhite blood cells. Aniti-
streptolvsini-0 titer xvas 166 Todd iuiitts and the
C-reactive proteilln xxis lnonreactive. A serum pr-o
teiii electr.ophiot esis x\\as niormilal anid LE prepara-
tion s w ere negative on tlhr-ee occasionis. Ser-umiii
glhtamic oxaloaceetic traisatnii-niiase xwas 20 uniits.
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Figure 1
EIlectroecrdiogmoi s/towingc riglit axis dleciatiomi,ab7iornol ti utiholor activation (niote Qir
complexes in V,), ant a wridle QRS-T angle oin th frontal ad/iorizottal p)ltaes. Phonocardio-
gram recorded ait f/he thlrd left inter.s'ptcee. J/iere i.s ai mutionliajit d si?itlittrotiur cto-
moencing 0.06 set'onid (fftel t[ie ons(tIof tle first leart/ sonitd.
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Ilectrocardio-root 2 ia t*s aifter thla(t in fiuntre 1, shtotittn, etnorggof loft nit icia ln/per
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A creattiniie cleii-arace and anii initravei)oui.s pye-
logram vere niormal.
A r-enal biopsy showed slight hvper-celliilar itv

and mild endotheliatl svellinig. Txvo glomer-li

*0 S.
0,0

- .::l
40

h,0-
0 4

¾

4 25- 1961

were comipletely hvalinizedl. A fexv ied blood
cellsexse-e presenlt in the proximal tubularlIuiitmen
and re(1 cell casts in the distal tubules. Focal
interstitial lvrnphbcvtic infiltration xvas slight but

\,l>Th9X;i; t

Left venir cle Aorta

7- 9-1963 I) Left ventricle 2) Infundfburcr chomber 3)Aorto

Figure 4
lop. It'll-I)(wk ))ressurne tracing frorm: the first sttudyil showin, nornial left ncutricjlar and1(1
aiortic 1)re.swtres and rno pies.sinie gradient across the ouitflow.v tract. Bottom. Simuiltaneous
l)rachiiIl arterial tracinig and pil/l-hack tracing fromn the left ceitricln nleniollstiatill a ltlagn
1pres.sure gradient betwceen. the fr.ce cavitly of the left venttricle aid( an inifunlil)ldar ehanliber.
Note the "i,sosceles triangle` ceotfigturationl of t[ie intracentricular cnen(1a1(d the pe)crcuission"
rind "tidal" waves of the b)raichiial aiterial tracing (see fig., 6).

Figure .5
Angiocardiogram witl/i iniiectioii of contrast i?endluta7i initotole left veniti icle. Left and center,
systole. There is encrouachment of the septal wall oni the anterior aspect of the outflowc tract.
The hemodyanaitic sftuly dernontrateni no pressuire gradienit throtughott the o-tifflowe tract (see
fig. 4). Right, lateral view during diastole. Notce the thiicknie,ss of the left einitrictular} wcall, thec
conte-shaped appeararnce of the ouitflow tract (arrox) wiitli 1pe7rtsistetce of the nriterior encroach-
ment of the septal wcall. The posterior port of the cotii is produced 1)b/ the open aortictin' l/a/flt of
the mitral valve.

(C1/r1 f,Fido 01/3/ \XX. RI0ober I964
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1)DIOPATHIC MY0CANIIAL HIYPERTRO)PLIY

dlefiite. These findinigs were interpreted ais eoi-
sistenit with glomeruloinephr-itis.

Right heart catheterization deii-miostra(itc(l 11(n1-
inal pressures withouit eviden-ice of shunting. The
puilmonairv ai-tery wedge pr-essure wxxas 12 iim.
Hg. Betrogi ade left heart catheterization revealed
a left venitricular endl-diastolie pr-esstire of 14
aM. Hg with normal.laortic pressures. Theie xxwas

110 evidenlce of a gr-adienit across the left venitricui-
Jar oiutflow tract diling the restinig state (taile
1, fig. 4). Ani angiocardiograin (fig. 5) with
left ventricular inj6ectionl shoxved a relativelv small
left ventriculai cavity vith. a thick xvall aind n1o
evidelene of mitr.al iregtur-gitationi. The outflowxx
tra(ct appeare(l narroxved bv septal hyper-trophy,
pr-oduicinig ani iixver.ted cone in svstole. This ap-
pearamce was accentuated in rliastole by the nor-

mnal anterior excurisloio of the amitic leaflet of the
miitial valve. Thtus, there xvas eneioachmenit fronm
the septal side of the otitflow tract in 1)oth sxvstole
and (liaIstole.
The (liagniosis of car.diomx opathv of undeter-

mined etiology xx as made. It wxas felt that the
glomiier'tuloniephi-itis \x7xas unrielated. The patienit
xvas discharged and folloxwe(l in the ouitpatienit
department.
The patienit was readm-nitted to the hospital on

juilv 7, 1963 (27 imionths after. the first
admiission)). In the initeirval sinice the previouis ad-
mi-i5iiiin, he had continued to have microscopic
hematuria but had appeared to impr-ove gr-ad-
ually as far as his exercise tolerance xvas con-
ciened. He denied exertional limilitatioin. Physical
examination revealed briisk peripherial puilses,

Table 1

IIeniodiarnic Data

Aort it presliste
'lbIsattilt xi ca

1(6
215

14
15

lt)0/66
110/70

85
88

tn
St lit

tt

(111111. [g)

82

EFf.
orif.
size

0en1.4)1

0.41
* Orifice equations may he applied to "--short tubes" uip to 2 em. in leng,thi. The uise of

(;orlin's lhydrinilic folrmuila in this conneetion serves primarily as a means of signiifyinig tlhe
(Iegree of o)bstruction and is njot intended as anri accurate estimration of sizc of the olltfloxx tract.1,

1E

4-25-1961 7- 9-1963
Figuire 6

Left. Normal brachial aiterial pressure recorled on the fir.st liem7zoclyimii1 stlndlJ ont April

Systolic ejectilvl ftimle
25, 1961. The corrected systolic ejectiont time is 0.27 second.Sst

1R R

Correctecl SET. Biglht. Sionizltaneotns left ventricnIlar and btrachial arterial pressure
tracings recor(l(ed o. Jinlil 9, 1963. Notc tile pre.seice of the "percussion" (P) and
tidal' (T)jcaces in the braclnal tracing. The corrected systolic ejection time h1as in-

creased to 0.406 second. Vertical lines in thf tracings are 0.04 second apart.

(Cir uaitaon. Volume XXX, October 196q

4/25/61
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.kMUSCULAR VETI
* OUTFLOW TRACT HYPERTR

OBSTRUCTION

CULAR
ROPHY

IDIOPATHIC SEPTAL

HYPERTROPHY (13,20)

I INCREASED OUTFLOW RESISTANCE

o Hypertension (1)
b Coartation of aorta (10)
c Suprovalvular aortic stenosis

d Valvular aortic stenosis (10)
e Subvolvular aortic stenosis (10, 1 1)

(band or diophrogmatic)
f Abnormal ly placed anterior

mitral leaflet (22)

EI CARDIOMYOPATHY

c Idiopothic
-familial (4,6,7,8,15)
-nonfamilial (3, 4,10,11)

b Glycogen-Storage Disease (21)

Figure 7

Left. Congenital abnormalities which may initiate the circle with muscular subaortic stenosis.
Right. Reported causes of left ventricular hypertrophy resulting in "acquired" muscular
obstruction of the outflow tract. In this schema, the term "acquired" refers to the develop-
ment of muscular subaortic stenosis secondary to left ventricular hypertrophy.

moderate increase in intensity of the murmur,
and clinical and radiologic evidence of further
cardiac enlargement (fig. 3). The electrocardio-
gram (fig. 2) showed greater right axis devia-
tion, widening of the QRS-T angle, and emer-

gence of left ventricular hypertrophy with T-
wave inversion over the anterolateral precordium.

Positive laboratory data were a trace of pro-

teinuria and 20 red blood cells and 5 white blood
cells per high-power field in the centrifuged uri-
nary sediment. The remainder of the physical
examination and laboratory data were normal.
On the basis of the clinical impression that

muscular subaortic obstruction had developed, a

second hemodynamic study was carried out.
Right heart catheterization was normal. A
brachial artery tracing (fig. 4 and 6) revealed
a sharp upstroke, a mid-systolic trough, and a

second smaller positive wave ("percussion" and
"tidal" waves of Brachfeld and Gorlin) .10 At
retrograde left heart catheterization there was a

ventriculo-aortic mean ejection gradient of 82
mm. Hg. An infundibular chamber was found on

withdrawal from the left ventricle to the aorta.
The left ventricular end-diastolic pressure was 15
mm. Hg (table 1, fig. 4).

It was thought that the gradually increasing
hypertrophy of the cardiac muscle had resulted
in severe obstruction to left ventricular outflow.
Surgical correction was advised but not accept-
ed. Thirty-seven days after discharge the patient
complained several times of chest pain and he
collapsed and died. No postmortem examination
was performed.

Discussion
Although the initial description by Brock

inferred that obstruction to outflow from the
left ventricle was secondary to muscular hy-
pertrophy caused by hypertension, there have
been no reports of left heart hemodynamics
before and after the development of obstruc-
tion. Our patient had left ventricular hyper-
trophy with obvious angiocardiographic evi-
dence of septal hypertrophy. There was no

intraventricular pressure gradient at rest on

the first catheterization. Two years later,
however, he had a resting mean systolic ejec-
tion gradient of 82 mm. Hg.
Why all individuals with advanced left

ventricular hypertrophy do not develop ob-
struction to aortic flow is an intriguing ques-

tion. Probably in those patients with idio-
pathic hypertrophic subaortic stenosis there
is a unique anatomy that initiates a vicious
cycle of hypertrophy and obstruction (fig. 7).
Unless there are sequential studies, it is dif-
ficult to be certain which of these two ab-
normalities was first. However, the coexist-
ence of congenital muscular subaortic steno-
sis and infundibular pulmonary stenosis in

the stillborn and newborn patients described
by Neufeld et al.20 and Menges et al.13 sug-

Circlation, Volum.e XXX, October 1964
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Figure 8

P/osteroanterior aiid/ Ilctercal coigriogrczois of a 5 iio old grhlit/i
anoncrtloiis iii.sertion of t1/c cntilcrior lcafictf otofIcniitr/ cale on I/ic septall
wall. The -crice' in I/lis paltient i,S j) .sc intin t.sstole as contracstcd totI)/i
cdiastolic cone- in1 figure of the first pralient. T/ie coieiooc/i i on tI/c

antterior axspecl of the oitflotc Inact i.s miuse/lar, and is e)o)l)aral)le Co tIec
persistent encroachm/ient in fignine 5. T/ic lcft otrioti ili thiis girl is opacific/d
b)1/ ilri/ rcgrgitcmiin, c c'n.secpieic cYf /c(11th1101bnol niiitrcal alrhC'.

gest;) that muiiiscuilar obstruction of the ven-

tricuilar outflow tract may initiate the eyele in

soicme cases. The latter auithors believe that in

these patienits, the asiymmeitric distribution of
the musele suiggests that the g-oss thickening

of the septuim may he a primary develop-
mental abl)norimality, restultinig fromn the incor

poratioi into the intervenitricuilar. septumn of
an alJnronal amount of muscle duri-ingf the
seconid gestational moInth. Oin the other si(l(
of the spectrtum are those patienits in xlxohn
the cycle would begin xxwit1 ventrictilar lhy-
pertrophy. The oecturrenice of muiscular sub-

aortic stenosis in idiopathic myocardial hy-

pertrophyA in glycogen-Lstrage disc'.se,-

as well as in concentric left ventricular lyper-
trophy secondary to increased otutfloxv resist-

ance of varied etiology,' '' is noxx eII
recognized (fig. 7). We7 have folloxved a ehild
xvho was foun(ld to have a heacrt muirmutr at

7 months of age. At age 5, this patienlt h.A
a peak ejection gradient of ovexr 50( mm. JIg

across the ouitflox tract of the left venitricle,
and the obstruction vas dtue to an anomalo.us
insertion of the septal leaflet of the mitral
valve anid mutsetllar septal hypertrophv (fig.
8). It is apparent that this patient's cyele olt
hypertrophy and obstruction began xith the
fixed obstruction produced by the abnormal

mitral leaflet anid vas xvo)rsened by the see-

Circula/ton. Volutine XYXX 0rtuber 1964

ondary muscular septal hypertrophy. In ouri-
first paticnt there xx as lett vxentrienlar hyper-
trophyv xivolxing thm septunm before there
xx as a mm. asurablle ejection gradient. The de-
velopment of a large gradient 2 yecars later
soumgests tIat the progressioni and localization
of the miuiscul ar hypertrophy led to obstru c-

totn of 1)l90(1 floxv.
The frequent occurrence of electrocardio-

gr-aphic "1iinormalitiexs hasi led solne imxvesti-
rators to suggrest that co( rgenital cot d uctiwi
abnormalities resuiltilng in al)normal sequence
of Contraection mav plav a role in the dyiianamic
01)stru ction of hypertrophi c sulaortic steno-
Si .. Howc7xeer, there is nio iniuiform electrical
al)normality associa.ted xxith this lesion 2} and
electrocardiograms xxwith niormal ventricuilar
conduction aret founiid.-4 The patient here re

por-ted show ed an electrocardiographic coln-
ducttioni ahnormiality, even )e1oreihiemody-
namic obstruction lad developed, suiggesting
that the condutictioin ablinorima,lity was inot
cauisally related to the dyniamic ouitflow tr-act
obstruction of the left venitriele.

NVe believe that our first patienit is ani ex-

ample of 'acqniredcl miuscutilar subaortic steno-

sis in idiotpathic myocardial hypertroplhy. \Xe
cannot be certain, hoxvever, if the ventricular
nyocaridial lyvpert (hlplhy xvas conigeniital.
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Summary

A patient was found to have unexplained
left ventricular and septal hypertrophy at age
11, but no pressure gradient across the left
ventricular outflow tract. At age 13, there
was a mean ejection gradient of 82 mm. Hg.
The patient died suddenly 1 month later.
This patient demonstrates the development
of muscular subaortic stenosis in idiopathic
myocardial hypertrophy with obstruction due
to increasing muscular hypertrophy.
A second patient with left ventricular hy-

pertrophy secondary to a fixed left ventricu-
lar outflow tract obstruction produced by an

anomalous insertion of a mitral valve leaflet
developed additional obstruction due to sep-

tal hypertrophy.
We believe that the cases presented estab-

lish that "muscular subaortic stenosis" may

be the result of ventricular hypertrophy of
different etiologies. A schema is presented to
assist classification of muscular subaortic ste-
nosis.

Acknowledgment
The authors would like to thank and acknowledge

their appreciation to Drs. Melvin M. Figley and
Paul S. Paulson for their suggestions and help in
reviewing the radiographic features.

References
1. BROCK, R. C.: Functional obstruction of the

left ventricle: Acquired aortic subvalvular
stenosis. Guy's Hosp. Rep. 106: 221, 1957.

2. BERCU, B. A., DIETTERT, G. A., DANFORTH, W.
H., PUND, E. E., JR., AHLVIN, R. C., AND

BELLIVEAU, R. R.: Pseudoaortic stenosis pro-
duced by ventricular hypertrophy. Am. J. Med.
25: 814, 1958.

3. GOOwVIN, J. F., HOLLMAN, A., CLELAND, W. P.,
AND TEARE, D.: Obstructive cardiomyopathy
simulating aortic stenosis. Brit. Heart J. 22:
403, 1960.

4. BRAUNWALD, E., MORROW, A. G., CORNELL, W.
P., AYGEN, M. M., AND HILBISH, T. F.: Idio-
pathic hypertrophic subaortic stenosis. Am. J.
Med. 29: 924, 1960.

5. TEARE, R. D.: Asymmetrical hypertrophy of the
heart in young adults. Brit. Heart J. 20: 1,
1958.

6. HOLLMAN, A., GOODWIN, J. F., TEARE, D., AND

RENWICK, J. W.: A family with obstructive
cardiomyopathy (asymmetrical hypertrophy).
Brit. Heart J. 22: 449, 1960.

7. BRENT, L. B., FISHER, D. L., AND TAYLOR, W. J.:
Familial muscular subaortic stenosis. Abstract,
Circulation 20: 676, 1959.

8. BRENT, L. B., ABURANO, A., FISHER, D. L.,
MORAN, T. J., MYERS, J. D., AND TAYLOR,
W. J.: Familial muscular subaortic stenosis:
An unrecognized form of "idiopathic heart
disease," with clinical and autopsy observa-
tions. Circulation 21: 167, 1960.

9. BRAUNWALD, E., AND AYGEN, M. M.: Idiopathic
myocardial hypertrophy without congestive
heart failure or obstruction to blood flow. Am.
J. Med. 35: 7, 1963.

10. BRACHFELD, N., AND GORLIN, R.: Subaortic ste-
nosis: A revised concept of the disease. Medi-
cine 38: 415, 1959.

11. MORROW, A. G., AND BRAUNWALD, E.: Func-
tional aortic stenosis. A malformation charac-
terized by resistance to left ventricular out-
flow without anatomic obstruction. Circulation
20: 181, 1959.

12. LIVESAY, W. R., WAGNER, E. L., AND ARM-
ERUST, C. A., JR.: Functional subaortic steno-
sis due to cardiomyopathy of unknown origin.
Am. Heart J. 60: 955, 1960.

13. MENGES, H., JR., BRANDENBURG, R. 0., AND

BROWN, A. L., JR.: The clinical, hemodynamic,
and pathologic diagnosis of muscular subvalvu-
lar aortic stenosis. Circulation 24: 1126, 1961.

14. BEVEGARD, S., JONSSON, B., AND KARLOF, I.: Low
subvalvular aortic and pulmonary stenosis
caused by asyinmetrical hypertrophy and de-
rangement of muscle bundles of the ventricu-
lar wall. Acta med. scandinav. 172: 269, 1962.

15. WOOD, R. S., TAYLOR, W. J., WHEAT, M. W.,
JR., AND SCHIEBLER, G. L.: Muscular sub-
aortic stenosis in childhood: Report of oc-
currence in three siblings. Pediatrics 30: 749,
1962.

16. BRAUNWALD, E., BROCKENBROUGH, E. C., AND
MoRXow, A. G.: Editorial: Hypertrophic sub-
aortic stenosis. A broadened concept. Circu-
lation 26: 161, 1962.

17. BROCKENBROUGH, E. C., BRAUNWALD, E., AND

MoRiow, A. G.: A hemodynamic technic for
the detection of hypertrophic subaortic steno-
sis. Circulation 23: 189, 1961.

18. KRASNOW, N., ROLETT, E., HOOD, WV. B., YUR-
CHAK, P. M., AND GORLIN, R.: Reversible
obstruction of the ventricular outflow tract.
Am. J. Cardiol. 11: 1, 1963.

19. KEITH, A.: Fate of the bulbus cordis in the
human heart (Schorstein Lecture). Lancet 2:
1267, 1924.

20. NEUFELD, H. N., ONGLEY, P. A., AND EDWARDS,
J. E.: Combined congenital subaortic stenosis
and infundibular pulmonary stenosis. Brit.
Heart J. 22: 686, 1960.

Circulation, Volumne XXX, October 1964

576

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

D
ow

nloaded from
 

http://circ.ahajournals.org/


IDIOPATHIC MYOCARDIAL HYPERTROPHY

21. EHLERS, K. H., HAGSTROM, J. W. C., LUKAS, 23. ESTES, E. H., WHALEN, R. E., ROBERTS, S. R.,
D. S., REDO, S. F., AND ENGLE, M. A.: Glyco- JR., AND MCINTOSH, H. D.: The electrocardio-
gen-storage disease of the myocardium with graphic and vectorcardiographic findings in id-
obstruction to left ventricular outflow. Circula- iopathic hypertrophic subaortic stenosis. Am.
tion 25: 96, 1962. Heart J. 65: 155, 1963.

22. BjoRK, V. 0., HULTQUIST. G., AND LODIN, H.: 24. WIGLE, E. D., CHRYSOHOU, A., AND BIGELOW,
Subaortic stenosis produced by an abnormally W. G.: Results of ventriculotomy in muscular
placed anterior mitral leaflet. J. Thoracic Surg. subaortic stenosis. Am. J. Cardiol. 11: 572,
41: 659, 1961. 1963.

"Some General Remarks"
By Richard Bright-1827

From the observations which I have made, I have been led to believe that there
may be several forms of disease to which the kidney becomes liable in the progress of
dropsical affection: I have even thought that the organic derangements will authorise
the establishment of three varieties of diseased structure, generally attended by a
decidedly albuminous character of the urine.-In the first, a state of degeneracy seems
to exist, which from its appearance might be regarded as marking little more than
simple debility of the organ. In this case the kidney loses its usual firmness, becomes
of a yellow mottled appearance externally; and when ;a section is made, nearly the
same yellow colour slightly tinged with gray is seen to pervade the whole of the cortical
part, and the tubular portions are of a lighter colour than naltural. The size of the kidney
is not materially altered, nor is there any obvious morbid deposit to be discovered....
The second form of diseased kidney is one in which the whole cortical part is con-

verted into a granulated texture.... This in its earliest stage produces externally, when
the tunic is taken off, only an increase of the natural fine mottled appearance given by
the healthy structure of the kidney; or under particular circumstances, gives the appear-
ance of fine grains of sand sprinkled more abundantly on some parts than others. On
making a longitudinal section, a silight appearance of the same kind is discovered inter-
nally, and the kidney is generally rather deficient in its natural firmness. . . When
this disease has gone on for a very considerable time, the granulated texture begins to
show itself externally, in frequent slight uneven projections on the surface of the kidney;
so that the morbid state is readily perceived even before the tunic is removed. The
kidney is generally rather larger than natural....
The third form of disease is where the kidney is quite rough and scabrous to the

touch externally, and is seen to rise in numerous projections not much exceeding a

large pin's head, yellow, red, and purplish. The form of the kidney is often inclined to
be lobulated, the feel is hard, and on making an incision the texture is found approach-
ing to semicartilaginous firmness. . It appears in short like a contraction of every
part of the organ, with less interstitial deposit than in the last variety...

Although I hazard a conjecture as to the existence of these three different forms of
disease, I am by no means confident of the correctness of this view.-Original Papers
of Richard Bright on Renal Disease. Edited by A. ARNOLD OSMAN. London, Oxford
University Press, 1937, pp. 67-70.
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