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Histopathologic Study on Pulmonary Changes in Mitral Heart Disease
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Table 1. Contents in alveolar spaces

Table 2. Bronchial changes

Number %

1. Muscular hypertrophy 24 G3.1

2. Inflammatory infiltrates 16 42.1

3. Peribronchial fibrosis 12 31.6

4. Cellular secretion 10 26.3

5. Epithelial metaplasia 8 22.2
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Table 3. Pleural changes

Number 9%

Number % 1. Vascular congestion 30 58.8

1. Hemosiderin laden macrophage 53 96. 4 2 E‘dema- 2 451

2. Hemorrhage, recent 35  63.6 3. Fibrosis . 16 31.4

3. Fibroblastic proliferation 13 23.6 4. Inflammatory infiltrates 15 29.4

(organizing fibrosis) 5. Lymphatic dilatation 12 23.5

4. Edema fluid 11 20.0 6. Mesothelial hyperplasia 8 11.1
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Table 4. Changes in alveolar septum

Number %
1. Capillary congestion 53 94.6
2. Edema 31 55.4
3. Cellular proliferation 7 48.2
4. Septal fibrosis 14 25,0
5. Muscular hypertrophy, diffuse 4 7.1
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Table 5. Changes in alveolar septum (proposed
staging)

Stage . Slight thickening with capillary
congestion.

Stage [. Diffuse cellular proliferation and/or
edema.

Stage 0. Septal fibrosis, mild, with focal muscular
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Stage I. Extended fibrosis and muscular hyper-
trophy with areas of relative preservation.
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Table 6. Correlation between changes of artery
and alveolar septum

" Septum il -~
0 I I I 1) V Total
Artery
0 8 2 10
I 1 5 15 24
i 1 6 1 15
i 1 1 4
v 2 2
v : 1

Total 1 14 24 12 3 2 56
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Fig. 7. Correlation hetween changes of alveolar
septum and pulmonary wedge pressure.

m

2 9] ASwA L wgh(r=0.67). ol H & HEIR
wabel A Hol AR Tl 2adE dz

o] £k,

Wifpae wWalel ThE EEEETe W g 4 ER K
el A }—‘c- A2 AP KM stages °ﬂ°ﬂ*‘i 7k
Z el AF BEAE 4L wgled, el
= ﬁiﬂiﬂl}iﬂl B, FpEel B, ey uﬁ o
Eare] @33 e vlad N stagee] el A

F RasE ww, M miEee Nl f‘eﬂﬁiﬂ o
sefbo} w2 dAeE X gt Mk FAA
= Bt Efyre) BB iled Bie i stage
dA W AF B G ot iR el MR
BRI 292 7 stagee] A ¥ 4@ viEE EH
H At

aov FEELES B4 d9 S s vl §
L& vlms Ash, HEES) FEUIR Y Ese 94
2 ol St TR Aol E wekdiA L ek

]

E

E B

O EIE EOEES Fag AF ARk W #®
Tk L B Qe Nie s R gl I8
AT SR MBEES Asor oprld e HBKR
o i sl FEaieh WIERRS MR B
sz e fi MKTERR LR Aol (Wests 1964;
Comroe, 1966) < 11 <18l 8l (Emery & Mithal,
1960; Hislop & Reid, 1973; Wagenvoort & Wagen-
voort, 1060) & wrghez MiEHRel S wHie
B 4w LERA d8 S e 2x A9
(AdamsS, 1957; Best & Heath, 1958; Heaths, 19583
Naeye, 1963; Ierencz, 1966; Rabinowitch, 1980).

g o Fol Al DIEMRY EER SiTE RS

B Bt Edda AgssE dgck(Harworth &
Reid, 1977; Yamaki & Horiuchi, 1979). <] &9 Tﬂ—‘?-
e MERe A 5ol flf@bﬂli« el '@'71 ‘ﬁi}ﬁ]r

w4 stk ol Faiel] FEE "“4 ‘1‘ 2
= IEER L HT@JH)E u] &) w}t %}-M [
wREES e B HEHel —% SAE g8 aqd 4
& AFE 2 Tt ”ﬂ% 2ol AAelel.  F GBI
ol A Whirmarel Ry ke FRIESR =42
Brenner(1935), Parker & Weiss (1936,
(1958), Spencer (1977)54 F41A 71%540131_1
oA 2 RN SR AFHel o o MERE
o Ao wE B B EBEsE2 G]ﬁﬁ e & 9
T= uzA FFae el

Harrison

piimere) IS 8 gdd o Agse A
oz mAFY MikIe gddd EMME FEIA
1 sle] @mEtlert shve aqlez A Ed £ 4L
oh T, GEs BA TS sbs 58 ol
(perfusion defect} & Ffrutite] A%E 2gg 9% i

Mg =77 s 445E9 dd 2 e
e EHmMEY HOIME Az stebA Mk
o AeTE Fadtd FES AsAAA HAe R
o] th (MacKinnon%, 1956; Libanoff & Rodbard, 19663
Snashall, 1980). A<HE MmEoz g WERES
o7 BERIEMS BEEFEE Bl WA, FhiMb
o 4, IhiEE MES S o8 Mkt A 5]
oh. B EHINERE E =& Hin 2 Pl
Eges A8 Hitbs AL FEEIBET B
WA A Bk olE g HwHe duA Gk HERE
@i B X+ Qe FERE B € A
o]} (Liebow & Smith, 1968), {» BIBEEER S
ol FHEPIEIES] Ay w2 MFFIRS] #i1e EMMER
& A7 B2 WEEE EEmER B sde
o Ao Adeek & 4 gk olE @ st MR
o @it BREMGE ARdAR welA wh, KK
o] EEEH: iRiES Moz dF EEE ojdEH=
9l e} (Kay & Edwards, 1973; Nakamura, 1981).

¥ W

R DRG] A e 2 WBHENS L
e zelehE B MBS R S FEREE
spye 2 MERS] WieyS TREEm Bkw doAn A
A 2 BHEHRSE obi ek Ml ulif&? MEe Fdez o
B e frdeh olel g Tk TiBgRe) T
Forde ERe wEs oddte d, =% FIJLiﬁft




—Lee & Ham: Pulmonary changes in mitral heart diesease—

HEHE v ez 3 ML BEY B AEH w2
4 Fvh M BIR RmmBEe REA LE

x>
Bl EmEEEES AN JHEkRe AR 3
A7 2 AA fl R HEE BER TEIE
e FrlelE e =88 gdov, e ¥ AAdE
olrnlE FBHETRS Witete e 0 3k syl
AAe FbERe] dabgdel EFEiik(Heath
& Edwards £ Ei#0 & Faste BB Q%99 7
A7, F EArkE, B i R bkEE HEd 38
A Wits ket B IFREBRY LBTH2N B
TR FLEN &0l = ARE dzA 19713 ¥
19801 d 7kA) o) mF 10w 7k A B el A B IR T

o2 MAoie Adstz Wik P GieHe gAY
QlolA AAE i 56a (F 249, o ¢ 329, 3
a4, #HaRApdA)E Ao s FEAE
By e St

R O ﬁ% REHAEC] A o] Mg el A A st

€ B G0 el ool B MAS W
ok A G, DR HE, Kk D R
EEED

st a3 T RE0E1R), Eaa i
(42 195), SREBIL(316%), AERME SMi4(26. 3%

ki _U/O& beE (22,220 B0l gz, Bl H ke

B11(58.8%), SR 195), BHL(14%), WOE
o H4(23.5%)5 PR F4 (11 1% f =t
My A = MR B AT Bl A " A
shgd 2.(96. 420, HUL(63. 6%), Bilitk: Rk (20. 0%)
Folglew @2 MWL R JiIusE BEe Wi F
A FilEPy BEtk s fAgd. IhiEE EBE
S Aty Singel Bmod6%), PEGE 4%),
mnpe] papzimia 54148 2%), #MHHME(25.0%), 4%
RS IR 1%) el WA o &2 DbiakE M
B aE: FA0E dAME TRt Grade 12
FEMmFe Binwtel #2d A2, Grade I+ il
Beel GLESE FPIEST OUE Pefimliel ez 48
ol g, Grade W= [iilpiee] Al 51 FWE RE
ZE5 e oI, Grade V& Af3 % ¢ vF
7} BA Y Ao E MEst e B, 28 Grade
Vi dAvbdd MiakEs H¥ s miEHeE £Re
el of, ol el M) geisd wHERA EF
= BUERR maF Wil Heath & Edwards 48E
6=A )3 Fad ARdAE vehles], =%
[ S 1% B (pulmonary wedge pressure) %% -9 3
& ok webAd #EE O BIRREES MOlR
o HiEsiEd A PiEREY AT AL 2 oIy

ARE o F ol ¥ EEFEIE BEAENA MEER
9 Wiz = /g_p_g_ it Heath & Edwardssr 8kt o
Hete] AE T o f5E HEEN A 4 AdE
#orere el

—ABSTRACT—

Histopathologic Study on Pulmonary
Changes in Mitral Heart Disease

Ycon Seong Lee and Eui Keun Ham

Department of Pathology, College of Medicine,
Seoul National University

The progressive morphologic changes of the lung
is known to result from hemodynamic circulatory
disturbance which is expressed as pulmonary hyper-
tension in acquired mitral stenosis. The changes imply
pulmonary parenchyme and interstitum as well as
pulmonary vasculature. These secondary morphologic
alterations of the lung give great help in understand-
ing of pathology of pulmonary circulation, and
evaluation for the postoperative prognosis of mitral
heart disease.

With acquired mitral heart disease, which would
be a representative in secondary pulmonary hyperten-
sion, many studies and efforts to present the quan-
titative description for alteration of pulmonary artery
have made to raise the necessity of other morphologic
evidence than the vascular changes.

A histomorphologic investigation of lung biopsies
was performed with 56 mitral heart disease from
1971 to 1980,

College of Medicine, Scoul National University, for

at the Department of Pathology,

the evaluation of vascular changes according to the
Heath & Edwards classification, and morphologic
changes of bronchus, pleura, alveolar interstitium
and contents in alveolar spaces.

Bronchial changes comprised peribronchial muscular
hypertrophy (63.19),
(42.1%), fibrosis (31.0%), cellular exudate (26.1%)
and squamous metaplasia of bronchial epithelium
(22.29%), while pleura showed wvascular congestion
(58.8%), edema (45.1%), fibrosis (31.4%), lymph-
atic dilatation (23.5%) and mesothelial hyperplasia

inflammatory cell infiltration

(11.1%5). Hemosiderin laden macrophages were most
phag
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common (96.4%) intraalveolar contents followed by
hemorrhage (63. 6%), and fibrinous exudate (20.0%).
In cases, alveolar spaces contained organizing fibro-
blastic proliferation. As with the alveolar interstit-
ium, most (94. 69) demonstrated capillary congestion,
otherwise, edema (55.4%), endothelial hyperplasia
(48.2%5), fibrosis (25.09) and diffuse muscular
hypertrophy (7.1%) were observed.

With these changes in alveolar interstitium, a
morphologic staging system was made as follows,
Stage [: capillary congestion without any other
structural change, Stage I : diffuse alvcolar septal
thickening with interstitial edema and/or endothelial
hyperplasia, Stage II: mild structural changes with
fibrosis and collagen lay-down which is originally
unidentifible in alveolar septum, Stage I : moderate
effacement of alveolar structure by extended fibrosis
and hypertrophy of smooth muscle, and Stage V:
marked effacement and reconstruction of respiratory
structure where remaining alveolar septum could be
hardly found. The staging system showed fair cor-
relation with arterial changes according to the Heath
& Edwards classification and pulmonary wedge
pressure.

Therefore, the staging on the changes of alv colat
interstitium would be proposed, together with grad-
ings in pulmonary arterial changes (Heath & Edwards
classification), as the morphologic basis for the
evaluation of prognosis in postoperative mitral heart

disease,
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LEGENDS FOR FIGURES

Fig. 1. Capillary congestion, Stage 1. H&E x 200.

Fig. 2. Diffuse thickening of alveolar septum with celluar proliferation and edema, Stage 1I. H&E x 200.
Fig. 3. Focal fibrosis with muscular hypertrophy, Stage 111. H&E = [00.

Fig.

Fig,

4. Collagen lay-down in alveolar septum, Stage III. Masson’s trichrome x 200.
Fig. 5. Extended fibrosis and muscular hypertrophy, Stage 1V. H&E = 100.
6. Effacement of alveolar structure by diffuse fibrosis, Stage V. H&E x 100.




co LI g ERE BRI ORGSR L Y




