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In 46 patients aged 18 oonths to 29 years 

( 25 eases of VSD, 11 eases of PDA 6 cases of ASDb 

4 others) each with severe pul:monaey artery hypertension 

{Pulaonary ax;ter.ial pressure at least 75% of systemic 

pressure in most cases) and elevated p'Ulmonary vascular 

resistance, haemodynam.tc meassurements and morphometric 

data obtained from open lung biopsy were correlated. Of 

tbe baemodynamic data PVR and left to right shunt 

correlated w1 th Heath Edward grading. There was no 

correlation between PA pressure and arterial wall 

thickness. Decreased arterial densiey correlated with 

increasing Heal t.h Edward grade.. All case less than 

Grade II had regression of PVR following surgery .. 
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PULMONARY VASCULAR DISEASE IN CONGENITAL 
HEART DISEASE (SHUNT LEISONS) HAE1"DDYNAMIC -

PATHOLOGICAL CORRELATJDNS 

AIM : To correlate Haemodynamic and Quantitative and 

qualifative pathological finding in lung biopsy -

to derive prognostic indicators. 

INTRODUCTION: 

Pulmnary vascular disease is one of the mst serious 

COUI'lications of many forms of congenital heart 

disease, particularly cyanotic or acyanotic lesions 

in which pulmonaey blood flow is increased. The cause 

of pul.m:mary vascular obstruct! ve disease <Pvon) in 

association with congenital heart disease {CHD) 

remains unknown. Certain factors kno_, to be 

associated with PVOD include apart from increased 

pulnonary blood flow; increased pulmnary venous 

pressure, under - developmen pulm:mary microvaseu-
11\. 

lature, chn:mic alveolar hypoxia and polycythaemia. 

If the vascular disease is allowed to progress 

there will be iacrease in pulmonary vascular resistance 

that may interdict satisfactory surgical C'()rrection of 

cardiac defect. Natural l:dstory studies reveal that 

there .re certain cardiac anamlies whicb place the 

patient at risk for developing PVOD quite early in 

life. Fifteen percent of large unrestieted venticular 

septal defect (VSD) will ~erieru::e an elevation of 
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pulmonary vascular resistance (pVR) oecuring either 

late in infancy or early in child hood. However when 

surgical rc;pair is carried out in the first two years 

of life this increase in PVR rarely persists. If 

Q)rrection is delayed longer the PVR does not return 

'b:> normal following surgery and may even increase 

progressively. These patients may also exhibit an 

abnormal increase in PVR in response to exercise or 

stress. A similar incidence and course of development 

of increased P.VR is seen in children 'W'i tb large patent 

ductus artereo•s (l?~). Children with CORml)n 

pu.r.ticularly high risk for development of PVOD. 

Patients wi tb atrial septal defects (Asn) are usually 

found to have a normal pulmonary artery pressure in 

childhood.. If unrepaired approximately 20-30 percent 

will develop PVOD but tbis oecurs late usually not 

until the tbird decade of life. 

Mo;pboloSJical and devel2J?mePtal a!Reets of pulmona!Jl 

Vascular· tisease 

Pulmonary vascular occlusive disease may result 

from anatomical changes in the pulmonary vascular bed 

secondary to increased pulmonary blood flow at high 

pressure for few years (e.g. large unrestricted 
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ventricular septal defect> or at low pressure for many 

years (e.g.. secondum atrial septal defect).. The 

vascular disease as classified by Heath and Edwards 

in 1958 consists of six grades of increasing severity., 

Heath - Edwards classification 

GRADES Mo!J?hologic Features 

I Medial Hypertmpby. The defenitive histological 

features lie in pulmonary artereoles and the muscular 

pulrmnary arteries. The pulmonary artereoles less 

than 100 micron in diameter does not normally have 

mu.sC!Ular media. In grade I changes they have thick 

mu.seular media. The media of musc::ular arter.ies 

( 10 0-1000 p> is also thick. 

II Medial Hypertrophy plus cellular intimal 

proliferation.. It 1 s usually seen in smaller 

muscular arteries less than 300 micron., 

Variably Reversible 

III I and II plus intimal occlussion by fibroelastic 

ti;ssue.. Starts in smaller DJ.scular pul.IOOnacy 

arteries and extends into medium sized. arteries. 

IRREVERSIBLE 

IV I., II, III plus luminal occlussion by fibrous 

tissu.e with arterial dilatation., 
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V Angiomatoid formation and pul110nary baemesid.e.J:Osis. 

VI J'ibrJ.noid neemsts 

It is now apparent tbat pul.-maJry vaSQI:lar cti.sease producing 

pulllOEUIJ:Y byf~sioa in ctd.ldren wi tb congenital heert 
~· i:: 

disease is a oe&biaatioa aot only of tbe above descu::lbed 
. ' 

:features but ~acl.udes llllderlyiag davel.epmatel stn.ctu.ral 

aa,malies. The 4eYelopaeDtal anomalies iaelucle failure of the 

normal regressicm o,f per.iaatal-museulat:ru:e. exteast.en of 

musele peripherally into normally non muscular alveolar ductal 

wall arteries. 

The rel.ationsbip of these stmctaral changes of the 

puliiiODary vascu.1ctr bed to the haemodyllallic data for pulmonau::y 

blood flow, pulsnaxy artery pressu.re and pulmonaxy vascu.lar 

resistance bas enabled al.aseif1cat:Lo~ iato three aew grades 

of saved. ty as given below. Tbfs new classificat.ioa put forth 

by Sheila Howrtb, MarleDe Jtabloovi teb and J,ymne Reid became 

essential because it was fowui tbat Heath and Uwara analysis 

tas certaia draw backs. 

(a) Grade IV aAd ldgber cbamges are unusu.al in first two years 

ef lif~ wen .ta presence of severely elevated PVR. 

(b) AdV'aace grades are often spotty. 

(e) . Tbere 1 s n.o gratiDg ;lor ver:r early c:t•Q••· 

Name 
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RABINOVJ:TCH CLASSIJ'ICATIOlg 

Classification Structure 

A Abnormal extension of 

B .-rly 

.B Late 

muscle into peripheral 

arteries. 

Abnormal extension &: 

Abnomal extension# 

severe medial ~er­

tmphy and decree se 

artery size. 

All findings of late 

Increased Pulmnary 

blood flow. 

Increased pulmruJry 

increase in pulmonary 

artery pressure. 

Moderate to severe 

increase in pulmonary 

artexy pr~sare ... lld.ld 

increase in pulmonary 

vascular resistance. 

Jbderate to severe 

increase in pulmonary 

vasaular resistance. 

Tbis is a retrospective analysis of tbe ltmg biopsis 

dome between 1980 - 1986. Ttle total number of cases were 

f»rty six. '!'be biopsy speciD!Ien was obtained prior txt 

corrective snrgery in all cases of VSD a:od ASD and at· tt.e 
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time of ductal ligation for eases of PDA. The average 

interval between cardiac catheteri~tat.ion and biopsy was six 

m:>nths {range three months to one year). 

Biopsy Technique 

The tissue vas obtained from right upper lobe in 16 

cases and from liDgula:r segment of left lung in 30 cases. 

The lungs were inflated and two clanps were placed in tbe 

upper medial aspect of right lung. The t.tssue between the 

two clanps were incised and the distal clanp containing the 

inflated tissue was SJ.bmerged for t.en llltnutes in formalin or 

glutaraldehyde. 

'lbtal No. of cases 

VSD 

PDA 

AS'D 

Aorto-PulUDnary Window 

Total Anomalous 
Pulmonary Venious drainage 

Trans posi t.ion with VSD 

: 

. • 

• • 

; 

. • 

• • 

: 

.. • 

46 

25 

11 

6 

1 

1 

1 

1 

(Table Ia., Ib, Icl 
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Vea1;riNar §mtal d'lfec;t: All Patients bad urestrictive 

single VSD. Mean age is s.s .± 7 

:tatlent Dactus artereoRs: Mean age is btglaer (14 .j 10). 

All ba4 severe elevat.:Len of pulDDnarr asftlar resistance. 

Atrial· SSPtal· !lfeej;: All eases bad only secendam atrial 

sEiptal defect ld.tb normal mitral valve. 'Jibe meaD ave was 

still ld.gher · ( 25 ;:t 10) • 

The tatc.l number of arteries in· each field was eounted. 

'.l'be arteries were grouped acQ)~ng to the size measured. 

All tbe meaa1rements were macle ld.tb ealiberated eye piece 

miero-.ter. The diameter of the artery .. was measured f~ 

extemal elastl.e lamina across the short axis of the v•ss~1 

The arteries were groupecl into t:t.o cat.egqtries. '.l'b::Jse wi tb the 

tiameter al:Gve 100 microns aad those with di•eter below 

100 microns. 

Wall tbickDess was measured betweeB external and internal 

elas,tic lamina sEparately for vessels alaove 100 micron amd 

below· 100 micron •. The mean t:bidcDess in each gxoup was takeQ 

for •-lysis. P erc:entage of wall tb:ldkaess was calatlated as 

2x wall tbidcness x 100 • Pereattage of wall thickness 
E:x:1:.emal diameter • 

!feeD perc;:entage of -wall thickness for· each gxoup (for vessels 

abOve_ J,GO __ micron and below 100 m:f.CJ:Dn) was used for anatysis. 
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Previous workers (Reid, Sheila Howarth) have established 

the following normal values. 

In the distented vessels of S0-100 micron diameter trJE) 

percentag.e of wall thickness of eight percent is considered 

normal in children ~unger than four months of age and four 

percent is considered normal in older children. 

Because specimen were injected a correction factor of 

2.5 is applied, and increased museularity 1 s considered to 

be present if the percentage of wall thickness> was greater 

than 20 percent '.befoz-e first four months and greater than 10 

percent there after. 

The arterial density was eJ<pressed as alveolar arterial 

ratio. Alveoli were counted radially from the centre of each 

field. Alveolar arterial ratio varies with age; In the neonate 

it is 20: 1, at the age of two. years 12: 1, and 6:1 by age of 10. 

Based on the rorphometrlc criteria~ the biopsy was 

categorised into grade A, a or c (of Rabinovi tch). 

Each biopsy was also graded according to Heath and Edward 

System. The biopsy data of each group is given in table II 

·Results 

liel~rr&dyna~c Data Obtained at Cardiac Catheterlsation 

(Table I a, b, c) 

Pulmonary arterial systolic 

gz-eater than 90 percent of systemic pressure in 

Name 
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Table I A VSD 

No. & PA PAS PVR 
Age PAS - i PVR -AOS SVR 

% 
------~~-~--~--~~~~~~-~-~~-~~-~~~--~~~~~-~--~~-~~-~-~~----~----

1; 2 75 50 94 2.8:1 4.46 o. 28 

2;4 65 40 72 4.5:1 0.98 0.1 

3;3 82 so 100 1.9:1 4. 4 0.37 

4; 2 so 43 so 4"" 7:1 0.73 o.os 
5;18 105 58 95 2:1 6. 2 o.s 
6; 14 100 70 90 1.8:1 5.,3 0.37 

7; 4 72 55 92 4.6:1 1. 4 0.16 

9;4 110 69 96 1. 4:1 7.7 0.35 

9;5 85 55 100 1 .. 5: 1 4.46 0 .. 56 

10;:?h 97 65 100 1.3:1 5 -
11;14 98 70 85 1. 7:1 10 .. 1 0.47 

12; 20 105 70 95 2. 4:1 6 .. 2 o. 25 

13;7 90 60 100 2:1 702 0.79 

14;15 109 73 100 1:4 13.7 0.57 

15; 16 115 75 100 3. 5:1 6 .. 1 o .. 20 

16; 12 100 62 80 2.5:1 4.,5 0 .. 24 

17; 2 68 50 75 2 .. 4: ~ 1.9 0.2 

18; 19 120 67 100 2.5; 1 7.3 o. 26 

19;8 90 70 90 1.9:1 6.1 0.4 

20;8 74 48 85 2. 7:1 3.2 0.32 

21;7 65 48 60 3. 2:1 1.5 0.11 

22;12 68 42 77 2.4:1 2.52 0.,14 

23;11 81 67 90 1. 75l1 6.9 0.4 

24; 15 ts 75 100 t.a: 1 1. 2 0.61 

25; 20 65 42 55 1. 4:1 7.3 .... 

':> 
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No .. & 
Age 

27-13 

28-3) 

29-17 

30-14 

31 ... 19 

32-27 

33-22 

34-5 

35-18 

36-12 

37-15 

38-22 

PA 
s 

125 

110 

118 

95 

125 

85 

110: 

90 

100 

85 

145 

130 

'~41t"i:n""~r#t","vi ~rvsr». 

PA -AO 
s 

82 100 

75 

941)"\ 100 

65 73 

93 100 

57 78 

82 93 

65 100 

70 83 

65 90 

105 100 

90 92 

"'\t\~ ,_i \A 

TABLE I - B - PDA 

OP/ 
OS 

1.8:1 

3.9::1 

2.8:1 

2. 6: 1 

1.1: 1 

5. 2: 1 

1.9: 1 

1. 4:1 

2.1:1 

3:1 

3:1 

1.1: 1 

PVR 

12 

4. 2 

9.1 

4.9 

15 .. 3 

2 .. 5 

11.2 

7.7 

6.5 

3.8 

7.05 

30.3 

PVR -SVR 

0.38 

0.24 

o.31 

0.31 

0.95 

0.11 

0,.9 

o.89 

o.51 

0.25 

o. 23 

1.0 
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TABLE I - C - ASD 

No.& PA PS PA OP/ -
Age s M AO QS s 

41•29 70 46 3. 2:1 

42.23 96 54 83 1.1: 1 

43-14 80 57 72 1.5:1 

44-39 92 56 65 2.1:1 

45-23 80 66 57 1. 4:1 

46 72 48 65 1.9:1 

SREE CHITR.ATH~l.JN)l.L IN~!I'fUTE FOR MEDICAL SCIENCES AND 
TECHNOlOGY, TRili!AN[)RUM 695011 

PVR PVR 
SVR 

35 -
11.9 

8.9 0.42 

10.6 

12.7 

10.1 
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19 of 25 patients (76% of cases>. Mean CII/O.S was 2.41; 1. 4. 

PV.R vas elevated in all patieDts <s. 7 ~3. 5) PVB/SVB. ,as 

G.31.t .18. 

srstolic was equ.al to systelld.:e, pressure. X.n three cases it 

wes above •• ReaD· rR/OS was 2.45 .;.t 1~26 Pv.R was elevated 

.1a all cases (9.77 .:1: 7.86) PVR/~ was o.46 .:1: 1.31. 

!J!: All eases haci seQ)aawn AaD enl!'. P A systolic pressure 

was above se pereeat of S,YsteRd.c mesnre in all cases. Mean 

Gl/-ef-was---t-.-7-~-o. 43. PVR was bigb ,in all cases ( 9. 62 .:1: 3. 28) • 

. SQ:uet:aral J)ata .. O»ta. itu!il at biBDq 
••• - 6 ~~ 

!•t&lftlE §atAl J!!ftst.J Ia six of 25 cases Heath Edward 

grade was XIX or greater inticattag obsU'Uct:ioa of arterial 

ltuaeD. Seve eases •.re la Grade c indieatl.ng decreased arterial 

4ens1 ty. The mean percentage of wall tl'd.eklless of vessels 

allo:ve 100 mieron was at least thriee DOtmal mean. (35 .:1: 14. 4) • 

'fhe puceatage of •11 tbickness of vessels below 100 m:Lcroas 

was above twice •.J:lltl mean ( 26~ 6 ;t 10. 5) • Mean arterial density 

was 9.1 .t ,_5, oaly CJof tbe 25 cases were in Gm1lp c. 'l'bis 

uy be du.e t:o t:eebaical reasons. Biopsies done in early years 

were not very ideal for studying alveolar arterial rat.:t.o. 

I~ six of the eleven cases (55%) 

Jilllil:ullir+!a' ·Echard. Grade was IJ:I or greater (3 cases were Grade IV). 
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case 

.. - QIIJ-

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

14 
15 
16 
17 
18 
19 
20 
21 
22 
2.3 
24, 
25 

STRUCIDBAL FEATURES 

T§bl:e II A £V~ 
.Morphc>-Heath Alveolar 

Edward arterial metric 
Grade 

Grade ratio A, B., C., 

-- - ... - .. - .. - .... -- .., ...... -
II 8:1 B 
I 5:1 B 
II 10:1 B 
II 8:1 B 
I 6:1 B 
I 6:1 B 
III 13:1 c 
III 10:1 c 
III 18:1 c 
I 8:1 B 
IV 2Ch 1 c 
:I 4:1 B 
I 6:1 B 
II 8:1 B 
I 7:.a B 
III 20:1 c 
:I 8:1 B 
I 6:1 B 
I 6:1 B 
I 7:1 B 
:I 8:1 B 
I: 6:1 B 
:III 20:1 c 
I 8:1 B 

§:1 B 

INSTITUTE FOR MEDICAL SCIENCES AND 
DRUM 695011 

%of Me-
% of medial 
thickness 

dial thi- arteries 
ckness 
arteries Below 1001\ 

above 100f.L 
llilli$., ........ .... - ~ - Cllll>-

50 --
18 :.t 3 18 .± 3 
23 .± 9 40 
23 .± 5 17 ± 5 
28 + 4 18 .± 4 -24 .± 4 18 .± 4 
49 .± 2 24 .± 2 
38 .± 3 22 .± 3 
23 + 4 25 -28 .± 9 33 .± 8 
29 .± 4 41 .± 18 
19 .± 6 14 .± 0 
18 ;t 5 23 .± 7 
19.,5 33 
17 .± 9 25 
28 .± 5 --
26 j; 5 24 .± 2 
21 .± 3 21 :.t 3 
18 .t 6 29 j; 6 
17 .± 8 21 
28.±20 50 
17 .:t 6 30 

9 .± 6 19 
23 .± 5 17 
31 .± 4 18 
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I 
I 
I 
i 
I 
i 

L 

Case 
Heath Alve::>lar 
Edward arterial 
Grade ratio 

-- .. <11119 --- .... ----= 
26 III 18:1 

27 I 8:1 

28 IV 18:1 

29 I 8:1 

30 IV 20:1 

31 I 10:1 

32 II --
33 I 8:1 

3.4 I 8:1 

35 III 17:1 

36 IV 16:1 

TABLE II B PDA 

Morphome- %of t4edial 
tric Grade chickness 
A, B.Cg arteries 

abbve 100 lot· a:=- ...... -- .. - ....... .., 

B 21 

B 15 .t 4 

c 13 .± 3 

B 28 

c 25 .± 9 

B 38 + 5 -
B 21 .t 5 

B 27 .t 3 

27 .t 3 

c 28.;t 2 

c 41 .± 12 

Name 

%of medial 
thickness 
arteries 
Below 100 ft 

25 

--
23 + 4 -
25 .± 10 

40 .± 0 

40 

25 .± 0 

26 ± o. 

26 .;t 0 

')B ± 1 

40 .t 1 
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I 

Case 

-- --
38 

39 

40 

41 

42 

43 

Heath 
Edward 
Grade 

----
II 

III 

IV 

III 

II 

0 

ASD Table II C 

Alveilar 
arterial 

Moiphometric % of ~1edial 
Grade A., B., c. thickness 

ratio arteries 
above 100 tt~ -- - .... .. -- ... '*" - ... ... CiS> - "" ... ... - - --

7:1 B 26 j; 8 

16:1 c 47 j; 65 

10:1 c 21 j; 8 

10:1 c 25 j; 18 

10:1 B 21 j; 7 

6:1 A 14 j; 5 
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%of medial 
thickness 
arteries 
Below 100 ~" - ... - -- ... 

60 

45 

42 .± 14 

--
19 .± 7 

4 .t 1 

of 
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All the Grade III cases fall in to group c. 

Mean percentage of arted.al thickness of arteries above 

100 microns and below 100 micn)n are 24.6 ;t 9, and 30 .± 30 

respectively. Q)rrparisions of ~11 thickness ratio of arteries 

in Grade III and aJ:x:;ve with lesser grade .did Qot reveal any 

significant difference (P.~.33). 

At:rial Septal Defect: Three of six cases were in Grade III. 

Q:.rrelat.io!!,. be!f.!!D stxuctu.ral' and Functional Parameter§: 

W1 th increasingly severe Heath Edwards changes pulR'Omary 

blood flow was less, the left to right shunt decreasing. 

(r • -.sa, P a 001). The resistance ratio increased directly 

w1 th Heath Edward grade (r = • 7'JJ. NO significant correlation 

was found between ( 1) Mean pulmnary artery pressw:e and 'well 

thickness ( r value .o 2). 

(2) Pulmnary vascular resistance and wall thickness (r value .16) 

(3) Alvelar arterial arterial ratio and pulmonary vas01lar 

res1 stance (r = o. 22) 

(4) rR/OS and wall thickness ratio did not show linear oorre-

lation (r = .19). 

Alveolar arterial ratio is higher (decrease in arterial density) 

in severe Heath Edward grades. 

14 of 15 cases (9~.4) wi tb Heath Edward Grade III or oore 

had alve:::>lar arterial ratio greater than 12:1. 
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17 of 25 cases w1 tb Grade X and IX (68") had alveolar 

arted.al ratio less than 10:1. 

S~ctual changes and vaseular reaotl. vi.~ 

XD sixteen eases pulmonary vasc::ular reactivity was 

assessed during baeBDclyDalld.c st.ttdy e:f. t.ber witb o~ge o:: 

'!bla2110line Dr standard technique. Six cases showed fall in 

PA mean pressare and PW.. There was no difference in 

bis~logical grading between the two g~ups. 

COJ:reii~t.fon l;)e'fiweeD post operative Ha__,c!J!amlcs: 

Post operati.ve baenodynamie data were availacle in ten 

cases. All eases showed fall in pulmonary artery mean 

pressure. Only in six cases there was sigaificaat fall in 

p\llmnary vaseuiat resistance (mi,niDDD of 10" and maxlBDm of 

60"). All six cases were Grade X er IX. Xn t"WO eases 

there vas mre thaa seventy .percent increase ia PVR. and botb 

eases were -.tn grade XII as also two eases wb:l.elia did aot sbow 

any change in Pft. 

Of the 10 · VSD cases which ttied autopsy data were 

~;t'\Paila1Jle in four cases. In three cases autopsy grading 

and btopsy grading was same. Xn the fourth ease autopsy 

gra~ng,was IV and biopsy showed grade III changes. 
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because of failure to <»me off by pass or in the immediate 

post pperatl.ve period. Conparision between the groups showed 

that tbere was no significant difference between tbe 

haemGdynamie para meters (PVR, ~/Os, PVJVSVR). Of the 
" 

eliaical parameters a.ge was the only significant factor. Mean 

age of patients who saceumbed was 5.8.:1; s. 5, where as meaa age 

ef alive cases was 12• ~5.3 (p.0.003). 

Amag tbe stncbl.ral criteria abSGlute wall tbickmess 

belew 109 mf.cn:>ns was higher in cases who tied. wall tt'lick-
-

ness in expired cases was 31.3.:1;11.1 wall thickness in alive 

cases 9.3_t3.5 <P.o.ooool.). Otber parameters were conparable 

in bo tb gmu:p s. 

Diseussion: 

Arterial c~nges in tbe pulBODary vascular bed are less 

severe. in those with oaly an increase 111 pulmnary blood flow 

or smal-l raise in pulmnary artery pressare thaD in those witb 

higher presSlre or bigber increase ia pulmonary resistal'lce. 

Pulmnary v.ascalar obstructive disease is imdicated by 

pulmonary artery hyperteasion in presence of only a -11<.4r 

DO increase in pulmonary blood flow. · 'l'bree eotmlDD slnmt 

lesions studied here show~d pulnenary vasOJlar disease occurs 

at younger age gmup in vsn, and at older age in ASD. 

:ra all group of patients irrespective of age there was 

precocious rmscu.larisation of peripheral pulmonary arterial 
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bed and increase in wall thickness of nuseular arteries 

(Grade B) were found. Density of arteries were not uniformf.ly 

decreased as reported in other studies. Recently Howarth et al 

reported little change in arterial dens! ty after six months 

of age caution!Dg that dasi ty measurerRents may be affected by 

the part of the acinus saRpled. the plane of sectioning or the 

nwaber of fields counted. In t.bose wi..tb most ·severe Heath 

Edward eban(Jes plllmonary flow .ns lower and resistance was 

bigher. There was a sigrdficant inverse e»rrelatl.on betwee 

severety of Heath Edward changes and arterial dens! ty. 

With a defect of give size in&. vidual predisposi t.ion 

rather than age probably governs the rate of <ievelopment and 

sever! ty of structural changes (GROVER). 

Medial htpertxopby is an early strnctnra~ change of 

pulmonary arteries uposed to increased pulmnary blooCI flow an~ 

pres~e has becm .~resent.p all eases. (Rabinowitcb). In 

o~r study we could not confirm tbinning of media as the Heatb 

Edward grade worsens - possibly due to small number. 

Our study bas also shown. tbe Heath Edward grade. III 

or mre. or the alveolar arterial ratio of more tbaa 20: 1 are. 

good predictors of mon reversiJ::d.li ty of pulDOnary vascular 

tisease. :In fact significant aumber of them wJ.ll ~tinue to 

bave progressive pulmonary vascular disease. 

'l'bis study bas alae shewn that in patients wi. tb ventri­
euar septal defect associated with severe pulmonary 
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h:yperten sion, the haem:::>dynamic data do not predict the out 

come of surgical closure. Where as structural changes may 

throw light wt this needs further investigation. I 

I 
pUlp)nary arterial hyPertension is produced in dogs by creating j 

anast:amosis between a systemic artery and the pulmnary artery. 

there is ao relation between either the pulmonary blood flow 

or the pulmonary artery pressure generated and the presence of 

pulmonary vascular leisons including medial hypertrophy and 

intimal proliferation (Geer JC).. Clinical studies have also 

shown an inconstant relation between pre operative and post 

operative pulmonary artery ~pressure or resistance {Rabino 

witch). 

Even trough recent studies have suggested that ventricular 

se,ptal defects operated by the age of two years, pulmonary 

artery pressure and pulmonary vascular resistance return to 

normal, there is higher operative mortal! ty in younger age 

group in our series.. Rabinovi tch et al have shown that those 

operated below nine m:>nths of age always have shown complete 

normalisation of pulmonary haen:odynam:lcs the same does not 

hold good after nine months of age. 

Conclusipn: 

The morbid! ty of oper lung biopsy is low, lingular segmEOt 

is fairly reflective of changes in the whole pulmnary 
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vasculature .. and in patients with high pulmonary artery 

pressure and pulmonary vascular resistance Heath Edward changea 

of no more than grade II and at least an alveolar arterial 

ratio of less than 10: 1 were predictive of drop in pulmonary 

artery pressure post opere.t.ively. The long term changes in 

pulHDnary artery pressure at rest or with exercise are not 

kno~. 

. .... 
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