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Lung Scintigraphy in Children with Pulmonary Hypertension
—Comparison to Findings of Cath and Histology—

Hideki FUKUSHIMA

Department of Pediatrics,
Niigata University School of Medicine
(Director.: Prof. Kaoru SAKAD

We evaluated 37 patients with pulmonary hypertension (PH) with Te—99mMAA
lung scintigraphy (LS) and compared findings of LS with those of cardiac catheteri-
zation (cath) and lung histology. Findings of LS were graded to 4 groups according
to the degree of mottling of LS; MO: nomal, M1: slight, M2: moderate, M3: sev-
ere. The patient group was divided to two groups according to the cath findings; R:
reactive to oxygen and tolazoline, N:not reactive to them. Histological findings were
evaluated according to Heath-Edwards classification. Most patients with LS findings
of MO and M? belonged to R group. Their pulmonary arterial mean pressure and pul-
monary vascular resistance increased consistent with mottling of LS. 10 out of 12
patients with LS findings of M2 and M3 had H-E Hl changes histologically. Thus
pulmonary blood flow pattern in patients with PH was precisely evaluated by LS, and
its findings correlated well to cath and histological findings. These findings suggested
that LS can evaluate pulmonary wvascular bed non invasively, and LS can be one of

the useful diagnosis method of PH.
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Table 1 Subjects

Congenital Heart Disease ® 32 cases™
Primary Pulmonary Hypertension : 4 cases

Endocardial Fibroelastosis © 1 case

Total @ 37 cases

Average of pulmonary mean pressure :
79.5+29.0 mmHg
Average of PP/PS: 0.86+0.33
Average of pulmonary vascular resistance :
18.1+12.6 Usm?
Average of Rp/Rs : 0.77+0.71
%k ! 19 cases were post-operative case

Table 2 Methods

Lung Scintigraphy
99mTe MAA 3.7 MBq(0.1 mCi)/Kg i.v.
Collimeter : High resolutional
Scinticamera ! Ohio—Nuclear £410-S
Count : 300 k/view

Cardiac Catheterization

R group ! Responded to Tolazoline

N group : Not responded to Tolazoline

Table 3 Severity of Lung Scintigraphy
Mo : Normal
M, : Mild
Mg ! Moderate
Mj : Severe
Classification of the pattern of lung scintigraphy.

Lung scintigrams were interperted retrospectively
by consensus of two pediatric cardiologists.
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Table 4 Detail Patients Profile

PA mean pressure Response Histology(H-E)*®
Grade n
Rest Load" R¢ N¢ I I B W Vv v
Mo 5 20.8+ 3.2 *e 4 1 0 0 0 0 0
M; 9 49.9+23.2 40.1+18.4 4 0 1 1 0 0 0
M, 12 61.54+22.7 64.2+22.6 3 1 0 2 1 1 1
M;s 11 70.3+18.5 71.8+16.7 1 10 0 1 3 2 0 0
a : Heath-Edwards classification
b : Tolazoline 1mg/kg i.v. or 100 % O, flash
¢ : R : Responded to Tolazoline
d : N : Not responded to Tolazoline
e : Not done

Table 5 Correlation of Cardiac Catheterization
with Grading by Lung Scintigram

R N Total
Mas 4 19 23
Mo 9 5 14
Total 13 24 37
p<0.01 n=37

R ! Responded to Tolazoline
N : Not responded to Tolazoline
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M1

Fig. 2 Classification of the Pattern of Lung
Scintigraphy (M0, M1)

MO: The scintigram showed normal perfusion pattern. Diagnosis
of this case was post operative stage of VSD, his mean pulmo-
nary arterial pressure was l6mmHg.

M1: The scintigram showed mild mottled pattern. Diagnosis of this
case was CAVC, PH, his mean pulmonary arterial pressure
was 65 mmHg.

VSD: Ventricular septal defect, PH: Pulmonary hypertension, CAVC:
Common atrioventricular cannal.
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M3

Fig. 3 Classification of the Pattern of Lung
Scintigram (M2, M3)

M2: The scintigram showed moderate mottled pattern. Diagnosis
of this patient was post operative stage of ECD, PH, his mean
pulmonary arterial pressure was 62mmHg.

M3: The scintigram showed severe mottled pattern. Diagnosis of
this patient was VSD, PH, his mean pulmonary arterial pres-
sure was 91mmHg.

VSD: Ventricular septal defect, PH: Pulmonary hypertension, ECD:
Endcardial cushion defect.
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Fig. 4 Correlation of mean pulmonary ar-
terial pressure with staging by lung
seintigram.

Table 6 Corrlatoin of Histological Findings with

50_' ¥ n]
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* ;P<0.05
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Fig. 5 Correlation of pulmonary vascular
resistance with staging by lung scin-
tigram.

Table 7 Histological findings and Scintigraphic

Grading by Lung Scintigram findings
H-E3% H-E2% % Total Dx M-grade | H-E grade | Index®
Ma.3 10 2 12 1. | VSD MO I 0.44
Mo.1 1 2 3 2. | PDA PHpo M1 I 0.50
Total 11 4 15 3. | PDA PHpo M1 m 13.29
. n=15 4. | ASD PH M2 it 9.89
*Histological findings showed above Hearth— 5. | TGA I po M2 v 23.72
**];Idizzliisgiizi?dgnfiings showed under Hearth- 6. | VSD PH Mz v 696
Edwards grade 2 7. |FFH Mz Vi 10.65
8. | ASD PH M3 il 24.51
10f1%%, Heath-Edwards 548 3 EELL LT b - - i %t 9. | VSD PH M3 m | 17.42
L, Mo+ M, B3 #ITi¥, Heath-Edwards 438 3 L 10. | PPH M3 N 25.09
Eid#Es 1 BT, M bh EORERIIC Heath-Edwards 3 11. | VSD PDA PH | M3 I 0.49
EL EOERAICEMEREOB A FINSE B DB R 12. | ASD PH M3 L 9.04
(Table 6). 13. | VSD PH M3 lif 2.43
R IAE R B O IR s £ 1872 1461 D Il AL D i 1> 14. | ASD PH M3 . 16.85
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Fig. 6 Lung biopsy specimen obtained from patient of VSD. His

lung scintigram grade was MO (presented in Fig. 1).
Edwards classification was grade 1.
hyertrophy was seen in this specimen.

Heath-
So only mild medial

BREBFINERA B LN,
xylin-Eosin ¥fa% Fig. 7 WER L. FEOEE
iz, MEOMBEMIEERRED bh, Heath-Edwards
SET2ECHYTILOLHE IR, REFAOIFE

Lung biopsy specimen obtained from
patient of PDApo. His lung scin-
tigram grade was M1l. And his
mean pulmonary arterial pressure
was 22mmHg. Heath-Edwards clas-
sification was grade II.  Cellular
intimal prliferation was seen in this
specimen.

B, 0.50 TH -7,
WGy v+ 757« —8, M CHEShi,

fifid: ## ik Hemato-

Lung biopsy specimen obtained from
patient of ASD PH. His lung scin-

tigram grade was M2. And his mean
pulmonary arterial pressure was 51
mmHg. Heath-Edwards classifica-
tion was grade III.  So medial hy-
pertrophy and intimal fibrosis was
seen in this specimen.
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Fig. 9 Lung biopsy specimen obtained from patient of VSD, PH.
His lung scintigram grade was M3 (presented in Fig. 2).

Heath-Edwards classification was grade III.

So medial hy-

pertrophy and intimal fibrosis was seen in this specimen.
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