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Summary

Morphology of the common pulmonary venous chamber and its spatial relationship to the left
atrium were investigated in 19 patients with total anomalous pulmonary venous connection using two-
dimensional echocardiography. The subjects were 12 males and seven females, ranging in age from
newborn to 11 months with a median age of 34 days. Nine of the 19 patients were less than one month;
15 of 19 were less than two months. Ten patients had the supracardiac type (type I); three, the cardiac
type (type II); and six, the infracardiac type (type III).

To image the common pulmonary venous chamber the suprasternal short-axis coronal plane was
used. The chamber was recorded simultaneously with the right pulmonary artery. A more anterior
anglulation for this view facilitated imaging the left atrium. The outlines of both the chamber and
left atrium were traced. We calculated (1) the ratio of the width to the height of the chamber (W/H),
(2) the angle made by the direction of the long-axis of the chamber and a horizontal line (Axis), (3)
the quotient of the distance from the center of chamber to the bottom of the left atrium divided by the
longitudinal dimension of the left atrium (B/A) and (4) the product of the width and height of the
chamber (W xH).

The W/H was 1.94+0.29 (type I); 1.21+0.27 (type II); and 0.63+0.15 (type III). There were
statistically significant differences (p<0.01) among all types. The width was greater than the height in
types I and II, but the height was greater than the width in type III.

Axes were —19.0+£5.7 degrees (type I); —5.1+5.0 (type II); and 91.7+9.3 (type III). There
were statistically significant differences between all of the types (p<0.01). The long-axis was horizontal
in types I and II, and vertical in type III.

The B/A was 0.74+0.13 (type I); 0.57+0.10 (type II); and —0.04+0.30 (type III). There was
a significant difference between type III and all other types (p<0.01). The common pulmonary ve-
nous chamber was located slightly superiorly to the left atrium in types I and II, but it was located in-
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feriorly to the left atrium. In the six patients with type III, both lower pulmonary veins were located
more inferiorly than the lower border of the left atrium.

WxH was 94.9+57.1 (type I); 170.74+12.9 (type II); and 66.7+17.4 (type III). It was signifi-
cantly larger in type II than in any other type. There was a close positive correlation (r=0.78) between
W xH and age at the time of examination.

The common pulmonary venous chamber differed in size, location and morphology according to
type. The sites of pulmonary venous drainage seemed to influence these differences. The technique
described here facilitates evaluating the size and morphology of the chamber and the spatial rela-
tionship between the chamber and the left atrium, in addition to accurate diagnosis and identification
the sites of pulmonary venous drainage. Without cardiac catheterization, this technique is essential

prior to corrective surgery for total anomalous pulmonary venous connection.
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Fig. 1. Typical two-dimensional echocardiograms of the right pulmonary artery, com-
mon pulmonary venous chamber and vertical vein of type I (left upper panel) and the left
atrium (left lower panel), and the outlines of the left atrium and common pulmonary venous

chamber (right panel).

Concerning the common pulmonary venous chamber, the hashed square in the right lower panel is

measured as its area.

RPA=right pulmonary artery; CPVC=common pulmonary venous chamber; vv=vertical vein;
PA=pulmonary artery; LA=left atrium; H=height; W=width.
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Fig. 2. Typical two-dimensional echocardiogram of the common pulmonary venous

chamber, type II and its schema.

Hashed square is measured as an area of a common pulmonary venous chamber. Arrows indicate

the pulmonary venous blood flow.

CPVC=common pulmonary venous chamber; CS=coronary sinus.

Fig. 3. Typical two-dimensional echocardiogram of the pulmonary vein, common pul-
monary venous chamber and descending vein of type III, with its outline sketch.
As the common pulmonary venous chamber, hashed square is measured. Arrows indicate four

pulmonary veins.

CPVC=common pulmonary venous chamber; DV =descending vein; PV =pulmonary vein.
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Fig. 4. Direction of the long axis of the common pulmonary venous chamber in the frontal

plane.

Each direction is represented in a way similar to expressing the electrical axis in the electrocardio-
gram. Triangles indicate the direction in each patient, arrows indicate the mean direction of each
type and numbers indicate the angles. Mean values and standard deviations are —19.0+5.7 degrees
in type I, —5.0+5.0 in type II and +91.749.3 in type III. The long axis is nearly horizontal in

types I and II, and vertical in type III.

I, II, III=type I, type II and type III, respectively.
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Fig. 5. The quotient of the distance from the
center of the common pulmonary venous cham-
ber to the bottom of the left atrium (B) divided
by the longitudinal dimension of the left atrium
(A), expresses the relative location the of com-
mon pulmonary venous chamber to the left
atrium.

The common pulmonary venous chamber is situated
higher than the left atrium in type I, is just posterior
to the left atrium in type II, and is lower than the
left atrium in type III.

I, II, I1I=type I, type II and type III, respectively.

N.S.=not significant
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Fig. 6. A parasternal sagittal plane of the two-
dimensional echocardiogram of the left atrium,
common pulmonary venous chamber, and de-
scending vein in a patient with type III.

Anastomosis between the left atrium and the com-
mon pulmonary venous chamber at corrective sur-
gery is difficult because the left atrium is in contact
with the common pulmonary venous chamber at only
a small area (arrows).

LA =left atrium; cpvc=common pulmonary venous
chamber; DV =descending vein.
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Fig. 7. The quotient of the width divided by
the common pulmonary venous chamber in
three types.

Horizontal bar indicates a mean value. Mean values
and standard deviations are 1.94+0.29 in type I,
1.204-0.27 in type II and 0.63+0.15 in type III. The
width is greater than the height in types I and II,
but the height is greater in type III.

W =width; H=height.
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Fig. 8. The product of the width and height of
the common pulmonary venous chamber in
three types.

Horizontal bar indicates a mean value. Mean values
and standard deviations are 94.9+57.1 mm? in type I,
170.7+12.9 mm? in type II and 66.7+17.4 mm? in
type I1I. The product of type II is larger in size than
type I and III.

W =width; H=height.
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Fig. 9. Correlation between the product of width and height of the common pulmonary

venous chamber and age at examination.

The regression equation is y=0.40x+71.0 and the correlation coefficient is 0.78. Closed triangle is
type I, open square is type II and closed circle is type III. The size of the common pulmonary venous
chamber is larger in patients examined at older ages and in patients with type II.

OFREX, BRT2HIROFAICLVHESLD
LbortBEbhs.

3. HBEMBREBLEERELEOMERR
IBcREENE EFIMBL, IIBTRERE
DFSBFIMEBT D LRERTRE, Eb5
LEREOHIZE TOER YV IKEL, BIEFH
BrICERE L ORICIA 2R T 25, BEHI¥EN
REEZENLOLEbh. Zhicx LT, I
B dsEfFREO T ZIEEEEO THic—
L, ELBAHREOKES LLERLERIA
bhnwz LR ERT. EREADT OMfiEE kT
I BoLFT, EEOTHLIOTHIHSZ
Lisrani-. Kawashima & &0 2 08
WEKRLTEY, 3FH2HTRELADT OfiFk
RABEETHE Y EMBICHY, Y 1T
ETHEHRPEEL VIEMBEICH o7z BELT
W3, Zokyic HIBCRERE L ILEMREFIRE
LOEBWERY KNP hvnicd, FHBCRER
PET 5.

4. HERHBIRBOKXE S
BRSO KR & & # £ X Y BRI L
TBEZEELAOARVWED TH BN, IR
TR TIMB L B L THARICKEVWT LARE
iz, zhix HEICHEREMORELZES 2
LR, LicdoT LR b £nicnic,
EHBIRERREE T b0 LBbh3. Zhic
stLT, T8I IR C iR ok 2 A6+
BZEPLENIDHIC, FEREYIC/NE i L EERIREE
PRI Lo LBbhic. RERO B & L@
BRIED K& &0 H#E T, FERED BT,
I c TR IITE & ik U < sh@iskiRE
DREVEINREH, LHBEHFREOKE S DE
W DEWIC LB LD TRV L RRER
. ERRECHBE» L, BREBEHOKENS
DIGBEMEFIRE S K E WERRE W, FFRE
DR D B 13 FBFRARIE ORRFRZEILICEI LT
BERTERRWA, LBEMEIRIES B OBV
DIEEREL BRI, LBEMEHIRIEOK & WEE
Blix 272 FiERAR OBz b 07 <, BREREEIR b

574



BWeHCRREN 2 0NEBNBEAICH 2 LIE
RIzorgLGLBEbhs.
#® Eol

WL 2 —REz HvT, BiigikEREs
2R 5 EBAFRIRIE O R & AT L 1.
LB BRI GEET, 2oR
RREENY OKEE LY, EENHLESICA
FBIRICEATICIFEST 5. ARE—Mic K& <R
WA, EBELOEMREERIKEL, EELOYSE
BHBHAS THS.

5B 0 B FRARIE DT IZIEEH T ISE VR
PERET, RETIZEKEMLE LY, EREOTS
BHICEETS. FHEI3BopT —BKREL,
ERLOEMEE LS WD, Wi, i
BRI E.
TOBOLEMEERIE S - IR LB HER
DHEELRL, RUMIEEMNE 5. EEORT
Fizh>T, ERE L GILEIZIRE O Lo
L 2w, EAOTHBIREEETHII LT
Hiedhy, LEHFRIEOAE L/ NSV, £
E Loy RERz L2BE .

WiE.L = = — R RIRER R BT 5
HLEFHIRIEOTBHRTRIC L Y, &S, »oF
RAlREETHS.

L3 #

WiEL T 2 —REE VT, RIFFIRERER
2B 1) 5 LEAHEFIRIE O & £ L D ZERIAYAL
BERERI L. 513 19 #ilokmhisiRiEd
BET, B2, KTHITH -7 AR ELE
(T %) A5 10 41, £5080 (11 &) 23 3 4], F.OE
(IIT &) 236 fl T, REMRERIIEROA,S 11
»H, PREZMBTHok. 194 IfFx 1
A AURT, 156032 » AN TH - 7.

a8 EAs & BRI EATRITE ©, 2 -oARMB)
JR 23 RIRE 1< BEER T & 5 WiiE & F v T @R
R L. FBmEE i cBBLTERE:
EE L, LEMRIREDS @ BER LRk (W)

WBIIOEREE 2B T 3 HmAIRE

H), @ R#l»/kFEht L 2T AE (axis), @ BD
fb S ERED T E TOHEMY £FE ORE TH
EL7fE (B/A), @ BOME L#HEL 0FF (WX
H) 2L .

W/H 3 I8¢ 1.94+0.29, ITHI©ix 1.21+
0.27, III & 0.63+0.15 ©, Yo=>0Hn
Fic LRI AER R (p<00]) Z1REHoh
- T8, IR cEEsRvorst LT, IITR
TRMEPE, -T2
Axis 13 I ®iciz —19.0+£5.7 B, II BiGi
—51+50p, IMI&RIx +91.7293FET, ¥o
R LA EE (p<00l) #8wiz. I8, II
B¢ i3 LB AR ARIE o Rl 5 173 K AL & B 0
extLT, INBCREEMEZR- 7.

B/A & &<z 0.74+0.13, II1 &< 0.57+
0.10, TIT @z —0.04+0.30 Dz R L. 111
BLfho 2B L O I AEDOEE Bz (p<
0.01). I# - II&IIcH T 5 LEMHIRERIEE X
D EFicfBYanieLT, HIBTIERE
IV L THIME LT W, TR 6 444 T,
EREOTHBERIEETHI Y b TFTRABLTWY
Iz,

WxH 3 I#cix 94.9+57.1, 11 # 3 170.7
+129, III ®cix 66.7+174 <, IIB L ho 1
B.IIREoMicEEZEE2RD . WXH Lk
ER RS L Oflicix, REFe (r=0.78) AR
wohic, T ETEMEY b EBIHEIREAK
EWEAMIH Y, FiZ OBITRERERIE
BRBFELEREL RBERICH - T2,

BRI ERIC X Y K& s, LB, B
BRR-TBY, FHitelRkOBIERALH Z DFEWIT
EErEx5LEBbhi.

AR TR FEEAvhE, RIRERER
W OB RLBRMEBAL ORIE T Tl <, FhiEtiEk
IRIE DR L WERBRIRRET e, £ & DAIBRFR O
REVAETDH Y, DEI 7 —FARERLTF
WE+ 258K, FEIFEFCERARFELED
iz,

— 575 —



FEE L+, EMA, 3

1

2)

3)

4)

5)

X @
Gathman GE, Vadas AS: Total anomalous pul-
monary venous connection. Clinical and physio-
logic observatons of 75 pediatric patients. Circu-
lation 42: 143, 1970
Tynan M, Behrendt D, Urquhart W, Graham
GR: Portal vein catheterization and selective
angiography in diagnosis of total anomalous
pulmonary venous connexion. Br Heart J 36:
1155, 1974
Lam J, Naeff SJ, Lubbers W], Nijveld A: 2D
echocardiographic diagnosis of total anomalous
pulmonary venous connection of the infradiaph-
ragmatic type. Eur Heart J 5: 842, 1984
Stark J, Smallhorn JF, Huhta J, de Leval M,
Macartney FJ, Rees PG, Taylor JFN: Surgery
for congenital heart defect diagnosed with cross-
sectional echocardiography. Circulation 68 (Suppl
II): I1-129, 1983
Sahn DJ, Allen HD, Lange LW, Goldberg SJ:
Cross-sectional echocardiographic diagnosis of
the sites of total anomalous pulmonary venous
drainage. Circulation 60: 13-17, 1979

6)

7)

8

=

9

~

10)

— 576 —

Smallhorn JF, Sutherland GR, Tommasini G,
Hunter S, Anderson RH, Macartney FJ: Assess-
ment of total anomalous pulmonary venous con-
nection by two-dimensional echocardiography. Br
Heart J 46: 613, 1981

Snider AR, Silverman NH, Turley K, Ebert PA:
Evaluation of infradiaphragmatic total anomlous
pulmonary venous connection with two-dimen-
sional echocardiography. Circulation 66: 1129,
1982

Huhta J, Gutgesell HP, Nihill MR: Cross-sec-
tional echocardiographic diagnosis of total anoma-
lous pulmonary venous connection. Br Heart J
53: 525, 1985

Mebhrizi A, Dekker A, Ottesen OE: Angoicardio-
graphic feature of total anomalous venous return
into coronary sinus simulating tricuspid atresia
or stenosis. J Pediatr 65: 615, 1964

Kawashima Y, Matsuda H, Nakano S, Miyamoto
K, Fujino M, Kozuka T, Manabe H: Tree-shaped
pulmonary veins in infracardiac total anomalous
pulmonary venous drainage. Ann Thorac Surg
23: 436, 1977



