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Right Herat Catheterization as Study of Congenital Heart Diseases

Kyu Tae Kim, M.D., Jong Tae Lee, M.D., Jong Wook Chae, M.D.,
Kwang Soo Lee, M.D., Song Myung Kim, M.D., Jin Chul Hur, M.D., Sung Haing Lee, M.D.

Recent advances in the surgical treatment of congenital disorders of the heart have
necessitated an accurate preoperative diagnosis. Right heart catheterization has become
widely accepted as a research tool and diagnostic test to detect the heart diseases, espe
cially in the congenital heart anomalies.

Right heart catheterizations were ca.liied out in 50 cases of congenital heart diseases at
Department of Thoracic and Cardiovascular Surgery, Kyungpcook National University
Hospital, during the period of June, 1975 through September 1978. In age distribution, 27cases
were below 10 years of age, 18 cases between 11 and 20, and 5 cases above 20. male to
female ratio was 2.8:1. The distribution of congenital heart diseases was VSD (42%),
TOF (36%), PDA (10%), ASD (8%), and PS(4%). Of these, 44 cases (88%), were
compatible with the clinical impressions that were made preliminarily before cardiac
catheterization, and all the cases except 1 case of VSD was correlated well with the
postoperative diagnosis. The right heart catheterization is considered to be reliable and
accurate toll in the preoperative diagnosis of congenital heart diseases.

These procedures caused complications such as left side hemiplegia (Icase), occlusion of
the femoral artery (lcase), and transient ventricular tachycardia (Icase), and so the com-
plication rate of right heart catheterization was 6% (3 cases). None of patients who have

undergone right heart catheterization was died.

Q.
I. M g CIRERS 5194 2 URATH 4 g 20 3
oA sl 4+ Q=% § AFEAEL, 44T
o5 A5 g FEY WA S A I o] BE Hae Ay S o 4 gzé;q zi%_g_
dg 444 A FREG FUESF AA) NS gy 24 oluixislm b, a0
WA BRATHE AN T e B 7 o L Cdwo amag axane e 9ol
Aol Freae 34 A A A ARgd 2ed, FAL 4497

— 523 —



el
Mo
o
&
o
i
k)
ﬁg
)
K
e
o 2
2
—_
=)
=3
(4]
278
mz
—1.'!,
i)

)
w2 C:FI‘ w

18,
L
P
ol
ot o
i
o,

1) 3
19754 6438 1978 997bx] ARtz o
e REECERRRET ERGEE LT
ZHA EApEe] e, f4al i‘*ﬁ% "S‘“llle- HE %

AEAIAE LA eA L0 08 2103
¢ FUEAE AFHAR AR A4 509
WA U gaA ® SAEA 44 B
2) @ ¥
SAEAE AYT BAE DA 1~eddel o

A5kl HRs AL, A 2 g o
#la X-4 F% P-A 9 Lateralgted, cardiac series,
ARE, AFE, J289kE $E 445 249 o
AR Eg AEE sy e,

AAAN 2= A 6718 24 A
2} 73 % 30%4e] Phenobarbital 100mg. 7 7%
St Dzmerol 50

mg. TEHFAE HYr. & °F°] a5

o= APk ek Hae] WAl A mAAR
el F4nbd 2 A 22 sbsstd oy #HExo) =k
) %] o A o3kl 3)01/(4 = Ketamine 5mg/kg®&
Z8RAE AYHY D 2E 3 Ase A ECG

ebyt 4= ¢l cardiac
]’Ci: . t:’_ Al_}-o 117_ =
23 E for Mgt#ie] 12 cha-

pressure transducer® %
Azl otel Wt

zero reference=  3L7}2)

nnel3 SGM-29)

ek, o

23, 7%

midthoracic

levelz 814 c}. 4 ERFE) 22 S uE W=
317] sl A= Heparinm 5% X = v (20 /cc) & A %
HAA Y g H o2 flushing skg =, 49 7“4]%
T4 Aokl AuEAR Lo AT & 2 323 A
A FAtell A & 2A é“ﬁ R o2, =29 4
ol = Ak (i BERAR) - CUtdOWn%]-@] EXE AF
detd L A5 TE wE EXE §5Y 44 29471
o} & wedge positionef 4] ¥ pullch"—}vﬂ A oAy
W oote) WshE AL S F4 S4A04 S int-
Iow, tract®} outflow tract®] 23e) 4, -S4l ke 4] 2=
high, mid ¥ low?] 3Fe]A 283 4bvga =} 5}
A A A8 4 A15E FEoh B wn
£ W2 A2l dmol W AFslEe o) uh o ¥
B 3o Adale] EA5 Al o9t Sedi-
nger’s technique'® & o] 83} cl, # 83 P42
Slyke manometric techniquert AO oximeterZ o)
$3te] HARHS W ALITHEE 2Y5Y. me-

an pressured]

=

b

2. Van

57 X 3 respiratory cycle%col A7
%} 9] mean pressure-y 7| 3 2% planimetry = =f
AL sk A s e
A4 RD &g AT A 292 76% Ur-
28314 07 o] & injector 2 F4] sk 4
rapid film exchanger® o] -8z} o <gatedsiq o).
Expe] FHEE Ada o) 52 §
halen}t ¢l = Cournand Catheter®, -
ol = multi-side holeo] ¢l = NIH %2 Gensini cat-
heter& o] &3} k. 3 2ol 24 xx}4]¢] balloon
tipped triple lumen catheter & o]83le] 44 =
Ele e 4 dga arrhythmla
o] FUNEE asiy e
2e] 3 ehRet z2Ako R ﬂJE e

YA £ 2353 S EGS 7 Falgl o

stlo

ograffin-g

Ventricular

LA 3

dAyLH U SMER ™

214 o] 4] 52 [SHERA = @2
T AATAAE 29D PEAREs doldn
1A ~204 Sl A AAEARE, B2 42, 4)



]
o} ¥3he HTAE el 5] Bm (i 2), A4

Table 1. Analysis of Cases 2d, 294 43 6.7, AETH 10.8d, A4AF
AR 4.0, 2ol S FEEE 9.0 B
Lardiac mean Age Sex _ No. of e Tl Al HapA A4 o 24 Hemoglobin
Cath. Dx. (years) male female Cases 5 5 ito] W alE w
212} Hematocrit?] = x5 nod w)d W Foj4 11.4
VSD 11.2 17 4 21 gm%8} 34.4%°]31 2 AHA T A= 15.3gm %} 49.6
TOF 9.7 16 2 18 ggoltek. F X414 A=A TE 0.4~0.6940] 2
PDA 19.0 2 3 A HFA e 0.530) g5k AUV L 3~8Y Aol E
ASD 11.0 1 3 1 A 440l
PS 16.0 1 2 2) FUER 9H
S EARES A Aot oG o ASA =
Wb 37 oA 13802 yeiu]e 2.8 1ojgm vl xS S AWF Aol 53 EA o] sl AEF
A gy Mz AAFAALE, T2 45, ) Wt od, AATREE 28, 2¥n EE °4’1 4% 1
ZEY R o wBdm Jxl A A4 EAA o] H g}, A EAF A9 Angiocardiogram-3- 4] 3k
7t wotom AEFAasl AuFAALe] 22 Wl Ao 173 ey FEPH 450] 108 G- 7517‘3_%
=% vehdgleh oA 58 2D AEEY R} =G el 4 At 1
Q4Zdomd Qgas) Fal LEL TERI, g4 g9 FHAEAE B4 Pgk seE A4 =
R, AAEA, A4E 6w Ed, ArEgdd d 2% Angiocardiogram-2 A} s}4] =},
LEEel g e, AEapd AYA mRpe] AR cutdowns] €]
g YT A Fog ripo] B w]a Fhzl o] 474 ¢} 1. percutaneousye] gt el 3
Tol 327, ATl 18 o 1.8:1¢ ugd vy o FAEAE Y YT el AEHTHAA
oAy 3 TYYoIE A un J43AAE 5. percutancousy & AHE31g . AP E 2 B
Table 2. Data of Right Heart Catheterization ()
Pressure(mmHg) Oxvgen Content{Vol2
RA RV PA I".V SV C RA RV PA PW FA
VSD 4.6 44.5/0 41.9/21.2 10.2 10.1 10.3 12.3 12,6 14.9 14,1
TOF 6.7 107.9/0 20.8/8.5 6.3 11.8 11.6 11.9 12.0 16.1 14.4
PDA 6.0 30/0 46.5/20.0 7.2 13.1 13.0 13.6 14,9 16.5 16.5
ASD 7.0 28.9/0 31.4/12.7 9.4 12.5 15.6 15.3 15.3 — 16.8
PS 2.5 77.0/0 24.0/12.0 10.0 14.0 14.1 118 13.0 — 16.8
PA : Pulmonary Krtery PW Pulmon?x_'?:v\"edge FA : Femoral Artery 7
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Table 3. Data of right Heart Catheterization([)

R Shul’lt
Qp p Qp/Qs Pp/Ps Rp/Rs L7min/Mz2 A
VSD 10.7 2,2 2.5 0.13 0.09 6.6 154.3
TOF 3.4 1.8 0.5 0.11 0.09 3.6 105.6
PDA 8.5 0.8 1.8 0.16 0.04 3.9 83.8
ASD 7.0 1.3 2.1 0.19 0.04 3.8 117.1

Qp/Qs; The ratio between pulmonary and systemic blood flow.
Pp/Ps; The ratio besween mean pressure in pulmonary artery and that in a systemic artery.
RP/Rs; The ratio between pulmnary and systemic arterial resistance.

Qp(L/min/M2)
RP(mmHg/L/min/M2)
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Table 4. Correlation between Clinical Impression
and Cardiac Cacheterization Diagnosis

Cardiac Cath. Dx.

Clinical Impression

Diagnosis ggsgsf Same Dx. Diffsi‘fnt
W w e 0%
TOF 15 15 .

PDA 5 5 —

ASD 5 4 1(ASD+PS)
TGA 2 - 2(TOF)

pPS 1 1 _—

TGA; Transposition of the Great Arteries.
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Table 5. Correlation between Cardiac Catheterization Diagnosis and Postoperative Diagnosis

Cardiac cath. Dx.

Postoperative Dx.

Diagnosis No. of Cases Operated Cases Same Dx. Different Dx.
VSD 21 14 13 1(VSD+Injundibular stenosis}
TOF 18 10 10 —
PDA 5 5 —
ASD 4 3 -
PS 2 1 1 —

— 526 —



V. 1

19291 Werner ForssmannU9e] xpzje] -£4luley
ExE A stE 24 A A =xpge 19419 Cou-
rnand$} Range®ef o|a nsddo] ,

slglE
Age] Aot AtFrord Yol o] LA =5

R} =k
R ]

B3 2 444 TEE Aol w245
e

A, 20 A0 @58 A4 Jag £ A

I
QEAYE A4 AARe S0 AL
ALY WA el FAY A o
4295 9 gehmza 9ol o432 Uu
A -85 3] 4=, Sabistond] o]F}H,
Aeg 27 glom FFa Auke] Pade g4
Wi BE AR ALFo] Hrlm 1y 3,
Nadas®} Fylerd] 95ts, A2Zo0 74 A4, 4
AG 53 T s 44 A A A
vt ), FEA B Boh g A, B, e
goeol oA £l o R F Aeg Az 4
e EE spobshs Aol dad A, A

Al A A FgFrlade] & Aoz gt

=
o}-¢2 Cardioanigogram2 ¥ 83}
u}

T, A Datad EAstnEA A7l o
E4e Aok AFHGel YA s Tag v FE 2
A5k Aoz axtEl

L
%4, 99, 447

5, Lung infarction, Knotted cathe-

i
TR

2
EAT)

e

<y
D) —_
38
L
k
N
-
o
o
rio
I
s,
(4]
NN
o
bt
kt
ol
-
R
o
-
g
=i

£
Ir
P
—{o
o)
b
N
2N
zE
Y
&
)
e
-}
Py
N
2
cli
Ly
3t

Bagger 5ol
1%zt g ek, AxEY A5
U E oA st A Ea Al el
o E AR P E U R 6.0%% 0 oL BT
Cardio-Angiogram-$ (J}JAste] ]3P gk 7ol A3}
el
a2 AR ES] A5, A dddeh o E 3
T 2 acle R w8 sFe] s AHs F
a3l ARE AEAE A5 A4 Al JEAbE )
T AAG a5 u Al sUE E5 Fo
2A HAG Aol b Aoz gusivh. HAlE
o] A% 2| Balloon tipped tripple lumen catheter
% A8stmEd 4EA B2 PYE el 4l
Fasht AT ¥+ 9o B Age 979
A =k2 98] Indicator dilution technique, Foreign
gas technique® Intracardiac phonocardiography
9] 383 Fiber-optic cathetere] ¢l 4bo] &-& 3]

uh g A0 R 4o

o

2.8 1% w=}r} vk
AEAF o] 218 24
A EFH 3 58, 4

58 9.2+

1 3Lv
sreb. ke

15 ’
$EAAE 4 1% Aoy, 2ga
Z AR e SAEAGA T 4Hu A5
€4 AT AT ool Auvt ¥tn Ala
e SR FALBA 1.95Vol%e) o] F u9]
o]

o=, S 45 YoM s 107.9/0
(mmHg), =54t 20.8/8.5% Ao, E5H
o] A%l = =5 qtel 46.5/20(mmHg) % 3 A4
Tk Faduct A EYel4 1.3Vols FAd A
+ Bolvh AAUEAA LA e AN 4t
ol 1.3Volze] AbagheEate]ld 2gieh. 44544
£ 4 =Left-to-right shunt= 154.3% 24 Qp/Qs
7t 2.5, Rp/Rs¥ 0.098 oty AwEA4 g4

— 527 —



& Shunt: 117.1%, Qp/Qs® 2.1, Rp/Rs¥= 0.04%
Ve 3, @294 459 4 = Rt-to-Lt shuntz} 10.56
%ol a, QAp/Qs7} 0.5, Rp/Rsi= 0.098 Hatg ek 4l
2} gt AGEE Ax vy d4kxdde] A =Ata
Az g3kl Aot Ao e 12%F = odkd, A=
Axirre] &% Awkst By A4E W 1HEA T
3 2o FIEE gt $AEAY A HE T

upge] & 3424 6%F Aehgleh. 2 Y A

REFERENCES

1. Whale, R.E., Spach, M.S. and McIntosh, H.D.
: Cardiac catheterization. Am. Heart J., T71:
124-133, 1966.

2. Dexter, L., Haynes, F.W., Burwell, C.S., Ep-
pinger, E.C., Siebel, R.E., and Evans, J.M. :
Studies of congenital heart disease. I. Tcchniyiic
of vemous catheterization as a diagnostic proced-
ure. J. Clin. Invest., 36548, 1947.

3. Baldwin, E.F., Moore, L.V., and Noble, R.P.
« The demonstration of ventricular septal dcfect
by means of right heart catheterization. Ant.
Hear: J. 32 :132, 1946.

4. Braunwald, E., Moscovitz, H.L., Amram, S.
S., Lasser, R.P., Sapin, S.0., Himmelstein,
A., Ravitch, M.M., and Gordon, A.J.:The
hemod ynamics of the left side of the heait as
studied by simultancous left atrial, left ventricular
and aortic pressure. Pariiculer refcrence Lo left
mitral stenosis. Crrculation, 12 .69, 1955.

. Hellems, H.K., Haynes, F.W., Dexter, L. and

Kinney, T.D. : Pulmonary capillary pressure i

[$1]

animals estimated by venous and arteriel cathel-
erization., Am. J. Physiol. 155 198, 1943.

6. Nadas, A.S., and Fyler, D.C. : Cardiac catheter?
ation, in “Pediatic cardiology”, 3rd edit, W.B.
Saunders Company. 1972.

7. Fowler, N.O. : Principles of cardiac catheleriz-
ation, in “Cardiac diagnosis and treatmen!”, 2nd
edit, Harper & Row publishers, 1976.

&. Hurst, J. W. : Cardiac catheterization, in “Ilhe
Jeart”, Ath edit. Mc Graw-Iill book comipany.

9. Sabiton, D.C. and Spencer, F.C.:Special dia-

gnostic procedures,in cardiac surgery, in “Giblons

— 528 —

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

Surgery of the chest”. 3rd edit, W.B. Saunders
conpany, 1976.

Lucas, R.V., Jr., Adams, P., Jr.,
R.C., Moyne, N.C., Lillihed, C.W., and Varco,

R.L. : The natural history of isolated ventriicular

Anderson,

septal defect. A serial physiological study. Cire-
wlation. 24 11372, 1961.

AzE, gol i AEANG 4% ¥R 2D, A
4+ W 3a+8) A=), 16 161~166, 1973.
Seldinger, S.1. : Catheter Replacement of Needle
in percutancous arteriography, Acta Radiol. 39 :
368, 1953. (Ciied by Cope 19.).

Swan, H.J., Ganz, W., Forrester, J., Marcus,
H., Diamond, G., and Chonnett, D. : Catheteri-
zation of the heart tn man with use of a flow-
directed baliontipped catheter, N. Engl. J. Med.
283 : 447, 1970.

Forssmann, W. : Die Sondierung des Rechten
Lorzens, Kitn, Wekshr., 8 2085, 1929, (Cited by
Coxrnand 15.).

Courand, A., and Ranges, H.A. : Catheterization
of the vight auricle in man. Proc. Soc. Exp.
Biol. Med., 46 ; 462, 1941.

Clark, L.C., and Bargeron, L.M., Jr.: Deteci-
ion and direct recording of left-to-right shunts
with the hydrogen electrode catheter.
46 1797, 1959.

Backmann, C.H., and Dooley, B. : Complications

Surgery,

of left heart angiography, a study of 1,000 con-
secutive cases. Circulation, 41 : 825, 1970.
Bagger, M., et al. : On methods and complical-
tons in calheterization of heart and large vessels
with and without contrast injection. Am. Heart
J., 54 :767, 1957.

Skinner, ].F., and Burroughs, J.T.: Intracar-
diac Enotting of the catheter during right heart
cathelerization. Circulation, 23 : 81, 1961,

Cope, C. : Intravascular breakage of Seldinger
spring guide wires. JLAM.A., 180 : 1061, 1962.
Horger, E.L., Dotter, C.T., and Steinberg, E.

1 Flectrocardiographic clanges during angiocar-

diography. Am. Heart J., 41651, 1651.
2. Read, R.C. : Cause of death in cardioangiogra~
dhy. J. Thorac. Curdiovasce. Surg., 38:685,

1959.



