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Treatment of Refractory Hypoxemia
Due to Right-to-Left Interatrial Shunt
Complicating Right Ventricular Infarc-
tion : Successful Short-Term Percuta-
neous Catheter Closure of the Patent
Foramen Ovale

Ryohei MATSUO*
Takashi NAKAMURA
Hiroyuki MATSUI
Norihiro ONO

Refractory hypoxemia as a complication of right ventricular infarction is rare. A 74-year-old man de-
veloped persistent hypoxemia due to right-to-left interatrial shunting through a patent foramen ovale dur-
ing the acute phase of right ventricular infarction. Short-term percutaneous transvenous closure of the
patent foramen ovale with a large balloon occlusion catheter was life-saving.
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Fig. 1 Standard 12-lead electrocardiogram (ECG) on admission

ECG shows absence of P waves, AV junctional tachycardia,
complete right bundle-branch block, small q waves, ST seg-
ment elevation in leads II, III and aVF, wide R waves, and ST
segment depression in leads V1-Vs3, suggestive of an acute in-
ferior and high posterior infarction.
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Fig. 2 Clinical course

The patient was treated with intravenous fluids and catechola-
mines for hypotension and oliguria. On the third hospital day,
he became severely hypoxemic despite a high FiO2 value. Clo-
sure of the patent foramen ovale with a Swan-Ganz catheter
was effective for only a few hours (). The next day he had
profound hypoxemia, worsening hypotension and electrome-
chanical dissociation. Immediate cardiopulmonary resuscita-
tion followed by closure of the foramen ovale using a large
balloon catheter was life-saving (@). After the closure, right-
sided congestion occurred and was resolved by CVVH. The
large balloon was safely removed on the 10th hospital day.
FiO2=forced inspiratory oxygen; SaO:=arterial O2 satura-
tion; SBP=systolic blood pressure; RAP=right atrial
pressure; LAP=left atrial pressure; CVVH=-continuous
veno-venous hemofiltration.
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Fig. 3 Subcostal four-chamber view of the heart before (A) and during (B) contrast two-dimensional echocardiography,
demonstrating right-to-left shunt at the atrial level

A redundant fossa ovalis is noted in the atrial septum (A). Intravenous injection of contrast medium passed through
the interatrial septum into the left atrium, and appeared in the left ventricle (B).

Tricuspid regurgitation is also observed.

RA=right atrium; RV =right ventricle; LA=left atrium; LV =left ventricle.
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Fig.4 Doppler echocardiographic findings
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A : Color Doppler echocardiogram showing right-to-left interatrial shunting.
B : Pulsed Doppler echocardiogram showing bidirectional but right-to-left dominant shunting.
C: Color Doppler echocardiogram showing the large balloon within the left atrium close to the patent foramen

ovale. Right-to-left shunting is corrected.

D : Color Doppler echocardiogram on the 10th hospital day showing the large balloon floating in the left atrium.
Right-to-left shunting has disappeared and left-to-right shunting is seen.

Abbreviations as in Fig. 3.
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Table 1 Hemodynamic data

Hemodynamics
Cardiac output
Cardiac index
Heart rate
Arterial pressure
Pulmonary arterial pressure
Left atrial pressure
Right atrial pressure
Right ventricular pressure
Oz saturation
Superior vena cava
Inferior vena cava
Right atrium
High
Mid
Low
Right ventricle
Pulmonary artery
Pulmonary vein
Left atrium
Femoral artery
Shunt ratio
Right-to-left
Left-to-right

3.69 I/min

2.30 I//min/m?

96 bpm
104/64 mmHg
26/12 (18) mmHg

(10) mmHg

(11) mmHg
24/0-12 mmHg

52%
64%

55%
83%
67%
59%
59%
98%
87%
87%

28%
3%

( ): mean

Fig.5 Chest radiograph showing the contrast-filled large balloon

within the left atrium

The tip of the guide wire reaches the left pulmonary vein.
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Fig. 6 Pressure tracings from the right atrium, left atrium, and right
ventricle

Upper panel shows elevated right ventricular early filling and
end-diastolic pressure. A prominent Y descent is also noted in
the right atrium on the third hospital day. Right atrial pressure
exceeds left atrial pressure during most of the cardiac cycle.
Lower panel shows normalization of the pressure waveforms
on the 10th hospital day.

Abbreviations as in Fig. 3.

ELRERR L7z, HEMMIIAFTIZ6 HET, AOH
BEE IS L DB IR T 2 MR LIRE L7z, AEHE
WCEBHUARE, AEIYTIA4 Ty AMETOHE
BEHEET 50T 2O/ —EICIIMEFLZ B
TENLEHRIRIEEBETELLEZONL. L)
L—/TClE, AEMETORLHBEERERE, LI
FEERTARRA 3 L I FLEBRAF S AT Bh AR 12
FIAERH L T2 REMD S 5. F/-0IMFLZ B L
TH-EY ¥ ¥ A% LT HEM A OALEDE
AL L72GE O RS LEL BN S, KEITIEIIM
TLEASEMS:, ORI RA N2, BEICH AL
X AL GMEFIEASET L 72 72 O Fribe ML i@ % fidT



248 R - B - B3 3h

L, BHERD. 57—V N\ V—VFARBLY
Fr e M 7 B AT AP L IR ERIE 2 EDOABHEIC D
EESLETH A, KBITIXES T heparin ZfFH L
THaLEBRBEELITY, IhODOABHEY BT
&7-.

£

SRAILEBASE L 72 Z E AR IC D e hs o 7.

X

1) Meister SG, Grossman W, Dexter L, Dalen JE: Paradoxical
embolism : Diagnosis during life. Am J Med 1972; 53 : 292-296

2) Hagen P, Scholtz D, Edwards W : Incidence and size of patent fo-
ramen ovale during the first 10 decades of life : An autopsy of 965
normal hearts. Mayo Clin Proc 1984; 59 : 17-20

3) Sterling I, Stevens E, De Marneffe M, Renard M, Bernard
R : Refractory arterial hypoxemia and right-to-left interatrial
shunt in right ventricular infarction. Arch Mal Coeur 1990; 83 :
425-427 (in French)

4) Krueger SK, Lappé DL : Right-to-left shunt through patent fora-

men ovale complicating right ventricular infarction : Successful

percutaneous catheter closure. Chest 1988; 94 : 1100-1101

Uppstrom EU, Kern MJ, Mezei L, Mrosek D, Labovitz A:

Balloon catheter closure of patent foramen ovale complicating

5

~

right ventricular infarction : Improvement of hypoxia and intra-
cardiac venous shunting. Am Heart J 1988; 116 : 1092-1097

6) Cox D, Taylor J, Nanda NC : Refractory hypoxemia in right ven-

-~

tricular infarction from right-to-left shunting via a patent foramen
ovale : Efficacy of contrast transesophageal echocardiography.
Am J Med 1991; 91 : 653-655

7) Bansal RC, Marsa RJ, Holland D, Beehler C, Gold PM : Severe
hypoxemia due to shunting through a patent foramen ovale : A
correctable complication of right ventricular infarction. J] Am Coll
Cardiol 1985;5: 188-192

EEBEICAH L-EEEBRIMEOREGII 2. B, bbIGEHEED MR
SIAFLBAFIC L BLERTOA-EY ¥ 7 M S EERNEORBENE £ U 74 5%, B
D1EFIERER L. AFITEBEMTERICAVWSE T =NV —= A7 —F VERWT—ERIZ

J Cardiol 1995; 26: 243-248

& ]

LHBEEOEMEL LT, AEFEICIIMILEEE
At LEEBRBEEMEICES L 1 & sHEL
7-.

#

8) Broderick TM, Dillon JC: Therapeutic balloon occlusion and
pharmacologic therapy of a right-to-left atrial shunt produced by
right ventricular infarction. Am Heart J 1989; 118 : 1044—1047

9) Priel I, Jivraj K, Shustack A, Johnston R, Noseworthy T:

Unrelenting hypoxemia and fatal myocardial infarction resulting

from paradoxical embolization through an atrial septal defect. Crit

Care Med 1989; 17 : 1357-1358

Rietveld AP, Merrman L, Essed CE, Trimbos J, Hagemeijer

F : Right to left shunt, with severe hypoxemia, at the atrial level in

10

~

a patient with hemodynamically important right ventricular
infarction. J Am Coll Cardiol 1983;2: 776-779

Lemaire F, Richalet JP, Carlet J, Brun-Buisson C, MacLean
C: Post operative hypoxemia due to opening of a patent foramen

11

~

ovale confirmed by right atrium-left atrium pressure gradient dur-
ing mechanical ventilation. Anesthesiology 1982; §7 : 233-236
HEHIERE, BRFIT: CHEEOSIEDER. in GEE
E, SR CHEEOBE L GHF (RRIALEE). EEEk,
R, 1985; pp 291-303
SHE—, ABA—, HPES, tt &K, ERE—, FH
&, FHERW, LRk, FEBE, MEIES, & BX
HAHE : FEEE, PHILTOREY ¥~ b, LEHFAME
DR ZEH LR OHEEED—F. (LI 1981;13:
1271-1278
14) Lew AS, Isner JM : Right ventricular infarction. Cardiovasc Clin
1982; 13 : 203-217

12

~

13

-~

J Cardiol 1995; 26: 243-248



