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Fig. 1

Brain MRI.

The diffusion-weighted image demonstrated hyperintensity of left cerebellar hemisphere and right cerebral cortex (wide arrow). The FLAIR

image demonstrated hyperintensity of right pons (arrowhead) and hyperintensity after abscess of right cerebral cortex (narrow arrow).

Fig. 2 Agitated saline injetion and transcranial doppler (TCD) monitoring without the Valsalva maneuver.

Monitoring the left middle cerebral artery (MCA) by TCD, ten milliliters of agitated saline was injected into

right brachial vein. Microembolic signals (MES) appeared in the left MCA (arrowhead) without the Valsalva

maneuver, soon after injecton of ajgiteted saline. A right-to-left shunt was suggested.
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Fig. 3 A two-dimensional and M-mode transthoracic echocardiography.

(a) A two-dimensional contrast echocardiogram using injection of agitated saline into right brachial

vein revealed a prompt appearance of the contrast effect in left atrium. The result of M-mode record

was shown in the right, which showed prompt appearance of contrast in left ventricle (LV), because the

left atrium was not shown on the M-mode line. (b) Agitated saline was injected into left medial cubital

vein. Echo effect detected immediately in coronary sinus (CS) and then in right ventricle (RV) at first.
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Fig. 4 Cardiac contrast CT.
Contrast media injected into right brachial vein drained in LA through RSVC (A). RUPV connected to RSVC (A, C). Contract media in the LA
partially flowed into RA through ASD (B). In late phase, contrast media from right brachial vein was distributed in LV through LA, RA and
RV. In CS and IVC, contrast media didn't appear because contrast media-free blood flowed there (D). ASD: atrial septal defect, Ao: aorta, CS:

coronary sinus, [VC: inferior vena cava, LA: left atrium, LV: left ventricle, PLSVC: persistent left superior vena cava, RA: right atrium, RSVC:

right superior vena cava, RUPV: right upper pulmonary vein, RV: right ventricle, PA: pulmonary artery.
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Fig. 5 Diagrammatic presentation in a four-chamber view.
RSVC was drained to LA, and ASD was opened. RUPV entered
RSVC. IVC and CS were connected to RA normally. Oxygen satura-
tion (%) and partial pressure (mmHg) in each cardiac portion were
shown. RSVC: right superior vena cava, RUPV: right upper pulmo-
nary vein, RLPV: right lower pulmonary vein, PLSVC: persistent
left superior vena cava, LUPV: left upper pulmonary vein, LLPV: left
lower pulmonary vein, ASD: atrial septal defect, LA: left atrium, RA:
right atrium, LV: left ventricle, RV: right ventricle, IVC: inferior vena
cava, CS: coronary sinus.
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Fig. 6 Progress of D-dimer.
D-dimer level was elevated and was declining without the use of
anticoagulation. Anticoagulation was introduced after the cerebellar
infarction, and d-dimer level further decreased to a normal range.
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Table 1

superior vena cava.

RRERFHAES 58 %

37 (2018 :3)

Previously reported ten cases with both direct draining of right superior vena cava into left atrium and persistent draining of left

Auther, year Age, sex Brain Abscess Stroke Surgery Sp0, (%) ASD
Our case 46, M + + None 98 +
M.H. Alghamdi [9], 2015 2,F Undescribed Undescribed Surgery 88-90 +

C. Clark [10], 2015 65, M + + None Undescribed Undescribed
PY. Courand [11], 2013 84, F Undescribed + Malpositioned Undescribed Undescribed

pacemaker leads

F. Miraldi [12], 2009 23, F Undescribed Undescribed None 96 -

A. Gillor [13], 2008 6, F - - Surgery 85-90 +

H. Sadek [14], 2006 36, F Undescribed + Surgery Undescribed Undescribed
PM. Pretorius [15], 2004 61, M Undescribed Undescribed Undescribed Undescribed Undescribed
S. Rosenkranz [16], 1998 61, F Undescribed Undescribed Undescribed 93.1 Undescribed
D. Leys [17], 1986 44, M + Undescribed Undescribed Undescribed Undescribed
E.C. Schick [18], 1985 49, M + Undescribed None 96 -

SpO,: peripheral oxygen saturation, ASD: atrial septal defect.
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Abstract

Paradoxical embolism due to right superior vena cava draining into the left atrium

Tsuneo Nakajima, M.D."”, Toshihiro Sakai, M.D." and Hitoshi Hara, M.D., Ph.D."”

YDepartment of Neurology, Suita Municipal Hospital

We report a forty-six-year-old man with a past history of brain abscess managed by surgical drainage and recurrent
ischemic strokes. After treatment of brain abscess, he had been on medication for symptomatic epilepsy, but had ceased
medication by his judgment. He was taken to a hospital in an ambulance for an epileptic seizure. In the hospital he
suffered from drug-induced renal dysfunction caused by the intravenous anti-epileptic drug, and right hemiparesis due to
ischemic stroke occurred on the third hospitalization day. He was transferred to our hospital to get a treatment for renal
failure. His renal function improved gradually by hemodialysis, but an ischemic stroke recurred in the right cerebellar
hemisphere. Closer examinations on the mechanisms of his strokes revealed the draining of right superior vena cava
(RSVC) directly into the left atrium (LA), persistent left superior vena cava (PLSVC) and atrial septal defect (ASD).
He had a rare anomaly of the systemic venous return. It seemed that his repeated strokes were caused by paradoxical
embolism through the draining of RSVC to LA, and air or thrombi in the infusion lines other than intravenous thrombi
was thought to be an embolic cause in this case.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:171-177)
Key words: paradoxical embolism, brain abscess, anomalies of systemic venous return, right-to-left shunt




