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Key Slide

The microbubble test conducted through transesophageal echocardiography
exhibited a right-to-left shunt attributed to an atrial septal defect, indicated by
the presence of the arrow head.

Abbreviations : RA - right atrium, LA - left atrium.

e80 BHHIRAFLRIR  vol.34 no.3 2024.5. © MEDICUS SHUPPAN,Publishers Co., Ltd.All Rights Reserved.



e8]

The role of microbubble test for etiological
screening: a case report of brain abscess
secondary to atrial septal defect

Young Ju KIM®, Yusuke IKEUCHI”, Hiroaki NAGASHIMA ”, Masahiro MAEYAMA ?,
Tatsuo HORI?, Kazuhiro TANAKA ”, Hidekazu TANAKA ?, Yasuhiko MOTOOKA ?,

Takashi SASAYAMA

1) Department of Neurosurgery, Kobe University Hospital

2) Department of Neurosurgery, Yodogawa Christian Hospital
3) Department of Cardiology, Kobe University Hospital

4) Department of Neurosurgery, Konan Medical Center

Background

A brain abscess is a rare, potentially fatal condition.
Its etiologies include oral and bloodborne infections
and otolaryngological diseases; additionally,
bacterial infections can also lead to brain abscesses
through right-to-left shunting. Here, we present a
case of brain abscess secondary to an arterial septal
defect.
Case description

A T77-year-old woman with a brain abscess was
transferred to our hospital and developed pulmonary
embolism and paradoxical embolism during
treatment. A microbubble test was conducted to
investigate the cause, and an atrial septal defect was
suspected as the cause of brain abscess. The patient
presented with left hemiplegia and was found to
have significant oral contamination upon admission.
Ring-enhancement was observed in the right frontal
lobe on contrast-enhanced MRI. A drainage
procedure was performed, and Streptococcus
intermedius was detected in the intraoperative
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specimen, suggesting a potential oral source of
infection. We hypothesized that septic emboli from
the venous circulation were the cause of the brain
abscess and had entered the arterial circulation
through a right-to-left shunt.
Conclusion

The findings in this case show that congenital heart
diseases such as atrial septal defects or patent
foramen ovale can result in a brain abscess, a critical
condition. To prevent brain abscess and paradoxical
embolism, we emphasize the importance of
conducting a microbubble test as a screening tool for
identifying cardiac shunt diseases.
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left shunt, arterial septal defect
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7 A ML D LBPRRRIREZ 380, WIREOEK LB S hz 1 fl2 kR 7272
B, HTOERZMR THIET 5.
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WO BHET 5 Ok ETEASME 2 EFRICHTE 22 Lz, BEHilEw
Magnetic Resonance Imaging (MRI) C/5 Hij BE 34l & B P12 22 mm K OB
WY ¥ ZIRERAR 2 RO, AR ILHGREN {5 T &85 (Fig. 1A, B), apparent
diffusion coefficient fEIZfLTF L CTw7z. MRI TV » ZIRER % 380, WilEE 25
b7z, DWIFTR2OMEE D BETE R o725, BALROTBY, JiRHE
52 G S, WS OGN H 1Y Clskt S 7.

HEfEly, FEUT 7R < F DM vital sign 12D BE XD L h o 7z, A 2 R
BETE R B A OA M (7 L Manual Muscle Test 1/5, 72 F %
2/5) xFRO7z. MPEMRAIC THIMEREK 13,200/ u L, CRP 17.58 mg/dL & %HE Kt

Head MRI upon admission

A : Contrast-enhanced head MRI shows a well-defined, ring-enhancing effect,
measuring 22 mm in the right precentral gyrus.

B : The DWI indicates high signal intensity throughout the internal region.

DWI : diffusion-weighted image
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EEZ 8%, d-dimer 52 ug/mL TH o7z, ZFOMl, RIFIT ZR_ES 5T IR
Do rz. HIETO MRI & B L ORLZRER TS 5 7.

RGLIFME D 72 O REAT L 72 MEEE 2 I REPE T, RRE LB & iR A Tl O e
CHS P REERHE IS, ¥ r v MILEDAED L h o 72, MiEE Computed
Tomography (CT) THFB&=C M ICEYFRIRBEIZFRD o 72, CIEENTE Ge s B C
Ho 778, RS THRR XD b o /2.

T W BRI TICEEEIRS L > — Vi 24T 72 WEBRIIMEE T, &
U AR 2 & 13 Streptococcus intermedius 2SAE SNz, 7 YT XV v 2g
LH2ME, xra=%v—)500mgl H 3 EOHIRNESL % B L 7.

TR - A REIE RIFCIRE O A X Hi/hE D Tnizans, #ithéE 16
9% HAZH0w L 728538 MRI T4 BRI IEHOER A B {5 T 5 mm KO &G 58 % RO
7z (Fig. 2A). £ 21 3% H S IPIRESER AT BL L, BIE R 52 CT 12 T Hli B AR il e i
RO, THEIRT 2 — Tk 7 A IRICEEBEIR MARTE % 80 7. JHERE)RE IR 72
nTw/7z, 7TEFH2N Y1 H20mg OWRIXG 2L, 1EB#IC 10 mg
R L7z, 56 23 9 B MR IS TR BHEE ICHLHGRF MR 12 T 5 mm KO
12518 % 72 (Fig. 2B). BHER Magnetic Resonance Angiography (MRA) Tl
BEIRICH S 2k #0 T, HERTI—CTO WL LRERALET T —2
RO LEn o7z MEIIRERE & I5E S 2 EBRIFAHOB/MEE L RBD /720, #F
BV NERIED DI, HEY X ¥ NORERD 20, IR RSB X
URAE DB SRR T A 70N T VT A M2 RifT L2 2 A, ALELD

A, B : Diffusion-weighted imaging (DWI) illustrating a 5 mm hyperintense
lesion in the right caudate nucleus on postoperative day 16, and in the
right occipital lobe on postoperative day 23.
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FEBCRAT DAY © ¥ b & DR R A
2, LRI & 5 75 B R e &
2 L7- (Fig. 3).

KB, P2 AL AR L 722, JE bR
R RRBE B MMT 1/5, FB MMT 2/5 THEE
WCThote. MifES 42 5 HICHEEE LK 71
FHT500mg 1HIMEZ7F Y =)L 250 mg 1
e, NSRS H 3 OMRICZE L, Gk b L7
D 20k 2 HMNIREE L7, 5%, DERREX

The micrpbubble test' gonduct.ed through transesqphageal HIE IS0 L TRz IO H bR R FR B S84 % T AT
echocardiography exhibited a right-to-left shunt attributed to

an atrial septal defect, indicated by the presence of the arrow %“(}) 5.

head.

Abbreviations : RA - right atrium, LA - left atrium.

n. #

PR | XL AR 7 & 7 0 BB EIB T H D, LIPS R B S IR I Y,
Rl 9% 72 & O KRR GSE, AP LAIER 21X U &3 2 W 2 & 285 KR
BELTEMESNDD, BEFEAWLLOD 46 ~434% L shd . s
DEFEHRE LTHEY ¥ ¥ b LIBREBIR R REE AT 5200 LIZLIE
W SN TG, STk L 3 a7 RS & I gERE % BR5E L 7 IR B B
WL R R IRE DS IR I ORI & & 2 S, Z OB R B U 35 T AR A
kB~ A270NTNVT A NPEHTH - 7R %R L 7.

XA 7 TNT VT A N R 2 S LIBPLBIfE OB &2 17 ) 358 D
SV SN B, EBEKZEIE L7274 7 03T L 2 O 72 DR T R AR
THY, #HIRICEG LA 70N T VB HL0E?SEOEICHEET 5 2 & H3 R
TENILALEY Y v FOBiE 5. EOZERIIEL, &HEL U CEMRMEZ
RERERTONIMD THTH 5. JFICHFREMEIER &S EREZ AT 58
FHIZBWTIE, WRGOREEKNE LThHEY ¥ v MEERPEE SR, TOMmEIC
A 7 uNTVTRANBEREEZONS.

WMACBIT ST v v MREE L THESE WD DI, L5 HRERIEE & I FLE
HEND L. WE, OEPRRIBESCIMILFFECIEIELG Y ¥ ¥ 22T 525
MEIMEEIC LV AEY Y Y V2 RTAIER DL, A4 70N NT LT A T,
NVHFUNFEEBENTHI LT, AEY Y Y FORIEPEAT L L MbN
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ThEY, MEMEZ AL TWRVWIEFTH->TH, Bk &TOERRREIC—E%E
WCHEBESELAZEICLIVALEY Y Y V2B THT LD L. REFITBNTD,
R Hfa B L 1 PR A C A © 2 20 Bl i85 MU E % RRD 72 2 o 7245, BEBik & 4 1) 3 L
TV Z &hn, BRI IC—@BEICSImEZR L, GEY Y ¥ P3FRI N
RETEDSE 2 b7z, [RANERMECIRBEZRATA K74 >~ (2017 FLETHO 1 T,
b R R IEAE B & OVOR P FLBRAAFRE | 77 SR 28 iE & & BF L 723 & I3 Es & &
NTW5b. (ERIZFMTFMR I X 2 AR —INTH > 7225, TAFITIIR B8R
BFMEH ST 5. BENFROBANIEIIFIIE S, FHL T/ 212X
LHEELAFEFROME IV B\,

GG LT, AEFITIE, DENICERZRELRZEOTE Y, ik S
C1EPNH AE T d 5 Streptococcus intermedius 23 H S 7z 2 & 20 5 LHEN 75 4
MBEebhsz. €L T, FEPICHFREEREZ C VRLZ7ZOIIA 7a )T VT
A ASHEAT SN, LEFRKEEOZMICED, OBENHEERISOEEY ¥~ b
I L7z AT PG s gl & L CHfE g S 7z, AT RIS B v Tl i R I B IR 38
WD W —T7T, HIENEGD S OB K TIE, MIBHZEDRER T2
B 2R L, WifRl, BESICEE: L EFRMEDO ES R A RD 5 2 0%
WZEALL, HEFIZMATHEEREE LTHELRVWEEZEZ SR,

o WL 7B 0 T30 B RS R IEIE T 721390 LA (il ss 2 & 0F L 72
BNFEBE 21 BT, DR TARER & [F U< FENHLED L DLEG A Y v~ b
A L7 MAT YRR G DS G IR & U CHEE S N7 b DRIARREF Z BT 1581 TH -
7= (Table 1) *'™¥. HFFE4EMIE 50 4 (5/15 #, 33%) %5 60 1% (5/15 1, 33%) T,
BB (53%) Th - 72. MM SNIZFERHED D 6 77 LETEERE 237 51 (47%)
7T NEMRERTH (47%), 77 LEMRE 16 (T%) Thosz. EE DMK
By T MR R OB ERIE 28% L OWENH B Y. Lo L, EHHTREFREE
LT, 4, IMERNEIBEETH > 72D1%, Stathopoulos & DHED 1 FIDOATDH
D, RIEFNC BT D IMERRIIBEECTH - /2. MEEEESBEETH 72 LT,
Gy v v PR L THATHICHEG 2R3 2 23 D IEESLETH S, FFZ,
Streptococcus spp. TIIPLBEIEALAT SN2 A IR ZO M EIMK T3 5
LOWEYDH Y Y, AIEFNC BT HHEIC THREER S PG Te Ik
Mo, MERESEY L ko 2R S 2 LB 2 72 F 72, RRRRE LM 5 i
BIZEBRA70NTVT X MCTLBELEY v ¥ FOBWICES 7201, 15 f
H Walsh 5D 1B OATH Y, L5 HFERIEE £ 72398 LR AR ISR 2 &
PEL 72 NIER 21 BIOHTHEF2BIOARTH - 72, WIREEZTIE, LIFLIEE
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Cases of adult brain abscess with Patent Foramen Ovale or Atrial Septal Defect suspected to be caused by
oral infection

TTE TEE
Authors, year Age/ o Lesion (s) Pathogenic bacteria Microbubble Microbubble 70
sex culture closure
test test
Kawamata T, 63.M  Negative Left thalamus NA NA NA
2001 36 /M Negative Left occipital lobe  NA NA Done
Friedlander RM, ) . Streptococcus milleri (GPC),
2003 58 /F Negative Right frontal lobe Haemophilus aphrophilus (GNR) NA NA
) GNR, coagulase-negative
ggglézam RN, 43/M  Negative (I;i:i pietl;eltg t;e Staphylococci (GPC), NA Done
P Streptococcus viridans (GPC)
LaBarbera, 2006 63 .F Negative ~ Cerebellar vermis  Streptococcus intermedius (GPC) NA NA Done
Stathopoulos GT, . L Staphylococcus haemolyticus
2007 53 /M  Positive Left occipital lobe (GPC) NA Done
Ariyaratnam S, . . . Aggregatibacter paraphrophilus
2010 53/M Negative Multiple lesions (GNR) NA Done
Milli B, 2010 65 M Negative Right occipital lobe NA NA NA
Walsh K, 2011 53 /F Negative :;E;)f; frontoparietal Streptococcus constellatus (GPC) Done NA
Prevotella intermedia (GNR),
Horiuchi Y, 2012 55 F  Negative Left frontal lobe Bacteroides fragilis (GNR), NA NA
Peptostreptcoccus micros (GPC)
76 /F NA Right occipital lobe NA NA Done
62 F NA Left frontal lobe Eikenella corrodens (GNR) NA Done
Sadahiro H, 2014 80 F  NA Right occipital lobe NA NA Done
61 M NA Left orbita Fus_obactenum nucl_eatum (GNR), NA Done
Actinomyces meyeri (GPR)
Alhamshari YS, . Future
2015 77 /M NA Right cerebellum NA NA NA planned
. . . . Future
present 77 /F Negative  Right frontal lobe  Streptococcus intermedius (GPC) Done Done planned

% GPC : gram positive cocci, GNR : gram negative rods, GPR : gram positive rods, NA : not assessed, TTE : transthoracic echocardiogram,
TEE : transesophageal echocaardiogram, PFO : patent foramen ovale.

MEEELRLTBY, REEHETAVEEOMEAS, RS LB ET IR I
BHMEETARAND L. TOMH, RIBELHEEEREICI AL 7 anNT LT
Z MEETH Y, FEHIBCTIIBWS X OHEOMINE N TH -7, &
BELBBEIIC L A< 28N TV T A MBI 5.0BELEY ¥ ¥ b OBRHIEEX
88%, HFRIEIE 82% LMEINTHBY Y, 2y —= Y FICEHTHS. 72721,
CHESEIERAGIC S, Rl DR S R 2 BN 5 2 AR L sha .
BURE SIS BT 2 R B FI L & ON0 B P R B BA 8 o> i 1, IR FILBIAE 35
X OCLEH R KABIE OB 5538 U 15 5 EEEREZ K LTV REFATH Y, K
EOFAHTARIEIENTH 5. L L, BlEOFEAHHTH-TD, Shib
X OTHREIRW O 720\ AT PR RS st b L B BIEEBI I B VW Tk~ 4 7 o N TV 7
AMNEHCTHEY Y Y POKMEBEETHIEDVEETH 5.
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IV. I ‘E

WS O & LT, MRS HPRRIBER EOLLEY ¥ v MREMIEET
B, BRI REMERIE 2 ST 2 BEICBVTRZDY A7 IE3E. ALY Y ¥
FOBWIZIEIA 70N T VT A NPHHTH Y, WIRGEOREREDOZ 71) —=
YTLELTRAZUnNT VT AL ET) TENLELVTHS .
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