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[Abstract]

Objective To analyze the influence of supine position and sitting position in detecting right-to-left
shunt (RLS) using contrast enhanced transcranial Doppler (cTCD), to optimize cTCD procedure.
Methods Patients with migraine from July, 2014 to February, 2017 were selected. The baseline data
and clinical features data were collected. All participants underwent cTCD examination, which was
done in state of rest and Valsalva maneuver in every position. The results of cTCD, the occurring time
and number of RLS microbubble in different state in two positions were compared.

Results Finally, 254 patients (57.1% were female) were included in this study, with 143 (56.3%)
ones with RLS. The diagnosis positive rate of RLS in state of rest (38.6% vs 31.1%) and valsalva
maneuver (56.3% vs 45.3%) both increased in sitting position, compared with that in supine
position. Compared with supine position, sitting position shortened the occurring time of first
microbubble (7.564+2.12 vs 9.8942.31 s, P=0.003; 5.94+1.28 vs 7.34+£2.23 s, P<0.001) and increased
the total number of microbubbles [2 (0-6) vs 5(4-9); 9 (4-14) vs 10 (6-33); both P<0.001] in state
of rest and valsalva maneuver. Compared with the state of rest, Valsalva breathing shortened the
occurring time of first microbubble (both P<0.001) and increased the total number of microbubbles
(both P<0.001) in supine and sitting position.

Conclusions Sitting position is superior to supine position in detecting and quantitative analysis of
RLS using ¢cTCD.

[Key Words] Contrast enhanced transcranial Doppler; Right-to-left shunt; Position

EE&TH
BAREA K F W BT
XIZER “9H” X
(2017MP06)

BAREAKF WA AT
RIZERFFLAL
(2017—YQN—18)
EEBAL
100050 7
BAREAKF WG AT
XIz EAv 2 PoE “P'“
BEEE

M7

zxq@vip.163.com



W Chin J Stroke, Oct 2019, Vol 14, No.10

TSR IR &2, Tl AR 10% ~12%,
B ] Bk 43% Y, Bk BB 5T
KB, SRR T A A KUY, e
A A r o T P R 2 R KU, 9 LR
A, ATRETET A M 2240 (right-to-left shunt,
RLS) FrE %", RLS ML, 4
ViEiE, UPEFLARMA (patent foramen ovale,
PFO) & e WO N 4 i 8, il 2 & ik
R ILIL AN . PROTE IE 3 NBE G & 24
FR15%~25%, Mk A AFE 7] = ih60%, R
VR RS g ol 31% ~T7%" . AT R R 22
RLSI I EFE R A BB R A 258
eI (contrast enhanced transcranial
Doppler, cTCD) , & &iB = H—F AL
ARG, Bz, HERA R AR

X FPRORYSfiEE, cCTCDIL T4 i iE ",

H L, REeAcT CDREE ) 34 T E PFO
M2 Wi B, AT B e 6 H A
S EMOZ 5 A A7 Bsf T CDX i 3k /6 8 & R LS
A JE BT N, Ak TCDRKS 2 AR,
RERE R,

1 MRIKE5HE

L1 BFFEAT S AT A RTE AT Y, 4N
A2014427THTH-2017422 A28 HEt 12 T AR R
KB RIZERE 112, GRS WAk
JRE G, AdbrifE: OFHK>18%; Ok
VWA A E bRk R 26" O A
BB INE R E A HEBRARIE: RRESE T CDAS:
.

1.2 GRS RIS OB E R RS D
2EPORE SERUR SRR R R B, KRR
SRS, FRZEETE), ORI ERE . A BRI R
(LR, BEFRAG) | (w3 5 i s 4, B A4
eI AT EM B A AL )T CDRG 2,

1.3 &zl R E AR E
B, MEHCEEM, AT CDALAS
(DWL-Doppler-Box, &) %K fisi -

K MRS S, FmEH—SR A 7K (9 mL
AR KA mLE D RERKIL) , KA
B, REIHEELIOW, 24 MR IEH E ke E
B —ILEAE2R, EIRT PP UCIR A T HE
i, 2R THEE S S sf7 ValsalvalFil, F4¢2E
10 s, 2K 2 [A]fE10 min, ValsalvalFiz 75
FETL A, [F, BFERAAL, FE Tk Bid
BAE,

RLS7E X : Ml ok s v s ik MLm= 5
Toil 3 P EML RS AR, 240U K i v 5
Fk LA S BLASJ A A5 i, SRR
RLSPHE. RLSA4%: 02 (BA1) s 1% (1~10
MET) s T (G104 FHEAZ) 5 T
(Fya) 0,

L4 SreAME HEREFERLS/ARLS
PRI FIR LSPHIE A, OB Wi 4 8 2 A7 8
PEREEN D5 B8 A KRR IS, = 1%
WEBRI . I L Sk T/ 23 52 Bt Sk R 28 U 4%
I RBE R}, ST AR FHARANL, PRI ) Valsalva
I RLS 23 Jii2 Wi i 21, [R1E, XFRLSFH
PERY R, HEBCAA AP EMAS 1 B A £ B
B A B ]

1.5 Geitsadrik RAISPSS 22. 08k el ity
Geitorth, P<O.0ShERHEGGITFEX, &
SR BT EIES 0, RAIX s RR, WA
A B BRI A BRI BE R s e 2R Ar
FPECRE 2 He 26 R o RLSPFAPEZH A1 BH 1 28 1)
1 7 B LR IR ST R 5y, 432870 B R A
RO7 e B Fisher KA 45 s RLSPH 2R [A] A4
PEAPEEMAAL LRSI, TE 255070 2 RhR A e X
R, RS IES B S

2 H#R

2.1 — vl AHET LN A 25401 (kIR R
Ho FIRTEEI18~T1%, F943.9£12.7%, H
H2e 14561 (57.1%) . RLSHTELLL114, P
14301, Hrp A BN FIR R, ZRE
Gt 0, HbEL TR 2R TG 5 L



pE A ZE 20192101 F14% 5100 RO

(&,
2.2 RI[RIAAER 2 1 2o g i g S5 SR ) 5
M ~PEMES, 5-FEIFIAHLE, Valsalvalfig
P T WRLSH MR (P=0.035) , ARf7HY,
ValsalvalFil TR LSH) FHPE AR = TP
B (P=0.021) , 5 PEMUAHM, AR RTE
FEITI L 2 Valsalval Pl if, XTRLSIZ W)
PRI AR R (P=0.047H1P=0.032) (5R2),
Xf A AT AN RR AL T 58— A 7 R B
] Bt o0, 4R R, P EMP-E
BB —AME T H B TR A 9.89+2.31 s, A4
fiH7.56+2.12 s (P=0.003) , “FEMF-#F
W I 4% 1 RPN B2 (0~6) A, AN
5(4~9) 4~ (P<0.001) , *FFMizValsalvalfig
S — e 7RI ] 7.34£2.23 s, AR
2h5.94+1.28 s (P<0.001) , “FEMyi Valsalvalf
WIS AT RSO 9 (4~14) A, AR410
(6~33) 4~ (P<0.001) ,

3 tig

ABIFGE K DAL B X T-cT CD 45 R %
B, SE5TEMIILE, BAEABTRLS
97 A B B, AR H IR WTR LS 23 i B
F s TR A A R, (B2 AR BF 5 R B, T
B2 FEM IR 2 AR 7, ValsalvalE g s g—A4
F -t B B T S B S AR T, [R]E, Valsalvalf
WAL R B T RLS/M MBS, & BAE T
e B,

E il E N AN KA R R % T T CDRY 5%
i) () B 52 3% 0, B R A R Valsalvald i
$E= TRLSHIZ W, [RISEAS[R] 04 (4067 2045 ] R
FEERLSM A ILE, fiSherwin Joy U.
AgustinE" & 9k 77 A R Valsalvalf i
AU THEERLSIIZ IR, Luigi Caputi%™
W R E SO R FRIBCEE 2, RBFER
SR BRI ValsalvalF iz R LS 7 i B
PR, A FRYECERE 2, HRTENL
TG 342 2 P A 4 sk A4 (2 28 4K 6T CD Y

F1 RWRLSHHBENRLRER

T8 RLS-FAM (111450)  RLS-PEME (1434) PE

/% 39.1+11 4 4774125 <0.001
Z /B (%) 62 (55.9) 83 (58.0) 0.728
BE/B (%) 7(6.3) 1(7.7) 0.671
KRB/ (%) 20 (18.0) 20 (14.0) 0.384
R A8 /151 (96) 10 (9.0) 1(7.7) 0.707
R R i 8 /Bl (%6) 22 (19.8) 29 (20.3) 0.928
LERRER/% 24 9+8 4 24 9+8.7 0.977
Rk Rz B /B (%6) 0.997

STk IRL R 22 (19.8) 29 (20.3)

TSI IRLRE 81 (73.0) 103 (72.0)

B4R 8(7.2) 11(7.7)

E: RLS: B AR,

2 REMEL R AREFERARZS T2 &L $h et i A R 2200

thfir 0% 1% 1% 1% RLSFR1E
(0OMETF)  (1~1048F) (SI10MF)  (WH)  >IMTF

SFEML/ B (96)
SFEANERR, 175 (68.9) 58 (22.8) 13 (5.1) 8(3.1)  79(31.1)
ValsalvalfQ§ 139 (54.7) 79 (31.1) 19 (7.5) 17(6.7) 115 (45.3)

Apr /15 (26)

SFEITR 156 (61.4) 67 (26.4) 21(8.3) 10(3.9) 98(38.6)
Valsalvalflk 111 (43.7) 88 (34.6) 29 (11.4)  26(10.2) 143 (56.3)

: RLS: BW@ AR,

o, (BT TRREM, ZEMEM, A TEMZ
XFcTCDRYF M, HEA DAL TcTCDZ
TR S AT 90 BT G I S 3 R A
TEM AT RERENS, 172 BB TR BN TE0R,
FETE/NRE 3t 37 % 3k 37 B AT R 4 B0 Bk 45 XU,
875z = G I R ol U e S e o DA VR S R
ABLEE, ARAEMRERISE T, HO R FIPFOAL T [F—
KL, BT RIA LA L5
HAES, FIRAL LT, B A Valsalval T
A5, W] AMS BTG & Valsalvab Pl g 1k,
IR HERR R,

Sherwin Joy U. AgustinZ"pgafsz
e, cTCD# £} ValsalvalEg 4512 BRLS,
TR B B Wb ZE AT PR S T Y
cTCDRG 2, SRT, TEABF SRR A, DFE
AT UCR A2 $R R RLSHE, T
ValsalvalFeiR A T RLSEAME; [F]f 7 #



U8 Chin J Stroke, Oct 2019, Vol 14, No.10

TEA L B % Valsalval g i, RLSAM AT
A/ V-, TAEL] IEH Valsalval il sl 7k
J&, RLSHIR AN, B, cTCDR A, &
W % 56436 R Valsalval Pl X T RLSH 2
Wi+ E B, AR ValsalvalfE R 2 B R LS
HIBH PR AL ZE T, Valsalval i@ i 32
PHREZN A, BIRISS SRS TT, O
SENE, FEAE X BRI R, BT R
FE, ST 26055 4505 2 IR R 086
T MBI, A #ET T CDR 2 2 Fil, SEXF
B T ValsalvalF i Il 25, [ i
BNk ML EE B, Valsalvald: i sk A i b sf ik i
TH BT HR25% KA B4R AR,

A RWAAE—E R, FRAAAN
BRI SR S, 1A AT R BB AR, &
B A A ValsalvalE s 2 , 1B TRk
M, BEEEMAETREEAER, A
LERBERL By ValsalvalF i, A SEfr e AR I
R, X 3K 2 QAT B2 R T CDI2 B i BH %
RN T E TR 0],

Sk

[11 GBD 2016 Neurology Collaborators. Global,
regional, and national burden of migraine and
tension-type headache, 1990-2016. a systematic
analysis for the Global Burden of Disease study
2016[J]. Lancet Neurol, 2018, 17 (11) : 954-976.
KURTH T, WINTER A C, ELIASSEN A H, et

al. Migraine and risk of cardiovascular disease in

(2]

women: prospective cohort study[J/OL]. BMJ, 2016,
353 i3411. https: //doi.org/10.1136/bm;.i2610.
SACCO S, ORNELLO R, RIPA P, et al. Migraine
and hemorrhagic stroke: a meta-analysis[J]. Stroke,
2013, 44 (11) ; 3032-3038.

SACCO S, RICCI S, CAROLEI A. Migraine

and vascular diseases; a review of the evidence

(3]

(4]

and potential implications for management[J].
Cephalalgia, 2012, 32 (10) : 785-795.

WEST B H, NOUREDDIN N, MAMZHI Y, et al.
Frequency of patent foramen ovale and migraine in

patients with cryptogenic stroke[J]. Stroke, 2018, 49

[7]

(8]

(9]

[10]

[11

[12

[13

[14

[15

[16

[17

=

—

]

=

]

=

—

(5) : 1123-1128.
TIETJEN G E, RUNDEK T. Migraine and
cryptogenic stroke: the clot thickens[J]. Neurology,
2015, 85 (17) : 1436-1437.
SPALICE A, DEL BALZO F, PAPETTIL, et
al. Stroke and migraine is there a possible
comorbidity?[J/OL]. Ital J Pediatr, 2016, 42. 41.
https. //doi.org/10.1186/s13052-016-0253-8.
SATHASIVAM 8. Patent foramen ovale and
migraine. what is the relationship between the
two?[J]. J Cardiol, 2013, 61 (4) : 256-259.
CAPUTI L, CARRIERO M R, FALCONE C, et
al. Transcranial Doppler and transesophageal
echocardiography: comparison of both techniques
and prospective clinical relevance of transcranial
Doppler in patent foramen ovale detection[J]. J
Stroke Cerebrovasc Dis, 2009, 18 (5) ; 343-348.
MANZONI G C, TORELLI P. Chronic headaches: a
clinician's experience of ICHD-3 beta[J]. Neurol Sci,
2015, 36 (Suppl 1) : 51-55.
RINGELSTEIN E B, DROSTE D W, BABIKIAN
V L, et al. Consensus on microembolus detection by
ted. International consensus group on microembolus
detection[J]. Stroke, 1998, 29 (3) : 725-729.
SERENA J, SEGURA T, PEREZ-AYUSO M J, et
al. The need to quantify right-to-left shunt in acute
ischemic stroke: a case-control study[J]. Stroke,
1998, 29 (7) . 1322-1328.
JAUSS M, ZANETTE E. Detection of right-to-left
shunt with ultrasound contrast agent and transcranial
Doppler sonography[J]. Cerebrovasc Dis, 2000, 10
(6) : 490-496.
AGUSTIN S J, YUMUL M P, KALAW A J, etal.
Effects of posture on right-to-left shunt detection by
contrast transcranial Doppler[J]. Stroke, 2011, 42
(8) : 2201-2205.
CAPUTI L, CARRIERO M R, PARATIE A, et
al. Postural dependency of right to left shunt: role
of contrast-enhanced transcranial Doppler and its
potential clinical implications[J]. Stroke, 2008, 39
(8) : 2380-2381.
HANK, XING Y, YANGY, et al. Body positions
in the diagnosis of right-to-left shunt by contrast
transcranial Doppler[J]. Ultrasound Med Biol, 2015,
41 (9) : 2376-2381.
GIBLETT J P, ABDUL-SAMAD O, SHAPIROL M,
et al. Patent foramen ovale closure in 2019[J]. Interv
Cardiol, 2019, 14 (1) ; 34-41.

(s A A 2019-04-23)

[ 0E) AR 5018 13 A PC AR B AR A% B CTCDRT FRLS &) i & 22 F bbb, RIAAL R B FRLSOIZ MR 28, HALT

CTOD#9# 3742, 4275 T RLSHBTFa L,



