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Endovascular treatment of stroke during pregnancy: Measuring the radiation
exposure dose of lower abdomen using the human body phantom
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@Abstract@®
Objective: Exposure to radiation, contrast medium, and antithrombotic agents is problematic in endovascular
treatment of stroke during pregnancy. Here, we report the possible effect of radiation exposure on fetal
gonadal tissue during radiological examinations.
Methods: We measured the amount of radiation exposure to the lower abdomen by transbrachial cerebral
angiography using the RANDO® Phantom system and thermoluminescence dosimetry.
Results: The head (external occipital protuberance) was exposed to a maximum radiation dose of
approximately 800 mGy, and the gonad was exposed to a mean radiation dose of approximately 0.05 mGy.
Radiation exposure to the fetus was exceptionally low.
Conclusions: Radiation exposure to the fetus, and therefore its influence on the fetus, is exceedingly low in
endovascular treatment of stroke during pregnancy.
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Fig. 1 Phantom Laboratory RANDO® Dosimetric Phantoms

Table 1 Image acquisition conditions and fluoroscopic exposure time.

Fluoloscopic condition

position IIsize | Tube voltage | Tube current Time |Cumulative time etc

(inch) (kV) (mA) (sec)

arm 12 57 0.7 60

upper arm 12 63 18 60 2 “18

chest 12 67 2.5 600 12 “18

neck (A-P) 12 65 2.2 300 17 “23 SID F 99 cm

neck (lateral) 12 59 0.9 300 22 “19 SID L108 cm

head (A-P) 9 77 4.0 300 27 “29 SID F 99 cm

head (lateral) 12 67 24 300 32 “19 SID L108 cm

A-P: anteroposterior view

Photographic condition (CLA24, 7.5{/S, above 6 times, below 9 times)

position IIsize | Tube voltage | Tube current Time Exposure time etc
(inch) (kV) (mA) (msec) (sec)
Head (A-P) 9 62 400 5.0 14.993 SID F 90 cm
Head (lateral) 12 60 400 50 14.993 SID L 97 cm
Head (A-P) 6 72 400 5.0 14.993
Head (lateral) 6 70 400 5.0 14.993

I. I: image intensifier, SID: source image receptor distance

BeiE Lilsg L7z, MBI T o) & L, HEEH BEERERE : Bt AUDIS00G
W 32 43 19 8, g 859K C 6 o], 5@3KT 9 ol X ##%& 1 Bt CIRCLEX 02T/0.8]G346C-270AH
17-72 (Table 1). SERNo 03193 MAX125 kV
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Fig. 2 Measuring the radiation exposure doses.
A : Cranial phantom
B : Lower abdominal phantom
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GA 22 wks

Fig. 3

A

(Left) Plain CT showing right thalamic hemorrhage.
(Right) Plain CT showing re-bleeding with intraventricular hemorrhage.

GA: gestational age, wks: weeks

: DSAs acquired during embolization of the arteriovenous malformation.

(Left) Lateral view of the left vertebral angiogram (VAG). The malformation is fed by
branches of the posterior choroidal arteries (Pchor, arrow).

(Center) Superselective angiogram of the Pchor. This feeding artery was embolized using
0.45 mL amount of volume of 22% n-butyl-cyanoacrylate (NBCA).

(Right) Lateral view of the post operative right VAG showing partial occlusion of the feeder.

. Post-operative CT showing the NBCA cast in the nidus and protruding into the left lateral

ventricle.

JNET Vol.7 No.4 September 2013

247



Tanaka T, et al

Fig. 4

A : Plain CT on admission shows a subarachnoid hemorrhage predominantly
localized in the left posterior cranial fossa.

B : Preoperative (left) and postoperative (right) DSA of the right vertebral
artery.
(Left) Anteroposterior (AP) and lateral views show a dissecting aneurysm at
the left distal anterior inferior cerebellar artery (AICA).
(Right) AP and lateral views show obliteration of the AICA, and aneurysm.

248 JNET Vol.7 No.4 September 2013



Tanaka T, et al

Table 2 Influence of radiation exposure on the fetus.”
Preimplantation Organggemc Organggemc Fetal Period | Fetal Period
phase period Period
After comception 0~8days | 2~8wks | 8~15wks | 15~25 wks | 25 wks~ | oreshold
(mGy)
abortion
+ + + + - - - ~
(embryofetus death) 100
malformation - ++ + — - - 100~200
Development delay _ N " + + 100.~ .
(animal experiment)
Mental retardation - - + + + - 120
Malignant neoplasm - + + + + 50~
Genetic effect - - - - - 1000~1500

wks: weeks
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55%, second trimester 31% & i SNTHB Y, MATH
PR ZAb & NI AL DS IRIE O FEH LCHZRICEH KR
BRI L T0EEEZLNTWS Y, MR
h OB IR ZLE, PRI 31~50%, B F 50~68%
EENRGEREEREO FRIIBOTARARTH L P, &
o> THBRD ) A7 %% 2 5 L] LI F I OHHEI L
N%. 2000 4EG & Y ITURAR O 3 4 VR O A5k
RENDD, RO THRE D OWBHHRIT KN R
Fchs .
2) AVM

IR O AVM IZ & % s3Ik & i L <2 o
) A7 F—R ORI ST W, Horton 5 7 1%
AVM 245 % 451 AO L, 540 18] O #T4E T @ study
B TR O HBIMERIE 35% & LTBY, (ko
B L EIEFEEDLLRVWE LTS T, Gross 5 °
I2& A EFHIMEIE81% itk LV LEL &
5ELTVWS. WTRIZLTH AVM 2250 HIId ) 2
IR, HERTP O ARBEZE AVM IR HIPRAEHE
AL E L, LA L— Tl L 72358 o k=i
W Tl 27~30% LaliH & D &, FOREHD 10
~40% & @\ IS RE O AVM IR LAz
BANFMAIATL, HHmEFc&zL32%H50H
%% OT, FEF1OXHICHRMOY 227 hEmnk®
ZONBLERFIBIRICE S 72 TH IME ATl T HLLT
DILEZFTH TEIFHHEEZ OGNS, B, I
3% Onyx (ev3 Neurovascular) DI DWW TIZRN
GE FEHEES S SNTwn 5.

o 58

MEZ 7 >~ & & TLD % H TN IR ER g 2
EL, BRIBIZE-2 ) 2 IR OB OV TG L
7z R FBEIIR 7 70— 12 X B I AE IR A YRS
52 5RO B IO TRWb D E R bz Tz,
TEARA IS I L 22 A 20 LIS TG & JidT L 72 2
FEBNE, JEARHKGE P TR 2 ATV RIS R 255 2 &
AYT & 2. IR RS9 2 AL A T IR e,
Pliestikz &, S IIRMERDH 5 ODREND
AMMTHEHREATIFZ LDTRTH Y, RO DA
O IIREHKGES 5 ) A TAMEERZ OGNS,

RSB LT, BRS RS FEABUIRBIIAAE L 2,

250 JNET Vol.7 No.4 September 2013

1)

3)

4)

5)

10)

11)

12)

13)

14)

15)

16)

17)

18)

X

ACOG Committee on Obstetric Paractice: ACOG
Committee Option. Number299, September 2004
(replaces No0.158, September 1995). Guidelines for
diagnostic imaging during pregnancy. Obstet Gynecol
104:647-651, 2004.

ACR (American College of Radiology) Manual on
conrast media version 5, 2004.

Dias MS, Sekhar LN: Intracranial hemorrhage from
aneurysms and arteriovenous malformations during
pregnancy and the puerperium. Neurosurgery 27:855-
865, 1990.

Flessa HC, Kapstrom AB, Glueck HI, et al: Placental
transport of heparin. Am J Obstet Gynecol 93:570-573,
1965.

Graf CJ, Perret GE, Torner JC: Bleeding from cerebral
arteriovenous malformations as part of their natural
history. J Neurosurg 58:331-337, 1983.

Gross BA, Du R: Hemorrhage from arteriovenous
malformations during Pregnancy. Neurosurgery 71:349-
356, 2012.

Guideline for management of anticoagulant and
antiplatelet therapy in cardiovascular disease. Circulation
Journal 68 (supply 4):1197-1199, 2004,

ERNgE—, TR, R, M R oniZd
TR DB, Nt OdVE 31:187-190, 2003

Horton JC, Chambers WA, Lyons SL, et al: Pregnancy
and the Risk of Hemorrhage from Cerebral
Arteriovenous Malformations. Neurosurg 27-6:867-872,
1990.

International Commission on Radiological Protection:
The 2007 recommendations of the International
Commission on Radiological Protection. ICRP Publication
103. Oxford (UK), Pergamon Press, 2007.

Jaigobin C, Silver FL: Stroke and pregnancy. Stroke
31:2948-2951, 2000.

Jermakowics W], Tomycz LD, Ghiassi M, et al: Use of
endovascular embolization to treat a ruptured
arteriovenous malformation in a pregnant woman: a
case report. J Med Case Rep 23:113, 2012.

Kasama T, Ota K: Radiological protection for diagnostic
examination of pregnant women. Congenital Anomalies
42:10-14, 2002.

Kittner SJ, Stern BJ, Feeser BR, et al: Pregnancy and
the risk of stroke. N Engl J Med 335:768-774, 1996.
Kozer E, Nikfar S, Costei A, et al: Aspirin consumption
during the first trimester of pregnancy and congenital
anomalies: a meta-analysis. Am J Obstet Gynecol
187:1623-1630, 2002.

Liang CC, Chang SD, Lai SL, et al: Stroke complicating
pregnancy and the puerperium. Eur J Neurol 13:1256-
1260, 2006.

Marshman LA, Aspoas AR, Rai MS, et al: The
implications of ISAT and ISUIA for the management of
cerebral aneurysms during pregnancy. Neurosurg Rev
30:177-180, 2007.

AR, EESEE, TARHE], M EERARESESA K
FA ¥ - R 2011, AR AP, HAER AFHE



Tanaka T, et al

& MR - B AR, WA AR, 2011, 44-47. pregnancy: is this the best way forward? Case report
19) ZHZ, VLT, SALKRES, b KERT A » and review of the literature. Clin Neurol Neurosurg
AR £ THMR L 72358 ORERAOLR A B S % B 114:703-706, 2012.
REMGE.  H ARG AR F&MERE 57:735, 2005, 26) van Rooji W], Jacobs S, Sluzewski M, et al: Endovascular
20) Pumar JM, Pardo MI, Carreira JM, et al: Endovascular treatment of ruptured brain AVMs in the acute phase
treatment of an acutely ruptured intracranial aneurysm of hemorrhage. AJNR 33:1162-1166, 2012.
in pregnancy: report of eight cases. Emerg Radiol 27) Webb JA, Thomsen HS, Morcos SK: The use of
17:205-207, 2010. iodinated and gadolinium contrast media during
21) Stoodley MA, Macdonald RL, Weir BK: Pregnancy and pregnancy and lactation. Fur Radiol 15:1234-1240, 2005.
intracranial aneurysms. Neurosurg Clin N Am 9:549-556, 28) Summary of proposed rule on pregnancy and lactation
1998. labeling. US. Food and Drug Administration. [cited 11
22) il 3E c PERMEIIC B PSR 08 (ElE A Dec 2009]. Available from: http://www.fda.gov/Drugs/
Bk ). HARMRIRMAEEE 19:745-749, 2008. DevelopmentApprovalProcess/DevelopmentResources/
23) REWEEZ, e K, REEZ, b MR OZYM BRI Labeling/ucm093310.htm
RS B IMAEWNEER. Jpn J Neurosurg 13:533-538, 2004. 29) Australian categorization system for prescribing
24) PrFMRAT, Zewitl, SPRULE  AHERRIC X A EHET medicine in pregnancy. Department of Health and
A YERFEOREMEICET AR (R, Pk 22 Aging Therapeutic Goods Administration. Australian
SRR S R AR 7 A D A P s e 2010, 113- Government [cited 4 May 2011]. Available from: http://
115. www.tga.gov.au/hp/medicines-pregnancy-
25) Tarnaris A, Haliasos N, Watkins LD: Endovascular categorisation.htm

treatment of ruptured intracranial aneurysms during

JNET 7:243-251, 2013
2 B

(B8] LR 2 BRI NTRHEC IS, BT R A, bl &, S ESFLMENFET 2. 5
W, AMK77 Y bA (S 8772 bAY) 2 HWTIEESHEEREZNEL, BRICS 2D 2B EEO 2
BIZOEHELz0T, ABRBI2HE L DICHET . [FEIT7 Y F77 v ba® LHEOERERRERFEZHCT,
SHIRIMAE ¥ O R - RIS IR HE U728 - B2 21T\, ARBHBRICAH S 3 2 SIS BT 5 B
ZEHAIU 72, [#ER] WEIE WHRHEFSRE) THRAR 800 mGy FEEE O BMEM R L, AR FEIRAN S iAo T R
T BT 2 BEEEM R 1L 005 mGy BRETH Y, HIRPTH - TOHOIIBIZE 2 2 BEIIMO TR\ Z L5
NLRERTH o7, [FER] TR 2 I BTN L TIRIEICA U A BB OB IIMD TRWEZZ 5h
720 IR ORI PAFICIE, BIBRDAMCD S F S AMEIEH L D00, HIEESICHETNEREDP O
BNHEEEAT) SENMEELEEZ LN,

JNET Vol.7No.4 September 2013 251



