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Pregnancy 12 Weeks of Gestation with Radiation Exposure
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ABSTRACT

A 23 year old Thai woman presented with car accident and fracture of pelvic region in the first trimester
of pregnancy. The patient was exposed to multiple x-ray for diagnostic purpose at the time of pre-operation,
in the operating room and post operation. Because of no indication. for termination of pregnancy, she was
followed up and surveillance in the ANC class. The patient delivered a healthy baby without detecting abnormal
findings. This paper presents a guideline for the management of radiation exposure during pregnancy from

textbooks and journals in order to improve the management for the other similar case.
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Vital sign : BP 120/70 mmHg, R 20/min,
P 90/min, T37°C

HEENT : pupils 3 mm. in diameter react to
light both eyes
Periorbital ecchymosis of both eyes
(left > right )

Heart & Lung : no chest wall lesion, normal

$§$182, no murmur, normal breath
sound

Abdomen : no lesion, no tenderness, normal
bowel sound, fundal height not
palpable

Extremity : deformity of right thigh and ten-
derness at right pelvic area and

swelling of right knee and right foot

MINTIVNAY

MIA5IIMTTINen (28 Fnaw 2548)
1. chest x-ray (PA)
2. film right femur (AP, Lateral)
3. film right knee (AP, Lateral)
4. film right foot (AP, Lateral)

mm‘smﬁ"amn%"mﬂ?;mﬁmmm?;qq (28 Finay
2548)

The study reveals intrauterine pregnancy.
Single viable fetus without gross anomaly is noted.
Fetal heartbeat and fetal movement are within nor-
mal limits. Placenta is intact and located at posterior
wall of uterus. GA is about 13 weeks by CRL. EDC
is about 3/10/2005. AFI is within normal limits. There
is loculated fluid at anterior wall of uterus about
6.3*3.1¥1.4 cm. that hematoma is possible, please

clinical correlation.
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Pregnancy 12 weeks of gestation with car
accident with

1. comminuted closed fracture of right femoral
neck

2. close fracture of right femoral shait

3. closed fracture of right knee

4. comminuted closed fracture of 2,3,4

metatarsal head of right foot
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General anesthesia with endotracheal intu-

bation

MsrAa (28 Huny 2548)
1 ORIF with Broad DCP 12 holes of shaft of
femur
2. ORIF with multiple screws of neck of femur
3. ORIF with TBW of patellar
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-4. short leg cast of right foot
{atsendnenisinfiniinnsengiseiuly fluoro-

scopy FIuAE

U T W
MIQUAnaINIAG
I ' . X

nassdn lFdunnanis luiaswnlul sz
2 datuailnilefianasirellguasialunedilon Tna
flne/l#FAan whole blood 2 units, IiFusnijTaus
iflu cloxacillin, gentamicin wazldFusufilandlu
Dynastat? 81013 lluazdtyaunautinaglunausini

FuusnaaTuUNFUNaIFIAA (7 108U 2548)

73 - d&l L 1 %

dilaeflanishtusmuaidu lifiainislavie
7 - 1 o v
fee 'Liflidensannvdasnaan Fulseniuanuwasls
Koyeuraidnagluinoeilnd vasleen 2 Su waeu

[ P dl
wWuenfutlsenau cloxacillin, paracetamol doulnan
@ ¥ d‘ o | Y a al
Suliiesauunuanwiamanm

SufinladeTundavaeandwindn (22 wueu
2548)

amsinldun@s Lilennislafiastiasuay

1 A ] ¥ Vas J
Tifraneenndainann fdﬂ’lﬂvl.ﬂTUﬂ’\i‘Vl’m’]ﬂﬂ’]W

U

= ¢
uinsesanumthnnsin

1t finstniaulnelfiesesdonngs IaFueygyali
nduthuliuaztinunmsamnmuizasnisinassiuas
AINAEBINITAN

a Y
msnsfamugihe
filanmmaiamanawiniliasainunngdaas-
tstlAnduuzin i BneGamisnluassiiaaglae
a o 3 a A o

wazayAtaadmsnaziintsuasnFarnasyinuiannn

L ' o a K ° ¥
wwifuandmisnluassiinung Asuusniilainem
ANIIUAN TR AU TAIEATUNTAUATNIN
upssAiANT e nagdansaainpITgAAans

al a 14‘ ¥ o
waniFnT e lsawenua@se Sawnndliioninma
v o4 d 4 d s s
FeiaTanawdesnnuigaivansamanuRaLngnig
$aneaaemaniuassd laglinuasaiaunile o

a ¥ a 4‘ o v Aaa v A
wazadunailaauaztyrfduiesnmiluiaaitedei
Wanafadiesddhifluderatldginsfnssduas
wuzth Wgaelmsaagnansnivlusnzangassd 24
flawiuay 32 dlanidenanisasealinuauEnlng
wwdn Tnagilaannenassinuidn

Suiinso 6 WA 48 S Ne. 48 10N 48 5a.n. 48 26 a.n. 48 9 ne. 48 12 no. 48
v 54.2 55.5 59 62.4 65.5 67.5 68
TusFulutlaanny -ve -ve -ve -ve -ve -ve -ve
vimnalutlaanay -ve -ve -ve -ve -ve -ve -ve
ANAUlaln 110/70 110/70  120/80 110/70 110/70 110/70 120/80
FTAUBBANAGN 23>PS =0= 1/4>=0=2/4>=0=3/4>=0=3/4>=0=3/4>=0=

AN Aan Lidnaanlaidn oL oL oL oL oL
seALdIun Aan lldnaanlaidn HF HF HF HE HE
l,amﬁ"ﬂ’ﬂllﬁn?’{u - +ve +ve +ve +ve +ve +ve
arsrinvus (§av) 18 22 26 31 34 36 36
ansRmLNG laifl laifl laifl laifl laifl laidl laifl




Region 6-7 Medical Journal
Vol. 25 No.2 April-June 2006

Pregnancy 12 Weeks of Gestation
with Radiation Exposure

Al 12 e 2548 Ungfilnnnsaagunn
manluassilaavin non-stress test wudnatjluinoual
uUni

filaemshnassfmnaninaunssiadiesuii 15
ne. 2548 fuheanlssmemnafondecSunssfiilu
Wn 7 uacliynidensanetasnaan 3 daluereun
Taanenung

MINTVNIMBUINSY (15 Huenaw 2548)
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BW 68 kg HT 150 cm. T37°C, BP 110/70 mmhg,
P84/min, R20/min

GA : normal, no edema

HEENT : normal

Heart & lungs : normal
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Pregnancy 37 weeks of gestation status post
radiation exposure with history of fracture femoral
neck with labor pain and mucous bloody show
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Spinal block with intrathecal morphine
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Direct and scattered
x-rays reach the

Adaptea hrom Wagner, exat. 1997

$9N"8l (malformation), ARNRAUNRTUNsITYFLTR
(growth retardation), warataaziian1Inaniily
U UNEUAY (possible carcinogenesis)
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Adapted from Wagner, et al. 1997
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Plain films
Skull .004 1250
Dental .0001 50000
Cervical spine .002 2500
Upper or lower extremity .021 5000
Chest (2 views) .00007 71429
mammogram .020 250
Abdominal (multiple views) .245 20
Thoracic spine .009 555
Lumbosacral spine .359 13
Intravenous pyelogram 1.398 3
Pelvis .040 125
Hip (single view) 213 23
Ct scan (slice thickness : 10 mm)
Head (10 slice) < .50 > 100
Chest (10 slice) <.10 > 50
Abdomen (10 slice) 2.6 1
Lumbar spine (5 slice) 35 1
Pelvimetry (1 slice with scout film) .25 20
Fluoroscopic studies
Upper GI series .056 89
Barium swallowing .006 833
Barium enema 3.986 1
Nuclear medicine studies
Most studies using Technetium (99 mTC) <05 >10
Hepatobiliary Technetium HIDA scan 0.15 33
Ventilation-Perfusion scan (total) 0.215 23
- perfusion portion : Technetium 0.175 28
- Ventilation portion : Xenon (133XC) 0.04 125
lodine (1311) at fetal thyroid tissue 5900 contraindication
Environmental sources (for comparison) 0.1 Not applicable
(cumulative over ninth months)
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Carcinogenesis
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brain anencephaly
hydrocephalus
cerebral atrophy
mental retardation

eye anophalmia

°

°

°

)

°

) microphaimia
° retinoblastoma
skeleton ° dwarfism

) craniosynostasis
° spina bifida

°

malformation of the extremity
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ime Post Conception

” - B Fetogenesis_
(8-15 wks)

Acute Radiation
Dose* to the
Embryo/Fetus

" Blastogenesis
(up to 2 wks)

" Organogenesis
(2-7 wks)

(16-25 wks) {26-38 wks)

< :;t;f Gy (5 Noncancer health effects NOT detectable
ra
0.05-0.50 Gy (5- Incidence of failure o Incidence of major | « Growth retardation possible
50 rads) to implant ma{ rnalformatim;;sI may | e Reduction in IdQ possible (up

increase slightly, but increase slightly to 15 points, depending on o

surviving embryos o Growth retardation dose) Noncancer health effects unlikely

will probably have no possible « Incidence of severe mental

significant retardation up to 20%,

(noncancer) health depending on dose

effects
> 0.50 Gy (50 Incidence of failure to | ¢ Incidence of o Incidence of miscarriage o Incidence of miscarriage Incidence of
rads) implant will likely be miscarriage may probably will increase, may increase, depending miscarriage and

large#, depending on increase, depending on dose on dose neonatal death will
The expectant dose, but surviving depending on dose | e Growth retardation likely e Growth retardation probably increase
mother may be embryos will « Substantial risk of | ¢ Reduction in IQ possible (> possible, depending on depending on dose$
experiencing acute probably have no major 15 points; depending on dose
radiation syndrome | significant malformations such dose) o Reduction in IQ possible,
in this range, (noncancer) health as neurological and | « Incidence of severe mental depending on dose
depending on her effects motor deficlenci retardation > 20%, o Severe mental retardation
whole-body dose. « Growth retardation depending on dose possible, depending on

likely o Incidence of major dose
malformations will probably | e Incidence of major
increase malformations may
increase

Note: This table Is intended only as a gulde. The Indlcated doses and times post conception are approximations.

*Acute dose: dose delivered in a short time (; y mi ). Fr
health effects to the fetus may differ from what is depicted here.

tBoth the gray (Gy) and the rad are units of absorbed dose and reflect the amount of energy deposited into a mass of tissue (1 Gy = 100 rads). In this
document, the absorbed dose is that dose received by the entire fetus (whole-body fetal dose). The referenced absorbed dose levels in this document are
assumed to be from beta, gamma, or x-radiation. Neutron or proton radiation produces many of the heaith effects described herein at lower absorbed dose
levels.

#A fetal dose of 1 Gy (100 rads) will likely kill 50% of the embryos. The dose necessary to kill 100% of human embryos or fetuses before 18 weeks’ gestation is
about 5 Gy (500 rads).

SFor adults, the LDS0/60 (the dose necessary to kill 50% of the exposed population in 60 days) is about 3-5 Gy (300-500 rads) and the LD100 (the dose

necessary to kill 100% of the exposed population) is around 10 Gy (1000 rads).

ted or chronic doses: doses delivered over time. For fractionated or chronic doses the




Pregnancy 12 Weeks of Gestation

Vol. 25 No.2 April-June 2006 with Radiation Exposure

M3 4 uannares@santsnelinalsansSelususin®

Region 6-7 Medical Journal 141

Radiation Dose

Estimated Childhood Cancer
Incidence*,t

Estimated Lifetime* Cancer
Incidence’
(exposure at age 10)

No radiation exposure above
background

0.00-0.05 Gy (0-5 rads)

0.05-0.50 Gy (5-50 rads)

0.3%

0.3% - 1%
1% - 6%
> 6%

38%

38% - 40%
40% - 55%
>55%

‘ > 0.50 Gy (50 rads)

* Data published by the International Commission on Radiation Protection,

t Childhood cancer mortality is roughly half of childhood cancer incidence,

* The lifetime cancer risks from prenatal radiation exposure are not yet known, The lifetime risk estimates
given are for Japaneses males exposed at age 10 years from models published by the United Nations
Scientific Committee on the Effects of Atomic Radiation,

§ Lifetime cancer mortality is roughly one third of lifetime cancer incidence.

Common Radiographic Studies

Chest (wo views) | 0.00007
Upper or lower extremity | 0.001
CT ofhead | 0.05
‘ Background radiation [ 0.09 m&&g%g%&mz‘;gﬂm
8 Ventilation-perfusion scan i} 0.215 during pregnancy is § rad.
B Abdomen (multiple views) [
g CT pelvimetry |53
g Lumbosacral spine
2  Intravenous pyelogram |
CT of abdomen §
CT of lumbar spine
Fluoroscopic batium enema |
0 1 2 3 4 5 6
rad (cCy)
Fetal exposure

;‘l.lﬁ 3 Graphic comparison of common radiographic studies with the accepted 5-rad cumulative fetal exposure

limit. (CT = computed tomographic ; Gy = gray)
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