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Three Cases of High Signal Intensity by Brain Magnetic
Resonance Imaging in CO, arc Welders

Young Seoub Hong', Myung-Ah Lim’, Yong Hee Lee’, Hae-Kwan Cheong’,

Ji Yong Kim‘, Hyun Sul Lim’, Jung Jeung Lee’, Kong Joon Sa’, Joon Youn Kim’
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Department of Preventive Medicine, College of Medicine, Dongguk University'
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College of Medicine, Dong-A University’

We experienced three cases of high signal intensity observed by Brain Magnetic
Resonance Imaging in CO, arc welders of steel-frame manufacturing industry. Case 1 was
a 35 years old man who has been an CO, arc welder for 10 years, admitted a sudden
onset of tonic clonic seizure. He complained fever, chilling and myalgia since 3 days
before admission. On admission, in the test of manganese exposure indices, manganese
concentrations of blood, urine and scalp hair were 5.17 weg/dl, 22.00 pg/l and 31.25 ppm
respectively. Case 2 was a 35 years old man who has been an CO, arc welder for 20
years. On admission, He complained fatigue, numbness and weakness of extremities, and
decrease of libido. In the test of manganese exposure indices, manganese concentrations of
blood, urine and scalp hair were 6.34 ug/dl, 14.62 wg/! and 57.87 ppm respectively. In
neurologic examination, Palmo-mentle reflex and Myerson sign were observed. Case 3 was
a 33 years old man who has been an CO; arc welder for 16 years. On admission, He com-
plained loss of appetite, numbness of extremities, fatigue and decrease of attention. In

* 2=l aXE tigtd el s3] A 163 FA) e TEHS.
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the test of manganese exposure indices, manganese concentrations of blood, urine and
scalp hair were 5.14 ug/dl, 13.79 ug/l and 50.08 ppm respectively. In neurologic examina-
tion, Myerson sign was observed. In brain magnetic resonance imaging, T1WI showed
symmetrical high signal intensity in basal ganglia and midbrain of three cases. Authors
argued that they were developed by manganese exposure, and we considered that follow

up study would be necessary.
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O, otZ8Hl 23 ARz A9 9
& ok & MEAFH, Rtz o SFIAAR
I &3 Fo o AAAFE Fo] Ack EHFA o
& Folae AAF B A% $RIAZ, Y
Foll o7 wzl& FHw, UAF] o M
R gz ofd Fol 9% F&4&dE ol i
t}, (Stern, 1983 ; Rom 1992 ; Zenz 1994) 18]
82 ol oldk wrkEo] QlAlel w|R]s= gl
alde 25 A Ryl =80 ¥ME FoE
oA &xm glont WtEeol WAdE £HAY L
Fzte] £ 7)sMel wEel Wik X 3 Hrt
fall Bttt &elA ok (Voitkevich, 1995;
Nelson, 1993).

W] £20) o3 AW F4E U 1 AE
g W71 4-399 2 S WY opdet o iR
Br 2% 9 F3E 539 A2 ud JoA g
ol BRI AYAHLE Ko FAHJRA
3ol UFEe] Wiz Ag3dn g42iA o
o (Brikkson, 1992), ©l&#{% HelAle] Ft&a-&
w7rel AR A3 (paramagnetic effect) o] 218)
A7) G 24 575 (high signal intensi-
ty) 2 3l gold <4 9lt} (Newland, 1989).

2 AFAEL A¥E FA48 998 CO, k24
A28 @xle) AAEE 2% thele], 3lel
o3 HFFS st HE, AJBARAL H &
89 9 ¥ A|FHIE 59 A g4 A
£ Al@3te] 3%09] CO, ol EHI2AINA Bt
o3 A 427E DRIV ERagd I
BustnA}b gl

High signal intensity, CO, arc welders, Magnetic resonance imaging
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Y il 3dA 2, oF, 288 59 5
AE B 71eke B8sigloy S8 sl §l
Aot vid B A9 2 TG 25_5":% =l
FPUWP b R e AS5UY T @S AT
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Fig. 1. Axial T1- weighted MRI(TR/TE, 850/20ms) for Case 1
Increased signal intensity in the basal ganglia({left) and midbrain (right)
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Zohill 47 mg/dl, & 91 g/diolR U TY Fol
A g e HallA M 07, FET 07,
2 4 mg/dl, B 97 g/dIE o]FLAL YUYt
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A& #AHA gstch(Fig. 1.
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Fig, 2. Axial T1-weighted MRI(TR/TE, 650/20ms) for Case 3
Increased signal intensity in the basal ganglia(left) and midbrain (right)
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B7re 6,34 us/dl, LFY 14.62 we/l B FL
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923 /¥, d¢2 130/85 mHg, EF& 233]/%0]
AT} AAEA AAA BagAs), A, Aol
2 T AlAFolAd AL et FFIEHA A
FEE = Myerson sign ¥g470] #aEurt.

HAMY 27 0 T2EY AHAL 2 7E, A0%E
92 34718 AAME B elln). Bxle) ¥
WZre 514 wg/dl, RFWI 13.79 we/l L T
7t 50.08 ppme® ¥ YUEE 3L Yeh)
=3
B g AL FEEY Hiv:Ee €59
1115 we/dl, 839 12.57 w/l, 8Z3& 1.80
ug/dl, 8.F3F 5.45 we/l FE BF FE7|EX
ool it

SFAMMSIY 47 e R X-AEy, BR 2
53 ZAL 3 2 oz A5 g
EoldAL it o AVFHIS T1AZG 4
A el e} BEF Fo AAL Ho|x] ke
W kEe HAAY 2 FHA aAEREsl #F
HAow S8 13 Fel 2 B} 3t AZHAEE B
geow ¥ &Ar|FHIA TR Falgl of
B e BEHA ¥d(Fig. 2).

X2 9 Hnl . ZEYoREE ZiHe], A
5dg Axgle] YR 33 fEFoIh

5 o

LU

Yhe AAHE 25, AATE 54,938025 429
M PP g Hae) R2BA]7] 4L FEolH F2
A o EAshe o)43d (MnO,) 3EE
M FEFTh WS AT H, dRYE,
T tEeR wol AMHE FES2R vid %
800RFES] At} W DECE ALEHE A
FE B F U%E B Az AHEEHA, o9
dx &FuwE, vtavdlg R Tl ¥4, 43%
Az, AR, =27 R #29 Az, &3FA Az
ol AHSETHWHO, 1986). $Eviete] A %
2k ke glom AF Yl o&stn AN
AM 7P Wol ARgsie At AAHE wEe
1991 7.2%F Eell @b, T4 @hE-L 19861
10.4%r Eolirh. ojglox A3t A4k 25%HE o)
]l 8389 Azo= o ol&H 2 U (FFAA
AEADH, 1994).

BT Ee FYoE FFE WY 95-98%E o
F9 3 HolAFe R wjAdE Y, o] wiEARI) 3}
G9HAAXE A& FItd wAHA @9
(Bertichamps %, 1996). 3% 3t R3le] A%
de & zAdAe EgH F447]1- (complex
homeostatic mechanism)el )& @& 29 A=z
2 wjdo] FrHel wet Au Pzt FgAde) o) F
JA|1} o] F=4]9) 274 (extrapyramidal system)
© W2t 3 B A S A2 Qo] o]
golgtH o] Ffo &HE Wit FNEFFEFY
WAz 243 £ A gotKrieger 5, 1995).

e 3919 BFURtE A2 5,17 we/dl, 6.34
pg/dl R 5,14 we/diE A9 0.58-2.53 we/dl
AL 5, 199492 28193, 83U G
22,00 wg/l, 14.62 wg/l 2 13.79 ug/! 2 HH
$1 0.11-2.67 wg/l (Watanabe, 1978)E Z3}3}9
on, £HAZtE 31.25 ppm, 57.87 ppm %
50.08 ppmeo=® FA4ES 0.10-2.20 ppm
(Huang, 1991) & 2338tk ol& Fd 1 ¥99
d53tol 1.83 we/di, Fd 2 ¥<le] dFYzto)
2.Tug/dl, 8.%93o) 1.57 we/l, FEEol
1.70 ppm Q1 FE ksl HH 28 £XdU&
& 4 3len, Hiroto 5(1989)9 &HFolA wxd
9 gt 9% wls 37 B €39 1.9
ug/dl, Nelson % (1993)2} Aelr &3F wzh
5 BAre] 593t 0.018 #M/ke(60ke 718 6 we/
d)o) Hgte, B FeElge YHER $X7)} gAY
H&gk FEolfith, =3 vP Y 5(19939) 2] 44
o] INFEo] LA Wzhd B A|R 22
(20v8) ol ThEk YztER e FAldAe 3wzt
5.5+1.8 wg/dl, 8543 19.8+27.0 wg/l, 18]
I AAE F(1994) 9] P37t B FF FHIE
9678 ] ZEAlel| tigt YHER He) zAlolAe] &
U7t 3.16+1.28 wg/dl, 8547t 6.92+7.43 ue
/il Bste, B FEe WER s dhe
Ay HAFste, 29 P T U0 B4 AR
TEALE H|gle] {oFA mAV Bl FFo)
et

A WtEEe 2olEAe 9, ANdEH, 2
Z3k, 7%, A4FE3, €8z, 4853, o1y
+ TR, 1Y, B89, 484 59 shgE
H[Eo|d S0 R ol ERe| Frd wi 4714
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2

Al Fdatole] HAE 4 glom ok ZEE F
&5 A&HQ 271 o] FoA W U7,
™ B, /MHE R, By, SWER,
WER, Aot (dx), A, ARl 3,
HAWAL 28, &XF T vZHgAA A e
el B FF7F Jehdth(WHO, 1981 ;
Clayton, 1981 ; Stern, 1983 ; Rom, 1992 ;
Zenz, 1994), & & 204 dz, £2A9Y, 48
7y, Fd 34 HR, &dA¥, A&83, 34
A5 5o Fhol AgH] olg Y AAFE
9] z71FAAeE AlEEHW, ZF# 294 Myerson
sign¥} Palmo-mentle reflex ¥4, & 3914
Myerson sign 442, o33 &2e] Bl FF
T8 &7 YEd F e AATH oA
(Merritt, 1995) & <3l ojE] e e &
T 9FEFFE dE A&HA FHPAPE 28
gRo 2 AAAt WUHFEA Fto] Mol F A3t
o A& FETE FEsle v o V1de FEA
YollA w3l H9] 7|M¥ (basal ganglia) T4
FE¢l 023 (caudate nucleus), ¥z (puta-
men), B%7T(globus pallidus), A3} (sub-
thalamic nucleus), %39 F&A T4 (sub-
stantia nigra pars reticulata) ol &3-& %%
o224, ol FALE F-H9 &Aool Dopami-
nergic projection®l output pathwaysol| 33|&
Fasled wle FETol dAHThR g} (Shino-
toh, 1995 ; Barbeau, 1984 ; Yamada, 1986 ;
Eriksson 1987).

a4, A71FY FANA B ARG ERH
(paramagnetic effect)ol & F& ol 7
A (T1 relaxation time shortening) 84, %3te]
HzxA B g HaAE A5 Y8t Newland
(19872 d5old MnCLE &Y 2 A9
of v, Bz, FATE, AFE Fe nAls 2
=7b JehedS #Esiaen, EF13 At
£ 59 Aol YA FA1F EXE HQTR
399}, Shinotoh F(1995)2 U%elel HFFAs}
9 o] gk AR Aol MnCl, FHF
AV M9 vldd, wzy, 2R, At 3l
3 AEE A e ole Newland %(1987)
o] ZAzlel AP on oy dgoldAa HAAH
A BEA L AAE g FAe T FF

2
2

i oE d 2

Hile) e BT &4 4§ RAolHn A&
S Ui} ol Wrtel ¥ A wAFH o
%(total parenteral nutrition) && W3to] I}F
StE @xt9] o 27| G4 TlelAx ¥ 714
2 ZHeo 3E =g #FAsA (Eima %,
1991 ; Inoue &, 1991). Nelson 5(1993)2 25
Wt AkEel 229 03] 2 B o3 L4H]F
191614 @A E PSS BRaslged, o #xb
£ UHEZ 239ARE 5 9 22738 AEE
I HARoR ARF, 7|Yg¥As}, ARFAs, H
AH Atz F& JEpien AriEE J4 Tid
A FE /1A Y FRT NS AEE YERI
o}, B APy Fel 309 e 2x 2 F
o gloid thae] Alole AT H o v, ¥
Zy, B4, A BN 1A E Anr) #EE
9 AT7EY AR B FHE BHATh

¥ A7)FE G TioA = 1A 2 S oA
1A E =7t e ¢ e 295 para-mag-
netic metalql W3, A, T8 Fo HI % 4
% (melanoma), 41734 #%% (neurofibromato-
sis), A3} (calcification) F°]v}H(Osborn, 1994
; Montgomery, 1995), L&y} A&, AR
F2 N3)3le A7|FE 44e 270 vigAFe
o, H2o] YA Fhozx FEIHAH 5 9]
o}, 9&HH (Wilson' s disease) 8] 3¢ 3o F-g]
AZos FAMG 2AL BY F ey o #3A
A A Ao R aFTee wAEst 4 254
tde] Ade] Welzlng 2 ZESae Pdso
Ao}, Hallervorden-spatz8 o2 > ol FHol A3
o] fALRE S-S Ve & glont o] A F
AT A dAEAReE A AT 2
$EA A8 Foz il

B ZH8o] F2 AMEE CO, o2 88 9ojo]
of 1.5%9 wWzlto] FiEol gl& ¥ oz}t Fl
o] A\ o 4BF AvjEolAM 7.62 mg/gH
5.01 mg/ge] B7to] HE=o] nEgxs] Ut F2F
goag 4 31k o] Nelson £(1993)¢] A=
He olm 44 F 90 F $ate] B 9,97
mg/ge] W AZENE A FAR F2 FE0|
Ak B FEY ZERAEC] A aFAZ A
o] AP A AT AR T ARWME ¥
TEE(TWA) € 0.48 mg/mE et F3HE2
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il /me ©)8F AR, ACGIH o %
A 2 FY HEEER 0.2 mg/m Boe &2
ek W3 F2e] 2 AA ] NRA N ol
3 T

& &

g ofr L

o I

o}z WHAR Fovt ERYY AFARE AW
B9 Chandra%(1981)2 0.31 mg/m’ ©)%+e] Wzt
Foll Z2¢ 60 SHITEA ] g AqtellA o
27T B} {8 g2 AR ol 2WE &
9] &en, Rosenstock®(1971)% 0.14 mg/m?
o] @ Fref 1-35dzt Z2E Z2AAM A7
PFA oA Aol YEPEE B stk <Y
3 AT AGES vFo] EW & FHE WHEF
o] ERL QA AATH JFS wEF Ue
7 EZRE Y& FHE 4 Utk Roel §
(1987) 0] 29 WEFRS UAT ARE 8.5
g, aglm Ar|zke] wrEE 9 A 93k 23
o] 9173k A ER EEUYNE AAEHE v, B F
dEe] UNHR FF A ol3F ARES 1)
A Brteiol & Aoz AleErth

S84 e Yoo g FRIYA, HEBAY,
A7d, AEFE, ALEF, ALES, AEA
DAY n¥EE, WY A99, A9, H¥
4 WA o] Ut} (Celesia, 1983 ; Jans, 1983 ;
Lockman, 1988). =% Wzte] Fewst kA
LA Ado] vl 58] Ayt EF5sx=rt 4
Azl o] He AoZ HunEm ok ey
A ezl 78 T4 FAPHez BAF
Tt 23 (Paparasiliow, 1983)¢} A9t 3%
w7t e A VAol sl o Ao R #AA
gele B (Carl, 1986) % SlolAl A3 A
A dA FEgsicl, S8 194 AdE =340
AL AR1E WA RIAT PAFET #EE
Azl HAe d7AHRRE olelE Aor Yzt
Hel, dHA 2@, @, AVFY 5 d4H &
Fog Hof utelgiaA HQel o3 Aor FHHE
ok uEbA Sl 12 4zl 23 HEel A
o] " Ao g AlREelAY old] HEjlMe
A&HoZ A7} glojok & Aol

BHEE0] 9) AAFAel FHHe s
SEo] wAstd 352 o¥H(Rodier, 1955).
AW wzte) WL BAe® Ca-EDTAS 22 %
3}l S

)

2709 AHgetE A% olu AE AHAY §

= AR A Fd0l A&He gYrlde 2 Ad
£ 7Idisl7] oJf¥tba 3} (Cotzias, 1968). FE
9] ¥ 27| g G4 BNEATE YHERY, 2}
73 2 AAEE AANE, WAER 1 53
A DB R o)Ee] HWU|AY, $H9 nsF
Ev PEEeE AFPsie AP Fad EAz}
2 gzEolzi), o A g Fde] FHF
ZH &) #EAHAE HWE HiEs FET] WA
HA g& AL yE5Ee d¥d o8 744 ARzt
#Qgly] WEd Ao ALg"Erh Rodier (1955) &
PHER ] Z2E FRE I AT YHE
o] Fdoe 3, A%, HrlE, MER, Y
B, 29 N¥8e fF, €¢EFH s 59
AR} AE o} glm ol F e A wet
Z2/MF SRR NEelA 249 3= Ak
1 &Yk Sano%(1982) & WHFBRY UE
0] FHA o #3 ZAMATAA AFdldAt 162
W3 59 3. 1%) 2 #0&FFT 819 39 (1.9%)
9] hemiparkinsonism A& EAN T 2 2
= 15 (9.3%)°] 7PHURIE, HAG, dojifd|
59 A8 o FAEE Eivka e o] F
45%€ H3 5d Fo I AL, °1EFY 39%
© AN 71gEo] gtk st WIFE Wi
= o8 7k A At B B 5 S
AlAFEFTE, wEkA el Z1AY R S o] b
3 JRFE] FE| s Bt §& At ol %
ojxol & Aoz AzE, olg] HFo|H FAtd
98] z=7|x o] olEg 27| YANFFA] o AR
B gdo] 2R =32 f8E nd 4 Q)
St ofe digiX = WAL A&HQ) A7 °
8% Ao Aztdrt

#d E

A¥E F22 Y4 CO, kI8 I2A e B
29 AFAFE 2 Wb, Wt o HHAE
o3t olo tigk P ADFH ZRHFYE vt
A B2 8 3 222 290 g gy =
2ol TR AL, AEERA, DA, TARIEAE
HALE Nsle] 3QleA 8HARF Gk w7t
Fdd Y3 24& BAAAr Laske
o|th,
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