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— Abstract —

A Case of Acute Organotin Poisoning

Yu Jung Kim, Yangho Kim, Kyoung Sook Jeong, Chang Sun Sim, Nari Choy, Jongchul Kim®,
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Department of Occupational and Environmental Medicine, Department of Neurology”,
Department of Internal medicine?, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea
Research Center for Occupational Poisoning, Tokyo Rosai Hospital, Japan®

Background: Although organotin compounds are widely used as PVC stabilizers, catalysts and bio-
cides, their effects on humans are not well known. However, their acute intoxication is known to cause
neurotoxicity in the central nervous system, renal toxicity, and hepatotoxicity. As there has been no pre-
viously published case of organotin intoxication in Korea, we report here the first Korean case of acute
exposure to organotin.

Casereport: A 43-year-old male with disorientation and behavioral change was admitted to a hospital.
He had been working as atank cleaner for several different companiesin the previous 8 years and a week
before admission, he had cleaned a tank containing dimethyltin (DMT) for 4 days. A day after finishing
the job, he suffered decreased memory, behavioral change and progressive mental deterioration when he
arrived at the emergency room. The result of spinal tapping was negative but on the 4th day of admission
he deteriorated into a state of coma along with metabolic acidosis and severe hypokalemia.

High levels of DMT and trimethyltin (TMT) were detected in a highly sensitive urine analysis. After
conservative treatment and chelation therapy, the patient showed some clinical improvement but the neu-
rological defects persisted.

Conclusion: The patient appeared to have been intoxicated from the acute exposure to a high level of
organotin while cleaning the tank.
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T34 31gES 434 (tin chloride), £3F4
(tin fluoride), 2F8}F4 (tin oxide) 5ol 9o 84
& otz foF AR ARgET 713N gEtEe
AFA 93T F57t S Fon F2 gHer wjAs
= B9l A= Wizt AW 5
B F&3 o] H7] wlEo A nRE {3 3
o] [¢)

l

l_“_’-: LY
Foll 15-20d o]’ "M =24 #Holl F4F(stan-

nosis)°] FHETHATSDR, 2003: James & James,

7154 gEel= dvlE F4(dimethyltin, °lst
DMT), "%¥ F4(dibutyltin)., "eld F4
(diethyltin), Eg]¥€E 4 (tributyltin), <S8 4
(dioctyltin), EZl#ld F4 (triphenyltin) $°] o
W T2 Foayg A, FuiA|, 98 AR dy
o] 8 th(Warren, 1973). 4 543 F7154 &
=40] vov {7154 898 3 A (trimer) =
=70 wig- stk 717 SEES Y, A4, I
& B3l 5571 T ey 24 wet gEe 2%
BE5oA wjdo] Hoh QA G FFe} AF AF5F
B3 AFFR oA FE 59 A 9,

(ATSDR, 2003).

guE F4 (dimethyltin)& 4713 stollA] #7154
743 93E (methyl chloride)o] WHg-alo] A
o 2 Ao 88%2] DMT, 8%2 Ezjud F4
(trimethyltin, °]3F TMT), Z18]a 4%9 2xvd 5
A (monomethyltin, ©]3F MMT)e] #atEz A=
& A (Besser et al, 1987). DMTE SAlo] vtou
FAES] sl TMTE SA40] o F2 321744
| g 9FS Jebdth(Stoner et al, 1955:
Feldman et al, 1993: Tang & Li, 1999).

1315}- _ﬁ_y] }\4 glrsL ,] /\]7:15/\4 036]:0 1950
olFz Husl ¥ct. 1954 oA EgloE F
A (triethyltin)o] /8 IFXEAE %%f& T FF,
oA s, AHI} 7 100010l AFY 3
1929 (Grunner, 1958), o]& A /‘1171]Xq oz %7]—’?
A e F5 ARIEC] % Bt Ha o 59
TMTE 19783 o]& = 9719 SEA 7 B 5102-—&]
% 7ol Argslint. 19789 29| eyl AEaty
A TMTE ST & o4 2= 244 345 Ee
™ (Fortemps et al, 1978), B2 A& 9] & TMTE
e 6 22 §4 HAA-AY S5 (lim-
bic-cerebellar syndrome) 3745 =29l Alel7l AUt
(Besser et al, 1987). Kreyberg 5(1992)= TMT &
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A AST 81 IU/L, ALT 46 IU/LZ ©
Qo= Folado] gllem A=
o W5 HALS Ao Aol et

P 49 AFE A= o2o] AstEo] oXEH A
gom, dd ArtA Hdad 371 Na' 135
mM/L, K" 1.6 mM/L, Cl 127 mM/L, 98 7}~
HAA A pH 7.178, pO, 71.5 mmHg, pCO, 25.1
mmHg, HCO, 9.1 mmol/l, Sa0, 93.2% = AZEd
7 A abgol HHa gidlen 3% 2R
o AAEE V3694 ST 24 4= T 9o Evl &
As BHo AZFET I3 24 BTk At =
ol ZEg AeHjodA V=T T U B S5E Al
itk AlA7]s 2+ 494 BUN 58.3 mg/dl,
Cr 1.32 mg/dl, 5¥4 BUN 67.6 mg/dl, Cr 2.35
mg/dlZ 4 AFd JEHE Btk BEH X858 A
otglon dd TEA Al do Hafox wiE S
9,360 7H/mm’, A4 11.2 g/dl, 4% 185,000 74
/mm’, AST 351 IU/L, ALT 119 IU/L, BUN 78.3
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mg/dl, Cr 3.07 mg/dl, LDH 1,030 IU/L, CPK
9,686 IU/L, CK-MB 38.29 IU/L& %t 7ls FX%
o5 Za FAF F49] SV AR orsl 2 3
Félls o] F7iE BT

q]% A g3 HA xLoJJq.ﬂoﬂ/q 71 z/\qoﬂ =3

Ao g FAst A FA A& widS F3IA7]7] HOH
A 74dARE ZAY o] EAl(chelating agent) 5 4
Brltlsh—antl—Lewmte(O] 3l BAL)= 2.5 mg/kgi
2
5

Hn

I HETLET ARE HOH

tlo N

P A% K 4.2 mM/LZ 2= §
@y JlagGAbl = pH 7.175, pO, 109.1 mmHg,
pCO, 24.6 mmHg, HCO; 8.9 mmol/l, SaO, 97.5%
2 A 4bgo] A EE AT

HE 1294 skate] o451 e b A &E o] ¥ Wi
= @RIs] S8l HA| TG dEd s AAskTh T2
Az G FE vk WA 7 2 (posterior
rim of internal capsule), *%(corpus callosum),
i the] (cereberal peduncle), IZH 4= (cor-
ticospinal track)ell Z2A HAdo] B9 oh’f_ EH%VJ.
ol 13 (high signal)S HEJth(Fig 1B). ¥4¢ 14%
5 EH/‘VJ ol wAHA K 4.8 mM/LE 7&?"0
FABIATE Sl A 71# Alee Aldsta 1TSS
715 olgstdon, BALS FHaist.

A 2044 oJ2lo] s &EH o] E= Tof| Whg-g Holn
79 AlEI AdE mERle A=2F HAdh 9 23
A= ool Wmatlon s FX¢ 25 E4 F
29 ot st Aok 2y Sxbe AdE As

9} 89 AHEE Atz L7iA|9] Jerq 71e] Ao & 2
z, 7% A2 5490 99 VHLA A 29D
A7) 88 Qg A o] Ao LS"é% B BHEe] A<
78*&01] Ve
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2 FeAN 7}t 99
A Ashe 3] Zli‘—l’cl?ii}(’l‘able 1.

Aejel: A BAALe] ARA 6 FARIT 8d 7
RE oy 7 RO 83 34 A4S AR 1
d Aol U8 DMT Az 2)abe] B2 F2 29 e 8
At 1A stled YAl ST ol /3ol (idHh
e 64 HFE 493 DMT A% #3add+s skt
A BAl @2 9 TR 39l A AL silen H
3¢} AhrAaE A9t g3 2 2 m, Al
2 4mz, 93 WRE AA5E 9TE 4 9 8
o] o1& F e A=At oA B3 Yie
= @A A Sk Adle skdla UmAl FRES
B3 Held Ex AYE skt DMTe aLe 7ist st
M FEFHE dspidat wEAIA g o] I
oA 2] TMT9 MMT7F FAHE=A 34 AJd=
JE Aem dHA ok ady dA B3 A4 F

Zﬂﬁd%‘ ? g A &4 FH= Brbsstd
=F oo s et 4 gl

A= X]E AAb ko] a9 W £ 3
A A s 48 =i BAld AdFEAE

N
2

(Research Center for Occupational Poisoning,
Tokyo Rosai Hospital)ell 2] &}ich.

2¥ F DMT9 MMT, TMT %2 dAZZrtED
o -fredZetznr A 247 (HPLC-ICP-MS)&
ol g-3to] 3}etdE (species) @ #71F4S St

Table 2. Analysis of organotin speciesin urine (unit : ug/ g creatinine)

*HD MMT DMT TMT
6 0 262.2 598.4

9 0 779.4 336.5
11 0 656.2 946.3
14 0 514.0 578.9
17 0 611.1 607.0
19 0 515.2 597.8
24 0 293.0 450.1
31 0 94.3 97.8
38 0 39.0 74.6

'27th day after discharge - 0.2 («gll) -

* HD: hospital days, MMT: monomethyltin, DMT: dimethyltin, TMT: trimethyltin
' At 27th day after discharge, MMT and TMT are not checked, DM T concentration is not adjusted with creatinine
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3} 2th, AW A BE FFFE 5 34
skt dAAZetE 2 9 (HPLC)E HP-1100
(Agent, USA)Z o]&3td 4354 (SnCly), MMTE
Helatr] 9Jste] oF o] wed#<l Rspak NN-6142
ol g3ttt ol RE 5.0 mM ZEAHHNO,), 6.0
mM ZA(NH,NO; ., 1.5 mM 32 dg7=4t
(pyridinedicarbonicacid, PDCA)S ©] &3}, #%F
< 1 mL/min, AE8FY#FE 50 plolt}t. =2
gtznl AFEA7](ICP-MS, HP4500, Agelent,
USA)oIA FA419] Heke M/Z=118% o]-&al3itt,

B4 Ay AW 5 DMT 5= 4 694 262.2 ¢
g/g cr. TMT 598.4 pg/g cr= wi- E7 Yebsth
BAL A8& Al&e A 294 == 949 9¢4= DMT
779.4 pg/g cr2 "¢ =% BAL X85 8 3 4
4 14Y o1F 2 Rt ke 99 199 ol F A

29l 742 Bt TMTE BAL A2 FsH

& =5 Aoy o 1994 o3 =2
a9t 29 5 2794 DMTE 0.2 pg/LE wZo]

. MMTE @ate] &®dN AR Zott

A

o
B ZEE A4, U A DMT A% 835 497 A
astgon I thE ERE ol IS ThEHY. @
Al A& oA DMT A4 ®3 O S8k f7154
o 9 =9 AR FHHUG. A, HF2TA
E AEHA got gxle] Awdd DMTe TMT7}
1 EEE AZH §7FAd 1 ¥EE =29 A

52 ugY @ E4E 991 AR F 9488 F
o= 7o e, m Ax PN Fol A&t
SEERY

B 24 vl WBF ¥4 HEY So| HAH
A3 HA5e ZA GA Aol weh B e

hinss
rﬁ
—
DO
e,
2
i1t
>
rob

[e} [¢]
Fglgta AR 159E BAoy 4d 5/MLA
T 8% 2AE dEasith 5 54 S HolFe
APARA 20z FA 1T FES AT

(Fig. 1). ol¢} 22 HaAp|FHId 24 & 715
A FEAMCIAME B | Ao] glglen 2 oA
A& B

DMT= SIAl W 54¢] Jou TMTe 5 42174
4 S QA W AHAR] = T 3
(ATSDR, 2003). 54744 32 7%, 24, 7E,
o) Z=, A o), Alok o), A7 3z
stElth(Barnes & Stoner, 1958, 1959). TMTl %
H AEEES EAFom HA, A 7+ nREE,
AUl AT, AR, FE e AEd F
A & WA £ Ateke A dE olds UE
WAt (Brown et al, 1979, 1984: Perretta et al,
1993: Han & Chung, 1999). 1981 SYo|A 6%
sietg 22A50] DMT 4ol AHed ®as Ha
gt T olFEE BT, DMT $dagola At
TMTS MMT7F &% 4o llen TMT7F U= F
4 2o we] Sdshy] i 6o 22Ak= TMTE

FYe Aom FHo] Hny. 2EA BF HY o,

Fig. 1. Changes of MRI finding. a. before admission, MRI was normal b. at 12th days of hospitalization, MRI showed symmetric
high intensity lesion in bilateral cerebral hemisphere c. at 4 months of hospitalization, MRI was normalized
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o
ol
L,

Ay AGEAs 719 3, A S
59 HAA S Ao FolE Hix 6% F 19 129
H AbdEtlthH(Besser et al, 1987). Fortemps %
(1978)C 3/1Y S TMT 4 =22 g F%, 7]
o o, BHE, &% As AEY FefE Bl AHE
Husleh, B FElclAE A At <4 A3t @

7 &, oS EE Hole 5 old TMT &5 A<}
FARE 3248 B tH(Table 3)

Ross 5(1981)& TMTe =% © 2299 Z=2AE
ez 18 & 1 &7 A wE579] A4 S
o] AEE Hlwd A¥S Husiytt 2y 1 =E7S
A wE:wtol vlEl dwE F2d, o& A, 259

B3t

S7de] o wol YERNITE E Besser 5(1987)¢]
TMT o5 222 6% T Aold2 b2 =& 12~16
N Foll= vlAIgE FA 5l 719 Aol
o gidlen 1HLe 44 Hoj

—
. I
o 234 U Aol 4R F 41FY AFE 37
%

4 =E2E AHCUAE =E 203 | Y, e
A9 o), 719 Al B2 dEEs AT o] g9

k= d 3}

2 oA TMT7F AEERen 449 Hellz A

Al 71 Ao, dATH

(Feldman et al, 1993). ¥ THdAM= Hagdz
A, 719 el AgE At == Y F

[o 4 =

= K 1.6 mM/L7H] #Aase 55 AZ2E5E
Hola thabd ko] A&HT. oo Ba #

Table 3. Reports of TMT poisoning cases

—

MT
Bl
< H 3 (Besser et al, 1987), oA Lot 271¢]
71 4 25 AlldM T 399 2F AZEE Tl AU
I o]l F2He T AZFEZToE AMYEtHXie et
al, 1999). & Peng 5(2000)2 TMTel =49 1239
54 AZFEFTe] TAHJTG 71Es. F

O

EA@ATNME TMTZE 289 A% fES FH6t
Z X

o)

=

S

= FEE Bd, 19819 TMTel| $5% 689
oRAE T 3 AZFEESH A A

o

=1
U AL FAd = UUTHTang et al, 2002).

Rey 5(1984)& TMT 522 A3 Alde] 27 4
3 A Ause] A% £42 wusle e, ek
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Source Clinical features

Descriptions

Fortemps et al (1978) Headachea,memory defects,

loss of vigliance, insomnia, anorexia,

confusion, disorientation, seizure
Brown et al (1979) Hyperactivity, insomnia,
Ross et al (1981, 1983)
loss of motivation, loss of libido,

disorientation, poor concentration

Rey et al (1984) and
Besser et al (1987)
blurred vision, death

Feldman et al (1993)

Jiang et a (2000)

Depression, forgetfulness headache,

Hearing loss, amnesia, disorientation, confusion,
aggressiveness, hyperphagia, ataxia, neuropathy,

Disorientation, inappropriate affect, memory loss,
seizure, depression, fatigue, insomnia,

100 people were hospitalized and 3 people died

Two chemists were exposed to a mixture

of dimethyl and trimethyltinchloride,
recovered completely

One chemist was exposed, fully recovered
12 workers with high exposure were
compared against 10 with low exposure,
result was variable from personality change
to complete recovery

Six workers exposed, 1 worker died,

3 men had mechanical ventilation,

2 men remained permanent neurological disability
One chemistry student was exposed to vapor
of organotin compound. He remained
residual neurotoxic effect

1000 people in china were poisoned

by misusing organotin
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AgAolt oFEol 4 2% 24¢ £ noe
WAY 9% BF, A Q7] $TY, ARG o3 2
Ao 54 Agol selo] JEZ AT

A

e o
"rh(Kasper et al, 2004). weha £ Felolr B
Jedgidlee ALFESH ﬂV\} s +
FAY =4 g o xeE Aow FHHT

2 ZFdle #xe] &9y ‘rr7] A €]
48 53 DMT< TMT %25 <13}
(2
1

(20000 °] Agoz 71549 ety E dEE Al
Tolledl DMT #2 294 A&/E Y F54
Atree] W3t dooA DMT TMT7F 257 E7
AEE Ae Hasigin. 371 @AM = & W TMT
=7t =4 AEEol DMT H3golx ez A
A TMTZ ¢ &4 %1 ] A& 7FeAdol Ay

03:
=

Jlang et al, 2000)59] =4 X-}“CLO
o s = WAE 4 gl

B ZgolA %1% Z7]ol= DMT9 TMT =7 =
U Axb gxke] AA| 9 Sode] dstEn
o wetd F7154 F=rF AAE] Ay
TRt AHOR Bole Fom

31 EEe o] dolud Wud F5 3L Hol
A gHgte Aojx HAa 1FYL A7 Holo} 3} A7}
@ A7 AR 34 9 S e Sige 7

2N FES ARESol 3ttt BALY 2~3 dimer-
capto-succinic acid (DMSA)$t 2& Zeo|EAE A}
3=E sta Jlon 539 " F4(dialkyltin) 5

o= BAL, EgiE F4 F5 X3d= DMSAE
AFESla o (Fait et al, 1994) ol 7k 1 &3}
= BEetA WelAA ¥tk B SHAAME
BAL# DMSA F 7H& 2F ARt i afglov =
Woll BAL®|oll= A 8AI7F F#HlEo] A edknt. whet
A g TEAIRE 14971 F 8Y3E BALY £35Sl
on ZYolE X5 o|F A Ak, 1HEA, 74 4l

2 Fo] 3HE Brh BAL Fol 28R %E A0 U

DMTS] %%7h 348 Z7hse] %ol 32 F 537
Q9 19947 £& BES fAT. olF 99 2
WiE A%AG] ok 0o INTE A% 4F 2

;gfsal 4 913 BALe®] DMTE %‘aﬂ °|E 32} st
V& < F A ay dA @3l 94

Y

A9H 528 /15 55 18

o] BALS <Felztgol o3 AAA HEA A7 W&

A Zax o A DMTS TMTS AW Ak 2 HH
Aol el FEetAl Ldelxl Aol gl7] wiEel 4%
W 4 s st deold Xge] dFIA 2 o
Atabgell M2 A= Begs] & 4 gl

2 Zele] AL B DMT AB 92 i 42
A9 £F #7] 34 SR wdol fglent A4S

= TMT &5 5483 stk 28v ﬂZM Zrd st
e "ae Ad3Hd 1~-2dnd vy DMTE A
A7l Wi AAaE AAsk U, v Afa A9
A S Adateld A A3 S AWE
ste ofelw wiiel A4 B2 H4 A4S A 9L
A Ay B A= BErbseiivh. weba Al
TMTe MMT =% o529 J=S5 Fotd = gloirh
TefA A7 ojud f7]FA SRR =EEHAEA
28] getd = flla, DMT A4 TMT
b ole A RaER ArleAw seld £ gt
a8} 3kaje =37} :La
A AREES Tk EY 2 FHe f
shuel TMTO 54 $5o2 fevet 74 Hiolth, &
A B A R TS AL E8sta slen
xlolxq o7 w2¥E= gz Bo ] E9] A7} Aol
o thek a7t AR o] FoIAA] e FWelt}, B F
dE B9l FF 7l FAY A7 Aol gk 37141
A7 o Zow HekAn,

Vg 3

olHe] B
= garo

o o o[)l

o ok
i) =

B2 Sehag oAl Sl AFAR Qe AHes
E 7] N QAle] nAE 9 gkl Heel %

=T ﬂ A ol AT A=
= Atk HT A
AEE :?HMIH }Zq 77 B
N 2= Zd2 480719 Lustast dt

Za: 434 ‘)rz};t; AdE A} o) FES zii
e}, = 8dA o 3|ake] WACH B3 A

g Aol

A4S sk dler, Wi 1Y A & At Ja
Had #7154 452 DMT AlA 3 AlF A<
447 sk Adle B F ded AYRE 7199
o)’ FFE Holw XA} 2o FHA
st WAL Arbs Ao m 9 49
RH-‘?“H HAMe A, 55 AZFESE Holn &3
2 9=t & A7 DMT9 TMT
wEb A depdth, uEd AR % Zeold awg
3} 7‘__3134. 01/\} %}\}0 gzqg]gioq_ /\]747(4/\]2‘;1' ]/\k‘o:
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3 34 Fuey
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ZE: A 93 A2 Ay =% 1 =9 DMTH
TMT FHo2 <18 F4 7154 F5o8 Akt
EHUZH
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