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Multiple Brain Calcification in Chronic Lead Poisoning

Sung Ryul Kim, Byoung Gwon Kim, Young Seoub Hong, Do Won Dam,
Soon Seob Choi', Kap Yull Jung, Joon Youn Kim

Department of Preventive Medicine and Industrial Medicine Research Institute, Dong-A University College of Medicine

Department of Health Care and Diagnostic Radiology', Dong-A Medical Center

We experienced a case of occupational lead poisoning employed in a secondary lead smelting
plant for 12 years. The patient was 39-year-old male and had been felt dizziness, recent memory

- impairment and intermittent severe abdominal pain for 2 years. On admission, blood lead level
was 92.9 ug/dl, urinary lead level was 19.9 yg/! and zinc protoporphyrin level was 226.0 yg/dl.
On the blood test, hemoglobin was 10.6 g/dl and showed normocytic normochromic anemia.
There were no abnormal findings in the biochemical and hormonal tests. Decrease of 1.Q. and
use of words in speaking were found in the psychiatric and psychologic examinations. We
observed the finding of motor polyneuropathy in the nerve conduction velocity test. Computed
tomographic finding showed calcification lesions in the basal ganglia, dentate nuclei, caudate

nuclei, and especially characteristic multiple calcifications were located in the subcortical white
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matter.

Key words : Occupational lead poisoning, Brain calcification, Computed Tomography
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AFEL B.C. 3700874 Hippocrates7} 22 7]
%31 ol#)], 18393 Tanquerel des Plances7} A3 Zol
g A g Setgon 204719 0|27
Hamilton(1943), Cantarow, Trumper 5(1944)¢] A
¢} Aub(1962)el @ A7} o] A7 He 2
HARE A7 H3 = FEolth(Zenzet Sarayan,
1994). AF =L 11 Uloly P FE, <% e
el ol deiA e 2 WHEL avkA| FAlE
o ol $8% AYA A% T2 st

de F2 ZF7A £3P1AE F3 AA e S
A H1 Lofd JojAM= LSIAIE B AA A
Aol EAZE Hx lov, AdA 53] A =
o) A% SEAE 58 Aol © BAZH €okm
d2x vh(Zenz$} Sarayan, 1994; Alf, 1992). 7]
ol AX Ael] HEstA, HEHoR ZaedH T3
ANZA, BERAZA, 5, A%, WA, 34, &%
ol 7154, 71474 Wt 7k A "oi(Cullen F,
1983; Whitfield %, 1972; Hinninen 5, 1982;
Seppalainen, 1982). ¢ol] 2] 3 232174 742) 7142 W
3lol| giejA = A E 19703 o] ARE Al &2
Aolv B8 43 € o] 48 B dT7E 53l
e 1 =381 2™ (Ostertag, 1929; Strassmann,
1949; Slager?} Wagner, 1956), 19803 e = 2}&
A A GRS ol §3l] At Fas) A7t 2
B0 9l oL}(Ah, 1980; Graham, 1981; Reyes %,
1986) Zujollx19] ol gt At vinjgk Aol
2 ATREe P12 Qo =¥ 22 e
o2 7R 48 58, 4 FAF Z A o)A HA
E NS A3 AP T AFFY] AAE HolH
A, HZAFE DSEY(CTYS thdy 233 Hdol

e ol & Aol Rastast gt

Ol

|

g} @A}, 394)

T4 A A% BE, oxE g, 2 719
2E

B Sk 24 dAE 3R 273 A
4 VNE A ANYE 224 A5FARHAS 8
(PbB) 83.5ug/dl 502 AYH §AA2 B3
3 AY A 2 58w ydsigct. 34
e 2d Ao A B Bz & Hdd 443
o] QI 1 BA] BIFE WY 2 pintsE FY et
or, 1d el B FE el 597 ZA7E A3
FAE Tt Hgo] YA} AL o] WY
< gl £ 1594 55 348 A= vhAn, g
= 159 AEE 312 3 7 F = g2 st

28 1237 Al A AAR- 3N 255
ol Aol AZZ Er& 0.2 ng/mo2 3 & 713
g @4 3.

7HEE o] Al glS-

o]gta] 2 P A 27 : Y9 B €2
3 Aoz =2 #+= ¥ (grasping power)2] A s}2}
27 AR 2] R9ld] g E3o] Jglen, @
Ae 9zt oJEd 4 FA 49 B9 42X
¥ AAAT} PbB 92.9ug/dl, ZPP 226.0ug/dl, CPU 53.
5ugl/ 1 S0 TH(Table 1).

ol ol ZaPFo e WBC 4.4x 107!, RBC 3.
6x10%ul, Hb 10.68/d!, Het 32.8%, MCV 91.41],
MCHC 29.5pg, MCHC 32.38 /dl ©.2 74 AMx
A WE S JERACK(Table 2).
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Table 1.‘ Lead exposure indices on admission

PbB 92.9 pg/dl
PbU 19.9 gl
ZPP 226.0 ugldl
ALAD 4.9 o ALA/min/! RBC
ALAU 259 ng/ 1
CPU 535 el l

Table 2. CBC profile on admission

WBC 4.4x10°/ul
RBC 3.6% 10%ul
Hb 10.6 g/d!
Het 32.8%
MCV 91.4f]

MCH 29.5pg
MCHC 323 g/dl
Plt 218x 10ul

Table 3. Biochemical test on admission

2 eigict. A% HAVE T, 91.0 ng/ml, T, 8.5
ug/dl, TSH 0.9 plU/mio]%151 PTH 18.85 pg/mi, Vit.D
50.4 pg/mi 0.2 AA| A/FHS ol i th(Table 3).
Serum iron 105.18 yg/dl, serum ferriting 81.8
ng/mio|At. Tx P =T HAMlE 3E714 A
A7 AEF 1,000 74 ok 6~7 A7 AEAEAL
o Oj¥ AP 7|ASEL SR Yol aA
5 S48l XA #9E APl o So] &4
HARA gdston], BR 2&apbddE g &
Bt H2 7198 2HE 5ol S dis] FA3
ololl Al ojF)3td FAAA FYd AES WA A
A3 AE 7M1ﬂl g WF— A 6}31
L= e = e P I e
fFABtR Ao HA T%‘Xl“ﬂ ﬁi‘ (I Q-
100~110 A=)l ¥]3) 153 F= 23 43 As1E
Holx gien|, FFEolY eaiet £F 59

sh)

=2 mlo rio o

g

T3

=

T, 91 ng/m
T, 85 pgldl BlololA 227 FE = 7 L 2 ox5
ToH 094 . l‘_oh_ 153} #dEE 71982 2 fAH 1 I
PTH 18.85 pg/ml o1} oj3 7 Qo] FYY, AlA-TK 5 H8H,
Ca/P 8.7/3.6 /dl Aors
AST/ALT 35/37 ?6/L MEE &3S Fgotal dSshe o] 333 A3t
g'gUN 117-3 mg% o] & Aol FFHUTE. ¥ PAL ABAD Fol
-Cr . ng )
VitD 50.4 8 ml @ 272 BEFR) Git LEABRN FFE F
Table 4-1. Nerve conduction velocity test for median motor nerve
Left Right
Latency NCV Amplitude Latency NCV Amplitude
(msec) (m/sec) (mV) (msec) (m/sec) (mV)
T-L 41 4.1 9 3.8 38 14
W-E 9.3 50.1 9 8.7 50.0 13
E-Ax 11.7 58.3 9 113 61.1 14
F-wave 324 30.0
Table 4-2. Nerve conduction velocity test for ulnar motor nerve
Left Right
Latency NCV Amplitude Latency NCV Amplitude
(msec) (m/sec) (mV) (msec) (m/sec) (mV)
T-L ‘ 38 3.8 8 2.6 2.6 11
W-E 73 56.5 7 72 54.5 10
E-Ax 10.5 52.8 6 10.3 52.2 9
F-wave 316 h 304
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7, 35 HE &5 AR, 5 H8 &5 A2 Tl
23] Terminal latency 9} F waver} Z715]0] 99,
A7 Argse Ao A4 WHHAE Eo peripheral
motor polyneuropathy 2:71-2- el 20 (Table 4-
1, 4-2), 72} 4730 &t Aol Me o] Aol &
Z=2) Et.

HAFEH GFEI(CT) 2244 He| Aoy #3F
59 27 Ho|A| Wskm YZo| basal ganglias} &
Z caudate nuclei®] head portiono] A13]3} Bwo] 9]
9o, dentate nucleiol| = A3]3l2 oJ4lx]&= wio]
#aE A (Figure 1) 53X o2 subcortical white
matierS wle} 21 F7]9) there] 4313} o] B
Hch(Figure 2). ‘

s

o #

AL A7t AR AR F& F9] dhield B.
C. 4000370l Zofrlot A QoA ARSI THE 715
o] gt} A& FEN EE 3 NS un Y
207.21, B} 5 11.34, x5 8291 E40]H th7)sst
oA F&Ae] $HL 327402 HIH L 1,620C°]
t}. £3E A2 500~600TCAMEE &3 7V Fe
S AN (Zenz 9} Sarayan, 1994). oA A
o] B 2471742 o 360y AR 2R M= o
40dolth. AU Ao ¥ 95%= wio] ZAF1 bone
poolol e el MEHH uizbzle <& 10,0008
(2730t} (Benson3} Price, 1985). 42} Al Ao
el Es] drEo] fon Al glojae |
Z209] Jgol gt g A7 29 BESH
ABE F3 FAE AHEElA o] 207 Zo] Bt
Zol5d SlojM AE2 9 5 dwk, 18n 9F
2A e $ e o FAE g ATE
(Schonfeld, 1993; Angle, 1994)c] o]u] Zo] WH Y]
o} doll T oe Z2d o) 94wA, =¥ 7%,
T3 D TRAAA, WA, B2, HQAE T

9] 7% 9FE viAe Ao dHA UHUS
EPA, 1986; White 5, 1990).

Azt A AT vl g &S Sl
o} &l Qe AMAH ez Azt 890%kE
olm 1985 g & Tl mlFelxe] A AmjFS
1149t 84 Eo]|THUS Department of the Interior,
1991). S-ehele] 79 AAA Age A AL
ol Aol wla] @o] AU ol E AAH AAE
9 JAEE g3t sl AP s A7)
gol 2aate] A7l 9312 714 930l Y& A
A 3 Aol dHoltt. fEjvate] 1992d% A%
2 22Ae) Eeu7pAd £A= 36,3559 (F 21,
607, o 14,7485 101, & F A5 oA
2 398 A= 29 (e 399, o 238)0® FiAE
2 0.17%)ATHA A BAR 3], 1993). _

A z2ZeA A9 v=t M B XE W,
4, adla AAS & 4 Utk(Schroeders}t Tipton,
1968). HellA 9] FEE vwA o} 27|9e -

§2

¥ Aeg B33t} Cortical gray matter $} basal

ganglia: cortical white matter 2t} & FE& HQ)
o} Ax o} Hujg] A X7} Qe disl Aol & Ao
2 A Jon, 54 AYFA a4
3L & gFolA] 2 dojuhA|e AA| 21 Wsh=
A o HA-o doldth(Zenze) Sarayan, 1994).
B 4F5eE I8 vee F de FFUZA o
ol dae dutdos & d=iA o 7pE 4l
73 FRARE 1t By 534 HF, HEY,
EF Y T4 oPE F don AP Abgelzt
Al o|2A gt} 2[R E myeling] FEA A
A3} astrocyte reactiono] Yot AFE &AL 4
EollMe] AsetA thate] Aofjel] 71913} (Goldstein
5, 1974). Al BE Aol slolA 34 dFEe
A7 AE 374 &9} globus pallidusel 4] £33
o2 ekt o] $BelM 53] g54el Sl 3
o2 4 A ith(Benson} Price, 1984). 1] x|
9] 799 cavity formationg T3 FH 98 23

51397} Yol dth(Goldstein 5, 1974). 932 0 2 A
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Figure 1. Calcification lesions in the basal ganglia, head portion of caudate nuclei and dentate nucle

Figure 2. Multiple small-sized calcification lesions in the subcortical white matter
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I3 8% At 52 A543 BAg
A 2239 Wio] ESithe AMIE oln] Cullen &
(1983)0] At vt Ut

o) 43)3h PRe oule Aol Pol wshzige
2 Jehd 4 9Jo pineal gland, choroid plexus,
habenula 18] 31 HE# Fo] 2B FolA 22 ¥
315 $3¥ 4 AUrHAnderson 5, 1983).

HgdRez Zg FAFe] Wle Ave
dystrophic calcification¥} metastatic calcification © 2
TF-E& 4 2+ vl dystrophic calcification & A4 5
9 Zg7 A FEE 73 3len ST F
Bz 2Asta S8E A3 HPA 2AS Tl
A B 4 9lon, metastatic calcificationS A+ A
Aol Zhgrol A2E]7] Aol A3sh= hypercalcemia S
Skl yehdth. F 4% 25 Ugole 2849
hydroxyapatite FE}2] calcium phosphateE HAI 3|7
Eit}(Anderson, 1983). Y¥tz o g AGE sl £715
Al 5 HolA n|EEr oy} 24 FFE RS
Roez gl k. Goldstein $(1974) 13559
Qo) %712t 259 Qo] He] slEZEClole] B4
E4E A 5o JAE W ALY o2y B
#9) 55} 2715l0] olzlo] AU HE Wated A
A4 754k oblata gl

Reyes 5-(1986)2 3014 o}F <o} Z2HUn &2
g5 A & 7R U9 v=<l 39elM o] oix e}
o] M3t Wel djg ATE FEAT oI5
WRAE F 29olA AR A8 a8ge] dReH
2 BT 2 3280) Frlso] Ak 8% 2
F 2 U FEAE ol e CTA 45
Aol o AR gIRon EAe] 9% 2US 4%
A3 thalamic regiond} subcortical areao]] th
‘g X35} HHS Holi ATt & Al 7l
= P30 528, 8%, 85 29 2 A 2R AR
el ojyielen CT &7/ thalamus-9le] ¥
subcortical area®] THFEJ9] A3)3} Y¥io] gl Ho
A At Hel 724 ole BasiA 8%t
}.

Baghurst 5-(1992)2 ZwoloflA] AE2e} 25 A5
(1LQ)okel FAll tisf BF A=t 10 gg/dl B5E
o we} 2 5A 57t 3~6 = Hojxttn 7lgska )
o1} A3Rle) dEix e AAE AFol /i, £ Al
ASe HE FRATRY o 15 Y=o AHE Hol
2 e uk Al Qlojxe] dZ 2ot AeEe] #
A9 daiMEe FF v5 FHARAF & Aoz A
ZhaT}. Y% A7(Goldstein 5, 19744 B4 o 3
%2 brain cerebroside9] &-8-##} catecholamine THA}
9 o)}d& 7HA T RuH 1 glon Weldy A+
e AHRIFAZT 2He] A3t F71E Al
(Tonge %, 1977)= Ut} F3F Schwartz 5(1983)2
W A% A8E 7D o AFE] AYo] Ye
3t Sl AA 9 cortical calcific depositsel] t&]
71€3t% 2 ™. Graham 5(1981) AF2 gajo] §lo]
Ao} e WRie) tfsf 7}E Sk Tonge 5(1977)2
&y o} 4 AFHE weby Zg JFo] 3l
A Al E SRS

CT 2724 Mg g Jehlie Hgtezy £
A9} zhdeor & =2+ hypoparathyroidism,
pseudohypoparathyroidism, idiopathic hypercalcemia,
hypervitaminosis D, Fahr's disease, 28|11 7]A% &
oz yYnjE(cysticercosis) 5 E £ Ut
(Babbit %, 1969; Muenter 5, 1968). & Alal¢}
hypoparathyroidism, pseudohypoparathyroidism,
idiopathic hypercalcemia, hypervitaminosis D& 7P37
9l goia B AlRdid e 2 328X, 2
g7, Hleltl DA] Fo| 25 ZHH9 o9 kS B
o ol A% 7Y + Uvkm YA Fahr's
disease < familial cerebrovascular ferrocalcinosise &-
g Zgo] ol 3| basal ganglia®] 423} WS
Foele Lol ASE Lo basal gangliash
subcortical white matterol] | A]3]3} Ho] &8 el
Ue HellMe & Alde fAbsitka A2y Fahr's
disease = subcortical portion 2t} 5o ¢ F3&
weh 4837t 2 ATke Fol B Allsh e

2 3T Beigel AH £4) BasE Rt A%
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3 Bu|FFe HEo|AR FHY FE, oAEE
FY FAEL AU, BolAQ =3 Zolv AYSF
A, 723 2 8T AN SR T 59 %
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3 HAFE G523 L]'E}"“ thd HA 3]s
B 4 dEee Y Reg Azdd.

AEF oz WYAFES JEel oA ANz
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