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Nasal Septum Perforation of Welders

Choong Ryeol Lee, Cheol In Ryu, Ji Ho Lee, Jeong Hak Kang
Seong Kyu Kang*, Jung Sun Yang®, Yong Cheol Shin*

Department of Occupational Medicine, Ulsan University Hospital,
Industrial Health Research Institute, Korean Industrial Safety Corporation®

Six cases of nasal septum perforation were found among welders during periodic physi-
cal checkup in 1997. Considering the size, shape and margin, the perforations were
assumed to have been occurred several years before of which the diameter were 8 ~ 15
mm. To investigate the cause of perforation, we reviewed the past history of preemploy-
ment, the results of annual working environment survey and the material safety data
sheets of welding rods and steels with which they have dealt, and analyzed the concen-
tration of several metals of welding fume and the concentration of blood and urinary
chromium. In the result, we presupposed that the nasal septum perforations of welders
were due to chronic exposure to low level hexavalent chromium and/or nickel, and report
these cases with literatures review.

Key Words : Nasal septum perforation, Welders, Hexavalent chromium, Nickel
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Table 1. General characteristics of cases

COx8AE, 21 ¥ SF717} Supercored 71 ¥%
ol-§3td CO, &3 stn ATt 2H A A7 &
HL 8309 MOL, 316L %% o]&stm UAur},
MSDS(EAMRARE ) A S48 248 &
gl By d& vl o|itstd, 4RvlE, H
gy, 9 vd EIBdE, sladlg, e F
o] A AN 53] xHAH2T SHB
A YA Y42 =) v 8B vE) o
E3U™HTable 2).

FHEAZ AHshe AR FHe o oedst
fed BAY "8 de AMstn e due
NV-D32, LR. NV-A, VHB801 §el9lem o] 4
e P e F5S 2, g4 Ta, w2

Case  Age Entrancedate  Workplace Dura‘tlon of Past work history Symptoms and signs
welding(yr)

Aoo 43 79.12.22 Minor Assembly 18 Welding 1 yr(other company) Epistaxis

Boo 49 75.7.12  Cabin Assembly 19 Ironworker 2.4 yr,agriculture 2yr  Epistaxis, Stuffiness

Coo B 81.9 8 Cabin Assembly 19 Welding in Highschool 3 yr Stuffiness, Septal deviation

Doo 47 76. 7.12 Shipbuilding 21 Watchpin Processing 1yr Stuffiness, Anosmia

Eoco 51 80. 9.10 Heavy machine 21 Welding 4 yr(other company) Epistaxis, Stuffiness

Foo 3 85,724 Cabin Assembly 12 Weleding 3 yr,Electroplating 1.4 yr  None

Table 2. Concentrations of constitutuents of welding rod revealed on material safety data sheets

o Manufactured Type Proportion of constituents(%)

Specification
Company of Welding(Use) Cr 80, AlL,O; TiO, Mn Fe Ni Others

4301 Hyundai Rod SMA welding -5 15 125 =5 6593 Ca0,. CaF, MgO
37016H,87016LF Hyundai Rod SMA welding 1-3 1-3 =2 6575 CaCOs;, CaF
7028F Hyundai Rod SMA welding 46 35 23 809 CaCO,
6027 Hyundai Red SMA welding 51 (1 24 23 8090
$87016A1 Hyundai Rod SMA welding =1 1-6 <3 1-5 17 6580 =1 CaQ, CaF Mo
SEF-70W,8F-80W  Hyundai Rod 0, welding = <1 <1 14 14 8095 =1 MgO,
SM70.SMT0G Hyundai Rod 00, welding <1 <1 12 9599 Cu
SF 71 Hyundai Rod 0, welding <2 <2 110 14 8095
Supercored 71 Hyundai Rod 00, welding <2 <2 1-10 14 809
MX200H Kobe Korea CO, welding <0.9 (2.0 8595 P8
Dualshield 7100  Korea Rod 00, welding 1-2 =1 56 23 8590 Mg
Superflux 71 Hyundai Rod SUB welding 13-17 18-22 32-37 <2 15 F. MgO, CaO
309 MOL Xtra Korea Rod SLS Welding 2123 23 <1 35 13 11-13 Na-Ti
316 Xtra Korea Rod S5 Welding 1820 23 <1 35 13 10-12 Na-Ti
308H Korea Rod SLS Welding 1921 1-3 5-10 13 8-10

SMA welding : Shielded metal arc welding, SUB welding : Submerged welding, SLS welding * Stainless

steel welding
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Table 3. Concentration of metal constitutuents of steels revealed on material safety data sheets

Specification

Proportion of constituents except iron{ % )

(Name of Goods) C 8i Mn P 5 Al Cr Ni Cu \Y% Mo
NV-D32. KR-RD32 0.15 04 1.38 0.015 0.006 0.02 002 002 0.004 0.01
LR Grade A 0.19 0.20 0.85 0.023 0.007

LR Grade D 0.14 0.20 1.06 0.012 0.001 0.036

LR Grade AH32 0.15 0.27 1.42 0.018 0.005 30 0.04 002 0.01

LR Grade AH36 0.17 0.45 1.42 0.017 0.004 0.028 003 0.02 0.02 0.003 0.001
LR Grade EH36 0.16 0.33 1.45 0.017 0.005 28 0.04 0.09 0.14 0.005 0.001
NV-A 0.14 024 0.84 0.017 0.013 0.033

NV-A32 0.16 0.39 1.37 0.025 0.009 0.025 003 0.03 006 0.004 0.02
NV-A36 0.14 0.19 107 0.017 0.004 0.032 0.03 0.01 0.02 0.03 0.01
5US-7302-P 0.06 0.48 0.79 0.021 0.001 18.07 8.25

VHB801 0.009 0.564 0.78 0.027 0.001 17.60 10.63 2.81
Q% AE YA FY Sl g 2Hd X2 oRel o T=E 4] A 1997¢E 693

= 2HAH RS AMstn ded 28] 17.6
~18.1%2 vi Weo] &Rl URAHTable 3).

TF7) BET7E 1984958 38 Rez A}
ggiout #a Agatel gejAEdA AW ¥
vhol olehd, 1990 olF BHHoz ARIwEm
A4 71U vlLd AVIRE AAde] olF
oo RETag Zeju Fawy] Aldel g3
4 7hF BRIE 1990'd o|FHE EAAo S =Yt
o stgrh

g aEar - 3A Ad F F2 F2HA
o 24 279 1 3EE 47 98 AP AE &
A Aad AEsSFcd 19919 o)Feo 24 A8
QE% & Aot A EZ EHEY 24 8T

< AEQeY 8HEFY A ud —Efiﬂ"'a x
gt A4 dsley FHHBE FARYLE %
B &§4715 0.5 ng/mrE 23R & %JP_L% #
TAE B 1991 0.509 me/me, 19923 0.010
mg/rme, 1993 0.024 mg/mr, 19943 0.286 mg/mr,
1995 0.176 mg/m, 1996 0.049 mg/me, 19974
0.153 mg/m2 3 0.509 me/m7}x] &3 E AL
ARz AFolg, 7I=E, 7o, WA, 4 5 &
4 A& HEE 34w ozuT),
d & FA A A 38 358 4 %
b old Felfith. zEAE TS AHEE 759
F2AEFT 671 ZE Tt 2AF Heol UA gk
(Table 4).

67t 28 U L Z2 ML 67F A8 A9

1998 19l 23le] ZHA wFAAF TEAE]
BA SE3IRAY @A 2%t e 63w Y
s %L?l Zo] £3FS A3k EA% A7 £H
9 67} ZEL 0.0012~0.22 mg/mrE ZrdAopr}
¥Ex Aozt glovt 234 AEHJYLH 59 ~
HoldA27ES 388 de= Jx 0,34 ne/m7H] 3
£5 %tk (Table 5)
v YA
AT dEET 5 0 06 mg/m(ZAH4 -
~1.23 mg/me) 2 A2SH A,

del 27§42 e FE
ngE

LA
¥ FAAZe 9o vFAY vEFHss
= TAA DA wE A, 371
Y4 ol 7 ‘.’33111 S 28] ZEy|as,
, YA, vla ZgaldAx wagd 4= gdti(Lin
%, 1994).

AP F2 A8 =FTEXe] HFAAT
o] Wol ¥ uEUEd 19284 Bloomfield¢t Blum
o] ulZe 6/l £FFH TEAY vIFTHAT Al
g Ag Bud T dH5¥08 o] VA 1 F
g Rueo 87 vFHHFe] 24T ¢ A= FY
Fe 67F 289 F=ot AYY Fo] 24 Hu
A, Kleinfeld® Rosso(1965)= ZE ZgT=
2 9mg tiidez v|ZAHARS 5115‘: A} 4% o
Z431F, 3HL A 2He Bgen old

[

nl ol o
IIH' ol oy

— 407 —



Table 4. Concentrations of metals in the atmospheric air of workplace on annual working environmen-

tal survey
mean(minimum ~ maximum), unit ° ng/m
Year nlMggl 1992 1993 1994 1995 1996 1997
Metal Sample No. 111 52 64 53 53 53 21
Al - - - - - 0.530 0.709
(0.026-3.466)  (ND-1.890)
Cd - 0.002 0.010 0.006 0.005 0.001 0.050
(ND-0.003)  (ND-0.034)  (ND-0.007)  (ND-0.011)  (ND-0.002)  (ND-0.058)
Cr 0.019 0.002 0.013 0.019 0.023 0.011 0.025
(ND-0.509)  (ND-0.010)  (ND-0.024) (ND-0.286)  (ND-0.176)  (ND-0.049)  (ND-0.153)
Cu 0.012 0.004 0.017 0.009 0.023 0.016 1.946
(ND-0.066)  (ND~.015)  (ND-0.064) (ND-0.046)  (ND-0.330)  (ND-0.106)  (ND-15.000)
Fe 6.556 3.384 6.833 4.788 4.600 3.790 4.829
(0.710-34.838) (0.707-7.850) (1.540-28.500) (1.750-20.600) (1.180-10.970) (1.185-10.370) (1.260-20.700)
Mn 0.14 - 0.824 0.810 0.950 0.694 0.819
(0.007-0.977) (0.020-3.820)  (0.107-1.570)  (0.014-4.260) (0.040-3,399) (0.010-2.380)
Ni 0.004 - - - - - 0.023
(N1>-0.007) (ND-0.040)
Pb 0.008 0.002 0.044 0.003 0.043 0.014 0.026
(ND-0.123)  (ND-0.003)  (ND-0.330)  (ND-0.380)  (ND-0.130) (ND-0.027)  (ND-0.050)
Zn 0.021 0.143 5.296 1.427 1.998 2.275 1,780
(ND-0.350)  (0.005-0.422) (0.310-24.100) (0.018-4.690) (0.052-8.940) (0.480-8.873) (0.380-4.120)

- : Not measured or not detected, ND : Not-detected

Table 5. Concentrations of hexavalent chromium in the atmospheric air of workplace

mean=*standard deviation

Concentrations of hexavalent chromium(8 hour-TWA), ng/m*

o Number of
Division
Samples  meantstandard deviation = minimum maximum Remark

A shop 9 0.0020+0.0010 0.00078 0.0038 CO, welding

B shop 2 0.0012+0.00013 0.0011 0.0013 CO, welding

C shop 5 0.0014+0.0013 0.00037 0.0025 CO, welding

D shop 7 0.0020+0.0017 0.00035 0.0050 CO, welding

E shop 5 0.0028+0.0012 0.0016 0.0041 CO, welding

F shop 3 0.22+0.16 0.044 0.34 Stainless steel welding
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