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A Case of Primary Osteoarthritis of Both Elbow Joints
in a Worker Using Sledge-hammers

Kyeong Yeon Kim, Kyung Han Kim, Jung-Wan Koo”, Yong-Kyu Kim®

Department of Occupational & Environmental Medicine, . Mary’s Hospital
Department of Preventive Medicine, Catholic Industrial Medical Center, The Catholic University of Korea?

Background: The incidence of primary osteoarthritis of elbow is very low in individuals without
work-related risk factors, and primary osteoarthritis of the elbow is rarely symptomatic. Because it is dif-
ficult to prove these conditions are work-related, the patients with work-related elbow osteoarthritis don't

tend to be compensated in Korea.

Casereport: The patient was a 51-year old male, with an occupational history as a sledgehammer user
for 23 years. He has been complaining of pain for 3 years. Physical examination of the elbow showed
painful end-range motion and the radiographs showed osteophytes and, loose bodies, but relatively-pre-
served joint spaces, which were typical characteristic of primary osteoarthritis.

Conclusion: The authors report on a case of primary osteoarthritis of both elbows that was associated
with repetitive high shear force due to long-term use of the sledgehammer.

Key Words: Primary osteoarthritis, Elbow, Hammer, Work-related
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Fig. 1. Giving the calcium carbide stones a good bash with his 3 kg weighted sledgehammer(left) and beating down a
lump of manganese with his hammer for making them into smaller sizes(right).

Table 1. Analysis of patient's works

Fragmentation of calcium carbide stones  Lift-up and shaking drums Fragmentation of manganese

Work cycle 4 hr/75 fragmentation of calcium carbide  not assessed 4 hr/20 times=12 minutes/fragmentation
stones=3.2 minute/fragmentation

Frequency 5% manual tasksx 75 calcium carbide not assessed 10 fragmentationsx 6 hammering)/
stonesx 5 hammering/calcium carbide 4 hr=0.5 timegminute
stone/4 hr=0.078 times/minute

Weight sledgehammer:3 kg (2~3 kg) drum:200~250 kg hammer:<1 kg

Force hammering force:not assessed 30 kgf (294N) hammering force:not assessed

Risk factor  Impact Manual material-handling task Impac
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Table 2. Analysis of patient's works by rapid upper limb assessment

R}

r-{m [

UBH S O AIBROIN LM U FUY BUY

< 3t B8 <24 Ao @ RULA(rapid upper
limb assessment)E ©]&3dt] #H71s A7, Flujol=
g4 2z =HE Ax] gL 7oz 2 e =
240 NS B8R S%n, Fe UAE ol &g Uzt
s Agle 3o BAL aalirh(Table 1,2).

OIS A7 BAE eE&oldn, WARA I

Task Fragmentation of calcium Lift-up and Fragmentation of
carbide stones shaking drums manganese stones
Tool Sledgehammer Manual task Hammer
Action level investigate and change immediately  investigate and change immediately  investigate further
Fina score 7 7 3
Wrist & arm score 6 7 4
Upper arm 2 3 2
Lower arm 1 1 1
Wrist 4 3 4
Wrist twist 1 2 1
Table A score 4 4 4
Muscle use for handside 0 0 0
Force & load for handside 2 3 0
Neck, trunk & legs score 7 10 3
Neck 1 4 3
Trunk 4 4 2
Legs 1 1 1
Table B score 5 7 3
Muscle use for neck, 0 0 0
trunk and legs
Force & load for neck, trunk and legs 2 3 0

Fig. 2. Showing valgus deformity at both elbow and painful end-range motion from 20° of extension at right elbow,
10° of extension at left elbow.
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Fig. 3. (A) Left elbow (AP, Lat view), (B) Right elbow (AP, Lat view). Anteroposterior and lateral radiographs show
eblow osteoarthritis with osteophytes and loose body, but ulnohumeral and radiocapitellar joint spaces relative pre-
served.

80



o ke mobAm, 454 ol gl AEAA

i

xel
o

713

T;‘I_Q.IO)
=

(e

}

°
ol

°]7}

H
X

K

Hn

ah

Wy FRED o] Yzl ¥

o
K

2

o)

H

N

o
o

pu—

N

A
)

dholtt,

)
H

1

HE

23

w

zE

Heg Wtz B

1

k)
ol

Tee] ol <
Buckle®} Devereux”& +3EFH, A4,

A %

o =
o

=

7k AI71A
| el H3y

(e

o =
= ©

o)z ¢
$AQzEE AY A,

w4 H3el 913

o

g

=

=
7N g 1AL

)

R

1.

o
o

e

I5ch. ®= Keyserling@ Chaffin®<&

I

Foh o

ke
i

= 4§

HE AYEE Fol &

e

o]

|

o

I}

ol

A9 Byt @

Az

1
THoE A9

©
ol

3

o

[e)

L

o 714
4

2}
2}

=

Al

al

=

5

=

il Hol A 2
=2

°

s A3t =

g9 7t

=

Fhifol

I tH(Table

=} 0 =)
FE 8%

o

o]
el

ol

B

Rl

23 @ g2 §§ =

E il

;O.ﬂ

- ol

o] B MENITE (.078

s A4

=

psd

& el

3

2).

el
o
E
N
A
T

BN
N
HHl

= X

&2l A

o SAES BHE7HEE S Wl

—E'L"ST

o], W= Ho)

9

[e] [e) >
< v

47t

Al aefE o] %

g 5ol ¥

244 9}

37h=
FRoR AlnEn

oz

i3

HHEof of

o

;O.ﬂ

ol

-

T 41704 109" 2 A 222¢

=]

8

1)

0 ellA 160" = 7]

&}
=
=

Mintz¢} Fraga®
=0

ok

A S AQEe 14.2d90908h 44 B 7159

7HEelE

7]

o

%

o}

1

v_’l_gir/"_ls) )

[€)

=]

Fol st 7 Aparlel A

A
o

g

FAA Pl e

h=
B

bz
o] Astslon,

[¢]

=

=

[€)

sAe] )

a9

A

=

o

;Arl

81



cietatdelstalXl M 22 H M 1= 20104

&gl Zol7k A4 A5E U BE Pol BRI F
T AF A vhFele] Frksle] AnHoR 27
J ]
o

yul =

Z18)7d Wdo] & Zlolgta Basklth. Mintz¢ Fraga
o Agtog A7t EY £ FHo At g 239 FoF
phete] Fozl Fhutel= HolglE 4 £o® Fu
v E WeAe 22 stsietl 2 sline E3elrt 3
TR 1 mES & v FHR Qe &% 94 4
Zo] Ak wpEEo] Frlste] Z7]d xeid Wyo]l AR
= AR AAdEr. = fate] AU go] eEE W o}
Yk gES BalME dn Agdo] o]FojAa glof, §
Aol &£ Zetshd S0 &9 wek Wg] 2 o)

=
Bajeh npeo] 9% AR $2 FuAd § 7}
3|

A 5 FHEY SHEAY I 9F FHER
o el E Aoz A7, Mintz$ Fragad 9+4

[e]
=
shsp o] 3 Aol AW FF wE A W} B

= o O

Aghe] Adefehy Zd gl wel ek Aol m=
2EATE AEortee] AE 4

A el Ael HBd FEAA AL A
Aol wet Aol 50.3%, Bl 41.1%, 7
8.6%% XA, AztFeHA wrtel daed A
WHEAl deF 46.6%, Rh=

= eyttt AHEe] H9Y

oX
i
Ui
Y
X
o MY
o
2

R
& & U, ANFYH

PN

in)

7)
7] &zte] FEle o]l & Fed F9d

]
ol

(il %

o}m£
4 2 orr o2 N, 1o

L 3dzre] Ze gxd Fo Y FIYst
stA ZArtdl A Bk A e B4
Aol gISla, & FHEdAR AR =
=Tk = MEPSd| 9g F3#4 7154 H7H
5hHo® 4T 55 F 7P U JEE Hr} o

el
o
8l

wl do Lo o

o 1o m@ ol o £SO o ox Ho il

e oAl oz &4 (0 & X o

[}
[}

e ¢ Age dodntgl QA &ele] il
3, HPgASe] ARl ngo] Vol ofglon,
RULA 9] 1ztgeta Hrieh Aol that g7tol

i B

A A R, FL ZE Tl E ekle] EIFEHAX, 1

A7} HEg Ao At k

Ao AP AUt
2o B3 nZME FAEe FREde =8 7
4ol Eria STt 1 I
s FAHoR YFd] o

o AN\
o,
U,

o Koo 2
ol ooxl o o
olN ox,
hr iz
N
f - -
K 2
rir o
3:\3_4
B
o >
) o)
rlot i
M
tlo ro
_ln rli
t 5
> 1y
H o“i‘. r
_ILm ﬁ
oL
o o M 2

o,
N
-
ol

7] flef ARga 1ZHEERA el A
Ve FACR gstoay Flolut
P7h el el A Rakict, aeiv &

=

£y
1o
ML o
i
i
o,

Mo Ko SR
4
g
p
ox
of,
N

Ao g =
gsh= Zlo
o] A=l
o] &
7 A %
o] Axe
Bohe 2 9
Ak,

oA 2QZQ 22FA Age 3Fd] Frlsln
Atk wEkA] ArgAlE] 2ol

3

N
N
il

A
o

—

r

R R TS

rr

)
Al g, Bk e
g

Yo} @5 ool T

of
= v

o
il
o=
N
N
r
=
rie
o|\
e
e
fd
=2
1
T o ol
Moo= o o g )

ko

031;,"

ol

o

£ d
—3

)

=3

)

—_

. =
re
il
ol
ok
2
o
T

0o, N, 2
&2

=)
N

],.4

i

Hir
,
o &
30,
)
l
kY
I
o
o
N
*

B 22
i
o

MU

ol B Fag #dacle]

d4ET. o FHBLE AfoR P FEd FHAd
o g Qo AdEn =

of UE AgBAY A7t B
@ Fed FAel AWAY AFHA FIAET Aol



(@) ok
s =
W2 44 2RAde] 1~2%2 s FReA
o Qg BEAY WS T wad s Juge
2 EE foln, dwozn: £3F AT FUE 3
A5 Ao #o] nka @k ded ARy B
AGE HYY 2RO Y25l 1 A7} HY Bl
e Wl BRsE B3l el AYEBoR 93
Fwd 2wdq 12 A9 FanEs @l 1
netaAt Gt
B8 2397 2 SRS o §3he] Futol= g
Aol gt 54 A BaE B Fedd F3w
BANE AT 5 TR FE AREF S0 o5
of 4% AEE AL, AY VAN F7E 99 a4
oh oletd Az QYA FA LRGN F% 3
]
=

_,4
o3l

of :;
AN
=
fru
o,
N

it
ol
ooz @ 4y ™

B oA Ao
oA Al AR 2 o] A x
o

2 L fo
o
%

O
= 1‘U
ol

A AFETE AEE 23 B YA Fo] BEA
of NS Relnl o Eg DPATIAE DA @
e goz YA o BE AL sl ¥ 2
£ g Ba4 79 sRddoz Avdd o 3
Aung Adom gF I eadd U 44

Fwd 34

1) Baker CL, Jones GL. Arthroscopy of the elbow. Am J
Sports Med 1999;27:251-64.

717404 = .

21849 S npAod

01 AFSAtOIA AT F5% S8 2

i
M

2) Morrey BF. Primary Degenerative Arthritis of the
Elbow. In: Morrey (eds). The Elbow and Its Disorders.
3rd ed. WB Saunders. Philadel phia. 2000. pp 799-808.

3) Sogjian MG, Kwon YW. Elbow arthritis. Bull NYU
Hosp Jt Dis 2007;65(1):61-71.

4) Stanley D. Prevalence and etiology of symptomatic
elbow osteoarthritis. J Shoulder Elbow Surg 1994;3:
386-9.

5) Gramstad GD, Galatz LM. Management of elbow
osteoarthritis. J Bone Joint Surg Am 2006;88(2):421-
30.

6) Kim KS. Research on Occupational Diagnosis of
Muscul oskeletal Disorders and it's Management.
Industrial Safety & Health Research Institute, KOSHA.
Seoul. 2006. pp 56-60. (translated by Kim KY)
(Korean)

7) McAtamney L, Corlett EN. RULA. A survey method
for investigation of work-related upper limb disorders.
Appl Ergon 1993;24(2):91-9.

8) Morrey BF, An KN. Functional Evaluation of the
Elbow. In: Morrey BF(eds) The Elbow and Its
Disorders. 3rd ed. WB Saunders. Philadelphia. 2000.
pp 74-83.

9) Buckwalter JA, Saltzman C, Brown T. The impact of
osteoarthritis implications for research. Clin Orthop
Relat Res 2004;427(Suppl):6-15.

10) Buckwalter JA, Martin J, Mankin HJ. Synovia joint
degeneration and the syndrome of osteoarthritis. Instr
Course Lect 2000;49:481-9.

11) Buckwalter JA, Lappin DR. The disproportionate
impact of chronic arthralgia and arthritis among
women. Clin Orthop Relat Res 2000;(372):159-68.

12) Dennison E, Cooper C. Osteoarthritis: epidemiology
and classification. In: Hochberg MC, Silman AJ,
Smolen JS, Weinblatt ME, Weisman MH eds.
Rheumatology. 3rd ed. Mosby Pub. Oxford. 2003. pp
1781-91.

13) Zhang Y, Hannan MT, Chaisson CE, McAlindon TE,
Evans SR, Aliabadi P, Levy D, Felson DT. Bone min-
eral density and risk of incident and progressive radi-
ographic knee osteoarthritis in women: the Framing-
ham Study. J Rheumatol 2000 ;27(4):1032-7.

14) Buckwalter JA, Lane NE. Athletics and osteoarthritis.
Am J Sports Med 1997;25(6):873-81.

15) Anderson JJ, Felson DT. Factors associated with
osteoarthritis of the kneein the first national Health and
Nutrition Examination Survey (HANES I). Evidence
for an association with overweight, race, and physical
demands of work. Am J Epidemiol 1988;128(1):179-
89.

16) Croft P, Cooper C, Wickham C, Coggon D.
Osteoarthritis of the hip and occupational activity.
Scand JWork Environ Health 1992;18(1):59-63.

17) Coggon D, Kellingray S, Inskip H, Croft P, Campbell
L, Cooper C. Osteoarthritis of the hip and occupational
lifting. Am J Epidemiol 1998;147(6):523-8.

18) Sogjian MG, Kwon YW. Elbow arthritis. Bull NYU

83



cietatdelstalXl M 22 H M 1= 20104

Hosp J Dis 2007;65(1):61-71.

19) Antuna SA, Morrey BF, Adams RA, O'Driscoll SW.
Ulnohumeral arthroplasty for primary degenerative
arthritis of the elbow: long-term outcome and compli-
cations. JBone Joint Surg Am 2002;84:2168-73.

20) Dala S, Bull M, Stanley D. Radiographic changes at
the elbow in primary osteoarthritis: a comparison with
normal aging of the elbow joint. J Shoulder Elbow
Surg 2007;16(3):358-61.

21) Buckle P, Devereux J. Risk Factors for Work-related
Neck and Upper Limb Musculoskeletal Disorders.
European Agency for Safety and Health at Work,
Bilbao. Spain.1999. pp 1-93.

22) Keyserling WM, Chaffin DB. Occupational ergonomics
methods to evaluate physical stress on the job. Annu
Rev Public Health 1986;7:77-104.

23) Mintz G, Fraga A. Severe osteoarthritis of the elbow in
foundry workers. Arch Environ Health 1973;27:78-80.

24) Debono L, Mafart B, Jeusel E, Guipert G. Is the inci-
dence of elbow osteoarthritis underestimated? Insights

84

from paleopathology. Joint Bone Spine 2004;
71(5):397-400.

25) Bernard BP. Musculoskeletal Disorder (MSDs) and
Workplace Factors: A Critical Review of Epidem-
iologic Evidence for Work-Related Muscul oskeletal
Disorders of the Neck, Upper Extremity, and Low
Back. Publication N0.97-141. DHHS (NIOSH),
Washington, DC. 1997.

26) Bureau of Labor Statistics. Table R68. Number and per-
cent distribution of nonfatal occupational injuries and
illness involving days away from work by part of body
affected by injury or illness and number of days away
from work, 2005 Avaliable at: http://www.bls.gov/iif/
oshwc/osh/case/ostb1724.txt [cited 17 November
2006].

27) Kurt T. Elbow Disorders. In: Kurt T (eds) Occupational
Medicine Practice Guidelines. 2nd ed. American
College of Occupational and Environmental Medicine
Pub. Northwest. 2008. pp 573-4.



