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A Clinical Study of Myelopathy of Unknown Origin

Sung Pa Park, MD; Yong Hee Lee, MD; Jeong Geun Lim, MD;
Dong Kuck Lee, MD; Sang Doe Yi, MD; Chung Kyu Suh, MD;
Young Choon Park, MD

Department of Neurology, Kevmyung University
School of Medicine, Taegu, Korea

A chnical study was carried out in 41 patients with MUO(Myelopathy of Unknown Origin), who were
admitted to the Keimyung University Dongsan hospital from January 1985 to March 1989

The results were as follows

1 Mean age at the time of admission was 44 years (from 22 to 69 years), and there were 32 men and
9 women(35 1)

2 The modes of onset were acute 1n 14 6%, subacute 1n 25% and chronic 1n 829% The chnical symptoms
& signs were paresthesia(87 8% ), gait disturbance(707% ), motor weakness(659% ), hyperreflexia(829% )
and Babinsk: s1ign(439% ), and the most common type of sensory loss was the loss of all modahties(34 1% )
which were pan, temperature, position and vibration, and the most common type of motor weakness was
mild form(463% )

3 According to the neurologic examination, the sites of lesion were thoracic(439% ), lumbar(415%) and
cervical(14 6% ) m order of frequency and the most common type In cross sectional mvolvement was simulta-
neous nvolvement of many spinal tracts(463%) mcluding the spinothalamic tract, corticospinal tract and
posterior column The bilateral symmetric cord lesion was common(78% )

4 In the cerebrospinal fluid analysis, there were increased IgG in 4 of 36(11 1% ) patients, increased IgG/al-
bumin ratio m 10 of 27 (370%) patients and increased IgG index in 10 of 18(556%) patients

5 According to the electrophysiologic studies, abnormal findings which suggested the evidence of myelopathy
were observed m 2 of 24 (138%) patients by median somatosensory evoked potentials and 2 of 5 (40%)
patients by tibial somatosensory evoked potentials

6 After the treatment of ACTH for 14 days in 28 of 41 (68 3% ) patients, the sensory and motor disturbances
were improved mn 53 6%, stationary in 393% and aggravated n 71%

7 After follow-up evaluation for average 44 months from onset, the chinical courses were stationary n
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46 3%, improved m 36 6%, aggravated in 146% and recovered in 25%

In the furture, the causes of MUQ(Myelopathy of Unknown Origin) may be clarified by a long-term clinical

follow-up, by the accurate electrophysiologic studies, laboratory findings and diagnostic imagings, above all

by the neuropathologic findings from the necroptic studies

Key words myelopathy, unknown origin, chnical study
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HF M3t %3 (0] 3} Spinal CT2 "—Fﬂ) 5 49
Acku 0 2 7 W9lS Bheldt 4 9l 292 MUO
(Myelopathy of Unknown Origin) & 8} (Stemners,
1988, Marti-Fabregas 5, 1989), 2+ 5% o] 9t
MUOE Hlax Eaith HywH3F MUOZ &3
olffe EA U wE 54U Ao
AN 2719 FAZ 38l Yadfdelnt AAR
Aoz 4AE WIle Aol 5, AR o3
B 229 5o Ao g Brlssly) gFoltk
222 I8 dTE 53t Ay e v
FAFo 2N, Ads B =82 Fasitn
A zbEch

AAES MUOS 988 Z4 L 27, 2 }éi
g D A3ATG Fol B3l LolR L, 1985
19 1934 1989 3€¥ 3147hx] AEY JL T4
B dd®E MUOR A 41 (A} 324, o #19)
g d4d n@ste 1 AFAE Budtaz gt
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2 rﬂ, o

Mz o e
19859 19 1¥95E 19893 3¢ 3147HA) A B
B B AATg gAFH], ddH FAelY
ANAEAR HAIARZHOZ BaNLrl Agd s A
o2 #dE: 4%‘1‘1 BAE HEzgEont spr-
nal CT*P o]l glomA, 27| AA A A

HEE AR 02 B4 HuaRrt g, 9AE

e L‘d*a‘ T HA AAEH o] glon,
7FEA o) opd Afe] BE HFHF Al 499
A}t o] F 89 Rosed] thdd 43 E(o]3} MSE
oFgh) o] ddA HE71E(Rose, 1976) S AH83HA,
MSe| & HypwFoz Adsan B @?O\W A
9jstgon, mx] 414 (837%) 9 #2EE MUO

(Myelopathy of Unknown Ongm)E J&3tgt}
(Stemer%, 1988) ¥ A2 A} R F oA HEohe
Xray# 9, 429, 350030389 2 9 ¥
o AALE AlPEQn, ZAEHANE APEAg
MUQSAIE o] Wi A8E eA4EE A5
X go] F3ted ACTHE F493 o™ (Miller, 1961,
Rose, 1970), 1 Fo¥y& ACTH 40uE A5t
19 23] RF3, 20us 497 1Y 23] 238 ¥,
200 19 13 ZF3e ©AE F 1497 X8
4t} ACTHo| tist X8 A 149 ¥ AAEA
AN 2 2HEH)E AAEd d9FA9) v
23ty

- s

AYZA AHEIZE 248 M7 Z HE
444 Q3L 40th7) 131(317%) 2 7H Bkn, A
X = g@A7E 324, A7 9ol 2 e 9835, 1
2 427t o 2%tk (Table 1) 27154 02¢E A
Z}olAYo] 2690(634% ), Z&lek7o] 641(146%), &
oFt Aol 59(122%), Rk 34(73%), ¢4
2 190(24%)9 wolAtH(Table 2) & F3d
2o 17U FHA7AE8E A< (maximal neurologic
deficit) 2 RHol:x ZAS$E FXolFdta, 1504 1

Table 1 Age and sex distribution of myelopathy of un-
known onigin (MUQ) cases

No of cases(%)

Age Male Female Total

20-29 2 2 4 (98
30-39 11 1 12 (293)
40-49 10 3 13 (317
50-59 5 1 6 (146)
60-69 4 2 6 (146)
Total 32(78) 9(22) 41(1000)

Mean age 439+128 year
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Table 2 Imtial symptoms of MUO cases

Table 4 Duration of illness of MUO cases

Symptoms No of cases(%) Duration(years) No of cases(%)
Paresthesia 26 (634) <1 5 (123)
Motor weakness 6 (146) 1-2 14 (344)
Sphincter disturbance 5122 23 5 (123)
Gait disturbance 3(73 34 6 (145)
Sensory loss 1024 4-5 2 (48

5 9 (217
Total 41(1000) >
Total 41(1000)

A ool HNAAEHAES Hole A5 o}
FA0lgt 3n, 1719 ool N HulNAGHAES
Hole A 98 wolgt FYotd, F4-2 691(146
%), b A 14(25%), T4 34901(829% ) & HAdo|
7H% BAtHTable 3) AW o7 1delA
2dAtol7} 1400(344%) 2 74 BRI, 5d0]4to]
99)(217%), 334 41dAlo] 649(145%) 9 ol
t}(Table 4) YEGA 2NH8H 4 43N}
3690 (878%) 2 7} ®sk, 1 3 A% (tngling) ©)
304 (417%), F7ZH(numbness) 24°1(333%), 4
Z+2}(coldness) 741(97%), E%(dullness) 61(83
%), 247 (burming) 3¢1(42% ), =% (pricking) 24
(28%)01R v, HaAo 7} 204(707%), =3 27+
279(659% ), 2ok Aol 2491(585% ), &1 (impo-
tence) 541(156% )2 &Fo)UrH(Table 5) YLZA
AAEH 27 L 73T HvkalekR o) 747) 344
(829%)= 713 @31, 3G AFde 54, &5
Z} A2}, ezt 5o AL 7HA L 97t 144

Table 5 Neurologic symptoms on admission of MUO

cases

Symptoms

No of cases(%)

Sensory disturbance
Tingling
Numbness
Coldness
Dullness
Burning
Pricking

Gait disturbance

Motor weakness

Sphincter disturbance

Impotence

36 (878)
30 (417)
24 (333)
7097
6 (83)
3(42)
2 (28
29 (707)
27 (659)
24 (585)
5 (156)

Table 6 Neurologic findings on admussion of MUO ca-

ses

(341%), 52t =2ht A48 4% 116 (268%), Findings No of cases(#)
523 exd, AEdel FUE A% 5o 5o ¢ Senory loss 34 (829)
o913, Za)Fo] 276] (659% )AL, o] & A=o] 19 Pain, temp, pos, vib 14 (341)
o(463%), 5% 50(122%), % 34(73%) & Pamn, temp 1 (268)
o]91S.1, Babiskrs signe 18(439% )14 22 Pan, temp, Vb 5 (122)
L = = Vib, pos 2(49
= A tHTable 6) Pamn 1(24)
Vib 1(24)
Table 3 Mode of onset of MUO cases Hyperreflexia 34 (829)
Motor weakness 27 (659)
Onset No of cases(%) Mild 19 (463)
Acute 6 (146) Moderate 5 (122)
Subacute 1(25) Severe 3(73)
Chronic 34 (829) Babinski's sign 18 (439)

Total 41(1000)

Acute: the maximum deficit within 1 week
Subacute the maximum deficit within 1 month but
more than 1 week

A A0 WE WHREgs H5eFygds
B, F32 184 (439%)F, 4EFFH 64(146%),

FEFE 129(293%) A1,

Z =)
HFR

64 (146% )%
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4735 34 (73%), 317 5% 34(73% )5 A3
Ao A dHEE U HPEAAE FAZ, FFE
SAd] E3H3HE A7 1941 (463% ) 2 /MR BT,
HPEAAR A 29 ¥TEs 2 104(244%),
HEA AR HHS Hole B¢ 594(122%),
S 2 HHE Hols H9-44(98%), FA 2
F3o WS Holw A7 34(73%) 2 ol Utk
Hrigz B gEAo] 329(780%) =, @549
99| (§-254, 232441, 220% ) Eo} BktH(Table 7)
HHpd AHe B rE wEF Fe HAE
Al 38915 84 (211% )M F7k=Ed T, @A
e AAE Al 4095 84l(450% ) ollA, LEF
AxE AARE A3 399F 119(282% )9 A,
IgGA = HALE A8 36aF 44(111%) A, Ig
G/albumin ratiox AAFE A& 27415 1041(370
%)) A, Ig G mdex= AAFE A3 3F 1805 104 (55
6% )M, 2+4 F7kE AcH(Table 8)

AAQAetd HrxRAL ZFANBARG-GEA
YA A A S A HEtE o)l AL 244 F
200(138%), ¥l 473 ALGFLANAANME 5
o2 24 (400% )l A 2tz B2 A cH(Table 9) 28
q(683%)9 FAoNA 1493te] ACTHX HI F
747 9 $EFN AL B Fe7t 159 (536
%), ¥atgle A7 110(393%), 238 <3td
AL7t 20(71%)°1Ath(Table 10) ¢H 3 HE
44 e] FH AN AP RFe ] o] WA ol
e 4971194 (463%), EHH 3¢ 1591(366%),
obstd A$ 64(146%), JEH A9 100(25%)
=] A tHTable 11)

Table 8 Cerebrospmnal flud analysis of MUO cases

Table 7 Lesion of MUOQ cases according to neurologic
examination

Locations No of cases(%)

Spinal cord level

Thoracic 18 (439)
upper 6 (146)
lower 12 (293)

Lumbar 17 (415)
upper 13 (317
lower 4 (98

Cervical 6 (146)
upper 3(73)
lower 3(73)

Cross-sectional location

STT, CST, PC 19 (463)

STT, CST 10 (24 4)

STT 5 (122)

CST 4 (98)

CST, PC 3(73)

Lateralization

Builateral 32 (780)

Unilateral 9 (220)
right 5 (122)
left 4 (98)

STT Spinothalamic tract, CST Corticospinal tract,
PC Posterior column

in| &t

2
o
o
)
oy,

Aol olahe] o] Hiol UL A

Findings No of cases( %)
WBC(cell/mm?®) Normal(<5) 30 (789)
(n=38) Increased(>5) 8 (211
Protein(mg/100ml) Normal(<45) 22 (550)
(n=40) Increased(>45) 18 (450)
Albumin(mg/100ml) Normal(£26) 28 (718)
(n=39) Increased( >26) 11 (282)
1gG(mg/100ml) Normal(<7 1) 32 (889)
(n=36) Increased(>71) 4 (11D
IgG/albumin ratio Normal (<0 27) 17 (630)
(n=27) Increased (>027) 10 (370)
IgG index Normal(<077) 8 (444)
(n=18) Increased (>0 77) 10 (556)
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Table 9 Electrophysiologic studies of MUQO cases

Studies Finding No of cases(%)
Median SEP Normal 22 (91.7)
(n=24) Abnormal 2 (83
Tibial SEP Normal 3 (600)
(n=5) Abnormal 2 (400)
NCV (n=18) Normal 18 (100)
Needle EMG  Normal 4 (100)
(n=4)

Table 10 Responses to ACTH treatment of MUO ca-

ses
Responses No of cases(%)
Aggravated 2(71D
Stable 11 (393)
Improved 15 (536)
Recovered 0C00)
Total 28 (1000)

Table 11 Clinical course of MUO cases

Course No of cases(%)

Aggravated 6 (146)

Stable 19 (463)

Improved 15 (366)

Recovered 1(25)

Total 41 (1000)

o2 ddd AL H5FzYed ¥4 spmal CTE
A8 sta] 4=9] 4 =8 Z(extramedullary myelopathy)
9 FA% 2& Atoe 4394 F (intramedul-

lary myelopathy, 13} 3$w¥Foz FFhhHoz A
@ HEHES FUde 9UEEE MSE ¥
8 g2438 o, 749, 9448, ¢
HAPAAE, H5TEF FRANEE 5 971A7)
Aot 2 olES TEAGE = olae F97)
Bon, k3 olE YAEL AR T 99 B
B A5t Edt o] H4HZ-E MUO(Myelo-
pathy of Unknown Origm)2} $cH(Marshall, 1955,
Hubbe s, 1973, Stemer%, 1988, Marti-Fabregas's,
1987) °l¥ g VAEL #7414 O 4US ¢ F gl
A7t AW, dReM= oWy FHPAE

2 o oy

538 FFde MSE Jur|xE $H(Marshalls,
1955, Hubbes, 1973, Liptons, 1973, Millers, 19
87) =% 3B g utEse A FHT AL,
ohrgdy 29 FACE gleER Afde
MUOZ Jasloy dg 22RAR 9 FH& v
3 A3 A grtel F2 89 A (Evoked Poten-
tial), AR GFHIYHAAIS o2 MSH o3 F+
Fo2 JIE AL+T g

MUOZ A 1~2Fueol HUAHAEE B
ol FAMUOE MSE JeHe 7hHsiel AAT,
w4 4~65Fo) HYAEL Moy WEMUOE
MSE AgHE €] ¥} HAIMUO #2150 MSE
Agse v 16~65%2 Bu=o i (Mar-
shalls,, 1955, Garde%, 1971, Hubbe&, 1973; By-
nke%, 1977, Paty%, 1978, Miskas, 1987, Millerz,
1987, Marti-Fabregas%s, 1989) X259 A-fdle
841(19%)9 HFHFIPAESS MSE M ¥
ATl A Al ATk

MUOx Exizbe] mte} tdiztelzt o iz
Fapel A Bt gol & sy 53] BYMUONAM &
el A B widgek s goh(Bynkes, 1977, Ster-
nerS, 1987; Marti-Fabregass, 1989). ¥ 9t4o)
A AL dREQA B AFA Fogul=35 1
2 gAvl ol A7B e dx)stach

HAE A MUOEAES BT Stemers
(1988) A= 394, Marti-Fabregas%(1989) A&
43342 ¥ A7 HF 497 vikdo FF
MUOS] 2HAI7Ie A 354904 4042 38
F AU S YL Marti-Fabregas s (1989) ol A]
5799 MUORA 5 F4< A-%7F 79, W48 A
27t 500 o2, $Aol 877% & AAdH £ A7
854% 9} frAMEISITh o] 9ho] MUOEAY] W oF
o] mAQ A9t Bong wAAQ HFHF S
Yo & Qe AREQ FHFaHWA, AFZF of
FHERE AN 5 vEF HINAY, A
A4, A FAF oY, £ Fo]l MUOY 99Y
7Fs/de] Yoemg olgd FF WUF EA} o
oJokd A )

MUOZAY) %7154 0.2% #ztolidel 744 @
T}l 3} (Stemers, 1988; Marti-Fabregas S, 1989),
2 g7dNE ZZolde) 71 BkA vl &
Sohule] ol YAZGAY AATH LPoew
Me EEvhuzt ok 33, 243, gk,
=9 §9 €22 dgA Ao (Stemners, 1988,
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Marti-Fabregass, 1989), 2 AT A& 227}
o EAT HSHZHANN AdFole O HE
F9& dd3ted gids] 8% AA8H o)l gAh
Aol B d-FdM MUOEAY #AAARE BE
Z7 AAZN7} 71 gRAN B3] 574, 22
T ENEEA RN A, 9L T A4 2
QB ¥& ¥]&E A AL Marti-Fabre-
gas5(1989) 9] B 1o} AX)stHtt I Stemers
(1988)-& MSe] #x}ol s MUORA oA &
AR 2N E FHbsle v &0 FY3A som
EAG 24N MUOFAAe g Fasita 3
ot

MUOYIA A HxEs 43~63% (Ster-
ners, 1988, Marti-Fabregas%, 1989) & £ A7}
H&g NES HHa, MSolA e ¥xgl 70~93%
(Merritt's textbook of Neurology, 1989) Bt}
o3tA A

ARZGA A 270 23 MUOS HWHREY+E

F57F 744 Wbt 3t (Bermans, 1981, Marti-
Fabregass, 1989), ¥ AT ML F5HA o] 713
%3t MUOSHA Ha 29t 35 B ¥
I A BE IR AALE & £ sld FFEE
o2 HERS ) vlg BRI Fo Jonzg HYEY
APl 32¢E ¢ Jov{(Bermans, 1981), ¥
£ AFFTH A A5 AE ZEFol
Zg¢5ol dA AE F U= 7HAE HE S AAG
SHH Miller5(1987)-2 B qtuhAd 2 51 3} 1214 of
27139 9d&(c)s MRIZ <F3H& A3 23,
BAe] of 64 % A AFHo] HHEAIL AN, 28
%A FEE Ee QFH BEEYdE Ho F
FHI7t Ay IR e, o= A
A AAAZ &3 MUOS &9l Aol
A& BYd a8y ok 2o)H2 Millers
(1987) o] Hiqtutd A FHIM e ASH] 7 F
e MSPH 2REAV] R os Agdnh £
FaEe A7t vad Fz, 3FY 43 ¥
Aol FFH Ao 4TS T 5 Yo, A
surface colo] FFRANE Yolotdl= 2 nosedl
& signal®] vl &o] Ril, surface col® #H F
FAAY Art W HAFoR, FFF HWHo]
MRIZZA S A o} 7heAd o] B& oz Addd
ArdEdo e HHRNE NAEH A 93
o BEle] B, Stemers (1988) ol & Y4 9
WHRE Hole 971 70% 2 43480 gg L

3.2, Marti-Fabregas%(1989) 1 ME &5y
7t FFARA BT @& M1%E ¥ wekon,
Bt 254 ASoe FE40) 60% =2 o
BT 3ot ool MUOSNA FSA4Hdy
A7 o &3 He, MUOE ¢odle Headart
T4F HHE dodle FY A4 JMeAHRY
E54, dAHE G VT E S Yod)= HEl A
4 7FsAdel woha AT

MUO##AE S ¥ HFHA4A F protenX] Q] F7}
T 24~45% 9 WIEE Mo MSHU we WEE
X} (Bynkes, 1977, Stemer’s, 1988, Marti-Fab-
regas%s, 1989) <Y HAMY proten®] e F7he
42 (ependyma), % E£¥ I ZHEH W H
FHHo] JYP= 3 UeS A, EF dRleRE
AAF, TE E5-2A ATl dom s MUOSA
olghge AFES A B v} dAT A5
@l AALE G, IgG/albumin ratio, IgG index$) =
A& MSExIY e 53] F43lt Hersheys
(1980) 2} Caroscio%(1983) & MSE 2ol A 1gGe
%717y 829 F 50%, IgG/albumin ratio®] Z7}7}
A4e] 59%, IgG mdex®] F7t7k &4e] 90% ©f
ol A FEHATGL 3FHTH MSEAEe F5 A4
Al A 1gGe Aol 715 1 (Tourtellotte s, 19
78), ¥ 9.3 24 (Blood-Bram Barrier, BBB)2] &
do2 Q3 84 IgGrt HAFH o2 fdHER,
=@ g o) [gGrt UG L ot B AT M
A9 [gG, IgG/albumin ration, IgG indexd] &
7he 2712 wE Jdsl Fe H&s B,
MUOS9| ¥&]7]"o] MSee thgS AlAsithR &
At

MUO9 A+ 1 dUdS & F geuz, i
2ol F7hddh Teuk MUOZE MS9| 3 944
AY £E 3, HEA#Y 7T leng, 1
X2 MSe] A5 fadTL 487 ACTHRH
(Miller's, 1961, Rinne %, 1968, Rose s, 1970, Thom-
pson’s, 1989; Noseworthys, 1989)8 & 4 )
o £ d7die MUO#A 28] ACTHAIRE
Alg3ted, EUA] 158 (536% )14 FEIFHOH,
ol MSe Asfie} HlEI}nZ, FF MUOY
X &2 ACTHE AH-E & Aotz sz MUOR
A5 YA Aze B gk F43A
A5 o 3BroME 34 A IAHS BA, 25%
Ae A AR e &3S B o (Liptong, 1973,
Ropper%, 1978, Bermans, 1981), Tt oA+ o)

B oy
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RHEo] 37 ¢ &L HAYY S ATH(StemnerF,
1988) £ AToX = o o4 FsPo] gAY,
7397t AA B2 oF 83% E |5, Stemers 2
B9} zho] wimd Aol dAAFHE EHATL
st}

ololl A B ui9}l o] MUOE 30th Fute] ¢
Aol A, shdMoln okxAde] 7zbge] B LEwh
HE Ho|m, ACTHA g == A7t A2
o F= vl gEaick & 4 vk MUOY J°]9~
UL E | Foik of ‘4”‘“73@(14" oe
Her|dd sbsdel w1 HEA FuEE 24
e wd A ol glo g zgsE el 2R
oF ¥ A7t gasitta £

(=] ok
I =

AREL 1985% 19 1Y FH 1989 3¢¥ 31
7AA 43 7Rl AX AYUEgn FAEL ¢
¥ MUO(Myelopathy of Unknown Origmn) 3z} 41
o8 A4H nAES g 22 EdHAE dUY

1) 492 Ha A3 44 (224 ~694)) o] 52
gAb 324, A 92 gz 3560 ¢ gt

2) Wy okde FAo) 146%, O}JHo] 25%,

ubdo] 829% o)A, UFEAAE o132 (878%),
BN (707%), Z22H(659%), PS_HJ 13%1(829
o, 4473

%), Babinski sign®43(439%) Fole
qe &7, &7, 94X, AEA3Fl %— EER7Y
Fo g B B(341%)7) 7H3 Bdm, TG
AZe ZaoF(463%)0) 7+ Btk

3) )\]7215‘_}-}474}\}- )\7:101] _,]75]» Biw] _(] :g.
(439%), &5% (415%) BAER(146%)9] TOl‘zi
i, Hedudeze Ay, AR, FAR FFE
7497t 463% 2 7 W%, &
8% )ol @ch

4) HHFALAY [gGE HAMA 3691F 40(111
%), 1gG/albumin ratio= 2795 104(370%), IgG
indexs= 18415 104(556% ) ol Azt S7HE ik

5) ANAAE AN HAFAE AFT FEHe
AN A AEHE g oaldie ol AALE 244 F
2¢1(138%), WIEAA AFZL FLEAAH A E
5615 2¢1(40% )2 247 BREHAG

6) 2841 (683% ) A 14Uzt ACTHX &
2 X olo] THL Kol A7l 536%,
P 397t 393%, I3tE

~
-3

2 ¥ 44
CES
A7 T1% 01 Ach

7 EE F BHE 4199 FHAANNM AP &

3L,

9 ol st gle A9t 463%, s4d

7397} 366%, &43tE A7t 146%, S| BH A7t
25% ol Ak

3 ug 2715
274 2 AAAAAS AeE
%, FANTE 2HS 5% H%H
Toozm 99 =

99 Jrus g

Ao WAt Y
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