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—Abstract—

Thymectomy is considered as one of the important therapy for patients with
myasthenia gravis(MG) for reducing the symptoms and hasting the time of
remission. However, the efficacy of thymectomy in previous studies were not in
concordant with each others. This study was designed to assess the effects of
thymectomy in 84 MG patients. The patients were divided into two groups
according to their medications before thymectomy © the patients who had been
treated with anticholinesterase(ACE group) and the others who had been treated
with both anticholinesterase and steroid(steroid group). The outcomes of thymec-
tomy were divided into two group : ‘success’ and ‘failure’. The “success’ out-
comes included the patients with remission or improvements and the ‘failure’
outcomes included the patients with improvement by immunosuppressive agents,
unimprovement, and death. To find factors which might influence on the progno-
sis after thymectomy, the following variables were considered for statistics: The
onset, age of MG, gender, myasthenic crisis before operation, the clinical symp-
toms at the time of operation, and the pathologic findings of thymus.

The results were as follows. Sixty-six patients were included in ACE group
and 18 in steroid group. The success were occurred in 37 patients among ACE
group(56%) and in 8 patients among steroid group(44.4%). In ACE group, the
success more frequently occurred in the patients with thymic follicular hyper-
plasia(79.3%) than in those with thymoma(36%), and normal or atrophic thy-
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mus(4L.7%). The patients who had mild clinical symptoms at the operation also
showed higher success rate. However, gender, the age of onset, and the pres-
ence of myasthenic cirsis before the operation did not influences on the results
of the operation. In steroid group, the success rate was higher in the patients
with shorter duration of stercid treatment before thymectomy ({ 6 month) and
follicular hyperplasa. In addition, the immunosuppressive treatments also gave
symptomatic improvements in most patients with failure outcomes after
thymectomy.

In conclusion, thymeetomy demonstrated beneficial effects in about half of MG
patients. Follicular hyperplasia and mild symptoms at the operation were consid-
ered to be factors for predicting better results after thymectomy. Our findings
also suggest that the longstanding steroid treatment before thymectomy may neg-

atively affect on the successful thymectomy, especially on remission.
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Ao (Beghi, 1991).
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ACE® 66419 &1 Bl 1:1.872 <jzp7h @3t
2, 9 P BF W, FEA Arve F
2 3doignt. $EA 93T 19 3014.5%),
Ta% 200(30.4%), 1b3 301(45.5%), B3
104(15.1%), NB 31(4.5%) 2 65.1%2] 27}
FEE ole] F4E vk $4 W 27de &
A FHe] 29443.9%) = VF Bdm, FAF
254 (37.9%), F4de| BgolA A5d 2t
124(12.3%) 9. $¢2 55 29FF e F

444 AP FAPAE ¥ 2 39 ol

of the

ic effects of

Table 1, Cl

“Success” group

remission : asymptomatic and no medication required
improved : marked improvement of symptoms with a reduction of medications

“Failure” group

adding i agents © some i

medication. required

of symptoms with other immunosuppressives

unimprovements | no improvement or an increase of symptomes or drug requirement

death
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2] ade] FARHE vl e AolE BA
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Boze F4 340 A BF FE4FE =2
THE 3.4). Zev @3 47, 94, £e3 1T
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FAAGEd, 53 4 FAE $9F B¥e

Table 2, The ip between effects of and gender in ACE group
Success (%) Failure (%)
Total
gender remission(%)  improved (%) adding 1S°(%)  unimproved(%) death(%)
Men 313.0) 9(39.0) 7030.4) 14.3 3013.0 2
Women 9(20.9) 16(37.2) 14(32.6) 40.3) 43
Total 37(56.0) 20(44.0) 66

*adding IS : adding immunosupressive agents

Table 3, The relationship between therapeutic
effects of thymectomy and clinical
symptoms at operation in ACE group

Table 4, The relationship between therapeutic
effects of thymectomy and pathologic
findings of thymus in ACE group

(Clinical symPoms g cocs(0) Failure(%) Total
at operations

thymic pathologic  Success(%) Failure(%) Total

thymoma 936.00  16(64.0 25
I, Ia* 19(82.6) 4079 23 thymic hyperplasia™ 23(79.3) 6(20.7 29
Ib 14067 16633 30 normal or atophy 5(417 7683 12
1 v 4(30.8) 9(69.20 13 Total G600 29440 66
Total 37(56.00 294400 66 0003
1 p0.004

Table 5. The relationship between pathelogic findings of thymus and clinical symptoms at operation in

ACE group

Clinical symptoms at operation ~ thymoma(%) thymic hyperplasia(%) normal or atrophy(%) Total
I, Ta 407.4 13(56.5) 8(26.1) 23
Ib, I, ¥ 21(48.8) 16(37.2) 6(14.0) 43
Total 25(31.9) 2043.9 12018.2) 66

p=0.041
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7760, Al 9 Fgel B¢ Ate 7.034

& FF JFE) 7IRAATHE 6).

webd 4 e add e 93SEe A
YA AARA, o1& FPsE Zxe THE
Bl F4 B4 @Ak 02.3%, B SelUA ¥
AFed F4ol FelAY A58 B4 80%,
FEE o9 T4 e FH T 84 52%,
FEE o) T4l YoWMA FAFeY FAo|
gAY A58 Ak 27.8%H & HFE
& BRGE 7).

FE F BeE A Y 299 FIME 84
(27.6%) F4F 2591 FolME 34(12%), 3%
WA FA 915 1200 Felde 11(8.3%)2 F 12
oA ek FAE B dRe] FEA] T

Ia¥ 54, 1b% 54, 03 29124 [3ent ¥
BelNE gen, fed 5 2993 A8

299 Bk 140

3. steroidZoilA EMEAIEC]
elxt

| X2 E2fet ofE

F& Ad oY steroid® A8E T3 Y9 LA
€ 1842 @2 4¢], o l4delgim, whidEe
R 3949 $¥ A AR V1%L $F 3.59(1-
12d)e2 3 2793 34 TURH steroid A
B7A S 71ke F7 2,249 (0-12d) <93,
steroidAH-FE $E7A9 Z1%e 2 11340~
5.69)c9% Fe A £F SFEF A& 50%
o Bt ARssen, A 9% IS 1bY
9, B3 64, Y 342 25 FEE ool
o F4 8 23E BYIAY 9541 E B
B} 8, FHF 60, FH T4 87 4dF

€ F FANL PT 5doE, 318 F 3
& AR WA steroidgFel P4 A9 84
(44.4%) 931, steroid FIFE FelAY aza-
thioprine<] AALAA ] F7lol 28 442

Table 6, Logistic analysis about the probability of the success rate of thymectomy in ACE group

variables odds ratio confidence range P-value
intercept, 0.12 0.01~2.60 0.0543
clinical symptoms at operation

I, Ia .76 2.08~28.92 0.0023
pathologic findings of thymus

thymic hyperplasia 7.03 1.78~27.88 0.0055
onset. age 1.03 0.98~ 1.08 0.2798
00,9476

Table 7, Therapeutic effects of thymectomy according to the pathologic findings of thymus and clinical

symptoms at operation in ACE group

‘Success (%) Failure{%)
- - Total
romisionimproved  total0 2008 WO s
S-agenis  vement
‘mild symptoms at operation
thymic hyperplasia 3 9 12023 1 Wy 13
thymoma/aormal/atoghy 2 6 s 1 1 me W
moderate to severe symptoms at operation
thymic hyperpiasia 5 8 1620 10 1 1 2we
thymoma/normal/atrophy 2 3 5(21.8 8 4 1 13022 8
otel 66,0 B0 &
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& 89 @A} 8, PR 16, AP 1d8Ed
Arggele 2ggoldn. FAE 2 k= g9l
o, 39 BAelA & 715095 steroid?]
28 Fesgot, 1 F 2de Adsin, g
1= ACEZ A% A8F Wit

sterold@eld §HEAE dAFel 9FE MAE
YA FEA steroid 271703 FA ¥E
239 § R & $¢8 A=/l 649
o141 9 el A= 16l steroid 2F A7} 5L
3, 6708 Pl Babe 9eF TelolA steroid
A BAE BYTHE §).

¢ ACEZH wH7A2 §4 4% 22 %2
FelA FEdFEe] wdth Y FF 2FEF
A7) fR SEA 98 8 2 O 9 ARk
FAAAE el Fsh Fo] AATHE 9).

HA BN BHENES THH
EECE =1

&

Besel

FEF BT 449 3 2% 29 A 84 &
A F B 1240 (14.3%) 2 ACEZ9¥ Az,
/0 E 29 FAke 3391(39.3%) Ak WA
AA &4 F 34 370 999 6(T.1%) s A
FE BA 49 (4.8%) € AT 83.1%°14 F42
Aee TAT FTYHA Azel T2 22 4R
THE 10). 2 AR @4 FANE o 3
o] A8 AR 2= FF 27T ¢ Ale
R3997) e c1EAA EFPHA 90% °1%
X 2PAQ AR EIH Aokn € 5 sl

Table 8, The ip between ic effects of and the duration of steroid treat-
ment before operation in steroid group
the duration of stercid treatment Success (%) Failure (%) Total
less than 6 months 707.8) 222.2) 9
more than 6 months 141y 683.9) 9
total 8L 1055.6) 18
Table 9, The between ic effects of and pathologic findings of thy-
mus in steroid group
Success(%) Faiture (%) Total
thymoma 2(3.9) 466.7 6
thymic hyperplasia 3(15.0 125.0 4
normal or atrophy 361.5 5(62.5) 8
total 8(44.9) 10(55.6) 18
Table 10. Combined therapeutic effects of thymectomy
preatment Success (%) Failure(%)
before Total
remission(%)  improved (%) adding IS*(%)  unimproved(%) death(%)
operation
ACE group 12 25 21 5 3 66
steroid group s 8 1 1 18
total 12014.3) 33(39.9 29(34.5) 8.1 448 £

“adding IS © adding immunosupressive agents
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2 a7ie FAEAe] 33 27493 ¥4
o o B Y e AAE B, J1ES
AFEHE Aot sled ole FEAE * F
A, Fedw g e Aol gl
4zes. #2e BnE (Paletto 2 Maggi,
1982; Evoli 5, 1988; Mantegazza, 1990; %
445, 1994; Nakayama$, 1995)€ 44 ¥ 2
R oFE B3] Ul RUlkEE iR A
dE FA4Y TRHY A2 ZAE APIAML,
steroid%e] HEE Fol= Eda oFEH ¥
#E AP Heol, FABAEe Bt A=
A Bk Age] ik, B ATAINE 2y
oz ¥HFE FPREe] 88.1%2 AT Bus
MR 23E Bgc =3 24Pl A &
AKE KayS(1994)9) Rued veie ge &
(73%) & 18l 1a%de &7 AA@Ae
65%% AAHA7] g FPet 2 el A
FgE 4EAVCE FAY wa(Perlo®,
1966), & F BAAAA 7t A5E Y B
E PAYAA Al L (DRAE, 190 F
ol A% A7} Asidelx Az Bt BA 1
Bptg shedel ek £ Feddd mEdE
FAAAE Ar A} 2@AeE, dUoR
A% $227/)% (median sternotomy) ] <& &
AAAEE ARG W F2 T3 A
BtE 7he e Ad gk weEpd £ A7eld &
% Al steroidA8F WA X BAE UoE
AT FAEAE A BT E 56%€ ©EE A
THEA o Y ile] FAEASY rIHE MY
Baa Herg 4 e wEes YA

£ Aol FadAze] A steroid AEEF
9 & B 44.4%9) BAA debgeh o] &
e Azathioprinee] 85%2] ®Ae14 steroid
° &3} Yok Wilensky®(1999) 9 Huwrie
Z3AY, 1A $44E 22T 1 steroid
B §39 2ad faie 8848 94 A%
e 2ol Bgsith. =8 steroidZolde] 44
A& EIe ACER Fold FBE= o129 33&
B9l @psh MK steroidel 3 e A

7t B ol2e 34% B3t ¥e nag W,
FEE9 steroid 2= FABA &S A2 Hd
2 9%¢ FA ¥ AXF 2. 24 #2
% steroid &3 AF7t AR steroid & 71k
o &g FA IR e FE A FF
SEAZ 189 34 48E 2 B T
o 40 Bg AAHQ steroid@Fol FEAA2
L2999 E FFedE velle Zeld, 3718
steroid el FAAAEe] Ede) FANY 9
€ U3 PSAE dan F3E% 23 2y
% A7l 2 A7t steroid X2 227 J8F
oA, & F AFdE 2 9%l gk

#ele ACEZ AT B@=glon, AH
B 82 $71 12612 AQY) A2 B 9T
£ F 5 oo 9% A @ gHe AREA
Zaigith. FEE ole F4E 2l x4 4
BY, ACEZME 7<1(18.6%)7F BaASIAR,
steroidZlME Bt 9Qewl, ©lE steroid
9 F Age] B3] MEoz 4 AR
9 nas ge Age|tHPascuzzi¥, 1984). &
A7) BAEL 14.3%2 /1€ 20-33%9] B3
(Evolid, 1988; Kay¥, 1994; Nakamura¥,
1995) 8t e 2 ol & A7dA $49F
Hgol 36%2, $F BalYus, 1992} 39%
e HSEAY, 71E 15-20%9] B (Palettost
Maggi, 1982; °|4FS, 1987 ¥l3ta ¥7] o
2ol FEe] B3k BA dehd Aoz 4z,
=¢ Lindberg (1992) & $42A% F 42%9
Bl BFAAA (2o EERCIE FHH @
A7t 7hssitn Rasged, & ATIME £
4FEe TEE Mestinone® 240ne/2 )3tz F
o] Z zEHN 22 FelYh

AQBHE Agel WD =A deren
(Harvey, 1948; Oosterhius, 19892 @214 %1
£, FAEAEL VR NS zolx B
g AN FAAE Uk ok 2 @
FANE $E8 BT 399 A=ATL AL &
e 204 SIgAT 2T ALAFEH vs,
&€ F BoF B 12 FF 449 FANNET
<k Age] Geivke Abdel 1@ L Yok

FAaRAE ¥ I M dA2E F
A el 233 F24 d3FEel dded, $4
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40| YAG FEA 340l AngE FAeA 5
8 marh Qsith v 2EEy, $E A A8
712, e FNAAEY Aol 4eE nAA
WA SteroidAlME FABAE] K= FA
el &0 3ol 9P Bgw, RE B} F
FTE o1 9% F4E 27 BB 93]
¥ BAE GFe BNE 5 9k

FAe Pelade FHEAEY Fo@ AFAR
2N 54 34 230 29 @A fd ¥
FAF A v Fohe AHe 2 994 g
(Grob%, 1981: Evoli%, 1988; Durelli%,
1993). e} ¥Ael 5%, FE% YA FAME
20-30%°1/delx BEEE F2 A% BN F
AdAEe)] W B v =80 (Castleman,
1966} Mantegazza’s, 1990 Kay®, 1994), 34
5] g % 279F WA ¥4 342 Bo|
£ % TPEIHE WwIdY, YERE, HLA &
BT RS Aok dvke FFE Aok
(Compstons, 1980). £ 9714 Fao] Bge]
A A1 Bae A 34 DR w3 4
FET B L] R, $E7 AGARE L g
ol ®old FAFAY 71 U Aoz H2Hg
T, ©] Zge 4 34 QU= 57 Fo
€ Mantegazzas (1990)¢] Hzshe Hol7t gle.
1}, Kay%(1994 % Penn%(1988)9] 2 o]
segct wehd F4ol Bgent A58 @A o
Fol g crFa A<} vj34 (germinal center)
o ¥ 9Fg| UF wde FA T4 FAol
A A58 B4 TEA g BAstE)
HEd 7hegel slok(Papatestas®, 19715
Buckingham®, 1976; U4#%; 1988; Penn%,
1988; Mantegazza$, 1990; Kay%, 1994).

FEA T4 A5 AR A% A AFH
Frhes Felle o129 9A7} givk(Beghi®, 1991;
Nakamura®, 1995). <4739 daids A
A wie] o] Wi ¢ £ F4AAe] givk
' FEE dARKidaF, 1987; Kay$, 1994
z71¢&2 BNE 292 & Yo {GenkinsF,
1975 ¢ F4= ged ANL9) 35 2743 &
A= WFE 27de ¢TS4 vehdr] wEel]
(Grob%, 1981; Oosterhuis, 1981) Z715%&
AR AUY FF 2FYF] drger edd

VAR ok & dFelNE h7ge] 3d¢ 3%
st of A BelE 2 e dsich

A2 FANIE AEE PHo2 NP AR 2
Z1egel gl Qe dFEdAGE Fgel sick
(Mantagezza'®s, 1990; Beigh%, 1991; Durelli
%, 1992). ScaddingT (1985} ACEAE ol
AHA 259 oEEY F¢At AdEa F
B, GenkinsF (1975) & A&713te] 21 B2
A4F wigAle) 7 e AWrINe) A4S b
714A $do) AgEda sgeh G & @
oM E Papatestas® (1971) €] Haush Zo] ¥y
£ Fe7Ael AR 710 dFd & 98] Ul
. Buckingham¥(1976) & B& cjAelA ol F
7b #vhn Rmdiged, oe #4 4 84t 4
Aelld ek AME e givka Az,
£ AFolAE ] BE Fel7 ¥ glich =
& oay AuE FA g 223 A QAT o]
A & AFelME FYAFel dFe] AP G
FAE ge oz AnEded, AAAA vy
A9 $EE FFY N (Yus, 1929HF 44
Bl BEE BoM, A7 oY F3(Sominer
5, 1991) she Aol & Byt

FAAA R AREHTE AF SRl Yeht
€ olf2 Jaretzki 3 Wolff (1988)& 2] $41
249 A& F3A9D, PapatestasT (1987) &
F& Ao ov] B2 U JukPn A% Azt
FAE A7) FReln duvh aHvg F5
2EHS dPrlde FHAAD g Aol ok
ERA g1 9RwE FAo] gPsta sl
& 7FsHE aeistelol drhCompstons, 1980;
Olanow®, 19815 AAFF, 1996). 4%d F4
e Hlgo] 255 FARAE F A5 F
o 23 (Durelli¥, 19905 Durellis, 1993+
A7 g2 T dupdolnt 49 guTE
ANGAE F4E I APAR Fujiis, 1985;
Lu$, 1993) 3 A WAk ey Fof 4] A
drke Bu(9uE, 1999 F3F 2783 3
AL FANAL Ak o

ol el g ¥ 33 27HFe A= 3o
A FAAAEe] steroidh T AHGAA Fou
o sk glel Aridozs B W #AE daA
o e gles gadc,
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2% endgon FHAAES NPT 84el9
BAE FE A APl wek 7 2o el
A 7 2N FABAEY A= KIE gepetm,
e AR B 9L WA F Qe A I
AAF B4 A3 ohEF 2e AL LA

1. %% e anticholinesterase® FA% 3%
25T @4 66el FolH FHEAE A= A}
¥ 374 (56%) <14 BE=LAC

2. % A steroldEE AY Igid ¥R F
189 FIM 5% F steroid @3] Fad 2 &
2He 8 (44, 4%) o 1T

3. ACEZdM &4 F4& 29¢] 5 23
(19.3%), $9%F& 254 F 91(36%), ¥4°1 3
AolAv 15 124 FolMe 541797
& Azl $Ed 99 FY A=A B4
23¢] oA e 1990(82.6%), FF T ¥xE 13
o F 49 (30.8%) 7k FEFTIAE WA F
A e 2337 FEA 93 S0 FE AT 3
Fe vIAE 289 AFAA4R dA2 44U,
A, Wy A9 R $¢ A $F 2FET dle
e F dFe) 9T A Gk

4. SteroidFol e &4 steroid | £712te] 6
g vlgelAt F4 24 27& B BRelA
S A3 EY

5 FAAAE T BE 4d9] FH/IFL A
& 29 BAkE 1241 (14.3%) SEvl BF ACETe|
ek

6. AA 84919) B2 F FEol BWL AGE &
Az 33¢1(39.3%) ol, BedAIAL 37} W8
B2 FPINE B BA7} 2990BL5%) 2, F
7491 (88.1%) o1H )& EFF SN AR
=+
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