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ESEMESISE (myasthenia gravis, LT MG & B&RE) (X H
CPURIC X 2 WG HOREIC L VoS EL 72
FTHEETH D, 7T Nva) yZ5k (AChR) HkBIE:
BINLEE D LA, SO b EA AL S
CENHY, FTHPKvlA PRSP titin JUiAE X Lo L3
DY PR I ARIRIC BV TOMBEC X 2 AR O
%, WS ) — X &R TEO MG I2£ it
L EMmESIN TS, SR 4 1E, $TACKR ks X Uhik
BUBPARDS & B IZHIED 70 A D REB) % KBk L 72729,
Z O R RE A T 5.
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FFF o MR T E, BTN

BEA: © BRIRME MR ZE, SREE T2 (ST = v 7 R
AV MEEIEOMHEEZ L), 2 BERE, ST
FIREE - SRt diTE L L.

WENT WM - BROE AR L.

MRS QA HE) - ¥ FAFZ I VB 30mg, 77/
0—)L50mg, A TAEY Y 100mg, 747 TFr

20mg, WA/NAYF > 25mg, 7 7S 10mg.

HURIE © 2 BUBEIRG 70 & CEE A D DU, 2018 4EFKEA
SR T A & 72 L FAE 11 H V1 e P R C R g 2
MG & WS NT=AZBIEIAREM TH 572 2021 45 7 A
A O RETUEET 2 SRR T R AR Oy, W T
WEEASK AL L 72720 URLRICIA A & e 572, =1
A= A ERCHREE T & BT - SR ot & 7RO,
B R 5 b 5T MG ~NORBAITH M Seb iz 2 &
5, AkTYY FAF 73 v EALY 30 mg/H % BlIA S U2
IFEERIC 8 AR HUBHIABE L %2572

ABEREBUE @ 51 152.7 cm, A 61.0 kg, BMI26.2. &k
HPH. IUE 178/68 mmHg, MRIAEL 66/55 - 45, W% 24/57,
Sp0, 98% (M), 1RiE 36.9°C. ML AEIEH . IRZ4E
2mm/l mm, SRVIEFTHRS Y. HE—IRAIEE 7205 E b
WHEAR R, WREIRE. @K CRECEMS Y. ML
RRGEMICEERHNKTHY . SENICEEDORSSH Y
2L 7 TEFR A ISR 44, SRR 4, MU
VIR RN AL 4~ 4+ FEEE OBREERG T AT 5 5 A
B OIS - IR 7 <, BT, BRI AR
PHCREI S Y7 L. T PR OIRBIEIE TH . Rifis
L. T RFus=7 A BECIamiRg T, HREGEBRE S
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Fig. 1 Edrophonium test on Day 2.

Bilateral ptosis, ophthalmoplegia, diplopia, dysarthria and weakness of the upper extremities improved after the

administration of edrophonium chloride 10 mg.
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Fig. 2 12-lead ECG on Day 1 (A) and 10 months before admission (B).
Complete left bundle branch block (CLBBB) newly emerged on Day 1.

A B A A W B IR LA 2 Tid pH 7.445, PaO,
91.2 mmHg, PaCO,34.7 mmHg. %, #f - BHkhE, EWE
1ZIE%. Glu 174 mg/dl, HbAlc6.7%, LD 274 U/l, CK 164 U/
FURI BB IE . $T AChR UK 100 nmol/l, HUfHESEHY T 1
2 v F > — €k <0.01 nmol/, #T Kvl.4 Pifk 18.00, ¥ titin
YLk 27.73 . PUAE BUAK 40 % (speckled/diffuse ), CHS50
>60.0 U/m/, C3 108.7 mg/dl, C4 20.6 mg/dl. #t RNP $i1k
8.0 U/ml, #irecoverin LRI 2 OB - HAKME
HOPUE, #igeRidis X OESE E ChuvRizat. €4 3
VHIER. BB~ — 7 —13&TIEFE. BNP 94.8 pg/ml, &
JEEE L S T AR = 2 T 0.025 ng/ml. 12 FHELER THH O
M7 ay 7a5Y) (Fg 2). HitsEx VC 2.13 1, %VC
88.8%, FEV 1.0% 84.2%. IAEAIMGEER T/ NSRS 2
1Hz BL O 3Hz T2 24 15.8%, 13.2% O waning &
0. #EF CT TIEHHMBICRE R 2 {, & OMAR 2 IEE

b L. LB R Tl BRI EH CREE B 2
WL, BEORBIRFHAHED ). @E P EF RN
ZEFT VRN R iR R N 2 e A TR L

BB A Fig. 312RT. E3WMALLTL F=var
(prednisolone, LLF PSL & B&RE) 2.5 mg/H O H %5 - TiHE
ARG LA, FAWE 17 REEREGBREEHFZ,
BN, & L 720 R BF BRI & i, SR - 1
DRI HTHBL L 72 OB L OV R & #7272
D RIMIE TR ER TH o 72, KEREIE & CO, 17 % 780,
MPABEIZ L 2 7)) — 8 &M L IEE NGRS
(noninvasive positive pressure ventilation, L. F NIPPV & %

FL) ARG L 72 & 2 A M ERESNE ISR L7245, NIPPV
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Fig. 3 Clinical course.

One day after the treatment initiation with prednisolone (PSL) 2.5 mg/day, she suddenly developed respiratory failure followed by

cardiopulmonary arrest on Day 6. She was intubated instantly and was performed tracheostomy on Day 10. The gradual increase to PSL

25 mg/day as well as intravenous immune globulin (IVIg) was still not effective enough to control the furious surge of crisis, and extended

thymectomy was eventually performed on Day 73. Soon after the operation her symptoms abated, and she was weaned off the ventilator.

DBFVIARBTH o 72, ICU NZEHBE 595 H A S #EIRAY
SeyE 7 17 U (intravenous immune globulin, BLT IVIg
EWERL) & BHAA L72AHE N - BEERRE SRS ICEALL, %6
I H & I 5555 & BRI B 3SR S 5 I L 2 O T Hf Tl
ik o, EHIIEEZHG L 1O AAF
7 CUADTR L 72 S A CRUB FAZE % & M 1R o J5
W70 9 BTG % <, IR, 9 57 12 & 2 AREE 3 INUE A5
KOBEREEZ SN T2y — FOEIRERTICH S Lzl
FHHALAMZIH S 2 REERIE 72 BE A RS HiMo
DRI DI RITBRENTH o 72, ABEEE2L AL TN
THHOLIN 7T v 2125 LT R IEAT L 72 iR s
THHEHRIIZRO SN o7z,

ZO%E 10 HWHICKAEWR A 1T, PSL 28 L2055
WP 2R BN % [ > T\ 7225, 45 19 95 H 47 J5 I & -0 TR
AR -OBE D %  ERHK - BEIPIRAEIE & 22 ) RO
FEEEEE YL, 55399 H £ T2 PSL 25 mg/H £ T
B L 22N D 2 h O — VAL L, F B T IR
IEH IR IPIREREEBL SR T o 7. MOEHIZOVWTH
ZW R IEE R Z OMO IR ED D L <, FEMIES
BEBITIED A% 73 9% HICHRIIHE 7 70 —F12 L bRy
I SRR PGS T 9L K i bl & T L 7.

WiaiL 2 ) —EOWFL {RB L, MEEH 2RI
AR ES T TE< SER A AR T 5 L7z, IR & IR ERE Bl 4
M b 7% KL, itk 2~3 HH CI SR % 1313584 I HER

L PSL 20 mg/H 2= D ) ZBBEL 7o 72, Pt AChR HLAAM
AT A ST I 2, fife 75 H HI213 34 nmol/] & 72 -
7. PUBEAUBHUE IS O W T b T4 2 2 Thi Kvld fufg
2.98, P titin Puik 3.16 & FHHIILT L7z, WA IZIZE A
EDNRIALE I EIR S A, NI 2 ST 03 2 2 BBk
DAL R0 2 OB OBRHEMIGETH ), B RLIIALN
7o 7z (Fig. 4). “ @ 1% minimal manifestation ¥ C 3 H;E
TETWHRWVWHOD, 44T PSL 8 mg/HWHAR T THi%hx a
YhO—=)VTETWDS,

Z =

MG | ZEHEH DS IEZ R e T2 HORERETH D,
Pt AChR PLiALIAHZ S L  DFR DG ATRIZEE N T 5,
ABITIZHT ACKR HUikIhn 2 2 FREH O PR PR DS 1 &
o7z PUKvLA PURIEEMARGTEA ) 7 A F ¥ VD o B
TILZy bO—DOTHY, FHIEIERSL 7 ) — ¥ 24k FE
B <, 11~27% CTLfi%%, 36~60% C-LEXEE =&
fFg LTzl —JiH A MG #ITidht Kvl.d kb
BHIDIZEAEITBETHY), & MEHMIKEPUEEZ I U D &
T2 MEFNEREAEET HME S H 50 ANEEDFRIZD
WCIEIE 5 &V Gho T, F 725 titin UK IIRERUT
IR RAICE BT 2N EE T 5 titin 1203 25K TH
Y, FAHU AChR BUER B TR B & 72 ) 5 950 U %5
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Fig. 4 Thymic histopathology.

The specimen is almost all replaced by fat with barely recognized thymic tissue. No neoplastic change is seen (hematoxylin and eosin staining,

bar = 1 mm (A), 50 pm (B), respectively).
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Bl g% - DR ERIES D ETRIE 7 200 72 b O DR ERIEIR
RLHHE O 2 ) —EE LY, ChETHESNZARATD
U Kv1.4 PURBEHEBNZFEML L 72 BAE MG O % £ 1L T\
2B 7 ) —EIE WS MR 2SR ZeE L Tz
REPLOEETH-72. 1IHHDOZ ) —EIZDOWTIL PSL
EADORK 36 B RIZSAE L THY), B RO T 0
A FBIEHOWMIMESL LTFELRWVWEE 272 Grune 5
WX KvI4APUADHORIERF CQTEEYRIL) A2 L%
HERTWBY, REIOFEET O T =y — LR &R
TIX QT IEEOFT RIZ A <, L EOEREN 25 % &b
& B HHOBIEMEAIENRNZ OV TR OME L RT .U s H 3
BWCHERR S N CB 5T, #REROCEEEEITR2 5 b it
HERH PR IS & 2 O E OB 51X BREMN & % 2 72
FEH IR AE A BF - BU AChR HUMRBZ 14 - #2158 O AE 1 1%
g-LOMG (25524 L, WIRIsFRIZ 254112 first line D{EHF & L
TIEEID LTV RV LA L7adS 50 D o IRl iE
GHEMG IZBW T IRIE A O & D L ixehll ko
FERLERASWFETEL L TEEREL L OHME L H B9,
ST Z ASEGI TR B IEE o722 &, VIg 28
T SRR I IRPTME C b 2 — 5 CRE IR R JE ml a0l 1 4%
RERE EADBR S O REITA T 10 4 N ORECSaEIHISE O bt
FAEITVICC VR TH o722 &, BEIRERO D 5 LR
O EE T dH ) MEE LR S B I A2 h o
T2 ENDHY, Wy ba— Lozl & R
TLHZEE o7

AT S N TR LA IOV T, $T Kvld Brfkid
FE I HOBRIE & BEBI TR AW & ST W AD. F 724 titin
PUERHL) 7/ ¥ ¥ SLBARBUR OB AL R oA B % B
CORMET 2 & &I, HFI2 60 UL T O AP titin Uik %
HRAL I W TE 2 K5 D 5 < MR 5 Z & IR b E s &
FAHLDLHHY. F P titin PUR IS FIIREL O i HHH
WG L CREEEN TV D Z E PSR SN TV A

A, P KvLA PR LT IREA BT IE L A ET
B2, FIRREER T B\ THL titin PURIZHES CT £ 0 b @&
BEEAAT L EHRELTWLHY bH Y, F7- Fukuhara &
L2 X AUE 2007 4E 20 5 2016 4F 10 4E RV 35K M0 B il Bl %
FiAT S N7z MG HEBID 9 5 15% TR Wi {09 B % 154 T
& H o 7288 1 mm i O microscopic thymoma 25 B L |
Z D &BITTATHIH2 T OPL ACKR FUA i DA B 2K T A35
N7 2 s OSCRRERE  F 72 2490 B C B P 1 2
HRY) DAL 72 5 72,

& T HHEH L 7RI SRR B R A% & A ETHERE T
Elhol. 2 MHEOTEBIHIUEAHIIETH 5125 D
53R D IRIE % 42 < HERRC & e WATEBNIE IR 12
FRTH Y, PRI CHASRUTH PR TH D Iy
g 2325y L 72 g-LOMG AH 244 B 1 3 0 Wi L 72 P
TIEHRY S Lo fe. RIEGIZ BT 2 TuEBUHTE O 5%
FHHRIEI S 2 Th <, WEEACHG L L o5
JERR, (1134 CIRIAMR I B S N O D 726 L
CRHROWTIAATH L. SHEMEAOERE B E 2,
WGl OIS 2 S SIZFENICRE ¢ 2 ERIIREVEED
ns.
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MEHEBIIART M L, RN & COLIREIZ S 2 f3E,
M, BUERVFROED THA.



63

1)

2)

3)

4)

5)

6)

X ®

K, Tzartos SJ. Autoantibody
myasthenia gravis; implications for improved diagnostics and
therapeutics. Front Immunol 2020;11:212.

Romi F, Suzuki S, Suzuki N, et al. Anti-voltage-gated potassium

Lazaridis specificities  in

channel Kvl.4 antibodies in myasthenia gravis. ] Neurol
2012;259:1312-1316.

Suzuki S, Utsugisawa K, Yoshioka H, et al. Autoimmune targets
of heart and skeletal muscles in myasthenia gravis. Arch Neurol
2009;66:1334-1338.

Grune ], Yamazoe M, Nahrendorf M. Electroimmunology and
cardiac arrhythmia. Nat Rev Cardiol 2021;18:547-564.
EIERGEEIIE/ T 8= N - A — b VRS RES T A
N7 A e ZE B, TIEMHEIRE/Z 2 N— 1 - A — b
VT REERESIR AT A KT 4 > 2022, R FETLE ; 2022.
p. 57-58.

Nakahara K, Nakane S, Nakajima M, et al. Effect of

7)

8)

9)

10)

Abstract

196 RIS 63 %2 %5 (2023 :2)

thymectomy for thymic atrophy in myasthenia gravis: a
retrospective study on 93 patients. ] Neuroimmunol 2017;305:
182-185.

Kufukihara K, Watanabe Y, Inagaki T, et al. Cytometric cell-
based assays for anti-striational antibodies in myasthenia gravis
with myositis and/or myocarditis. Sci Rep 2019;9:5284.
Yamamoto AM, Gajdos P, Eymard B, et al. Anti-titin antibodies
in myasthenia gravis: tight association with thymoma and
heterogeneity of nonthymoma patients. Arch Neurol 2001;58:
885-890.

Chen XJ, Qiao J, Xiao B, et al. The significance of titin
antibodies in myasthenia gravis: correlation with thymoma and
severity of myasthenia gravis. ] Neurol 2004;251:1006-1011.
Fukuhara M, Higuchi M, Owada Y, et al. Clinical and
pathological aspects of microscopic thymoma with myasthenia
gravis and review of published reports. J Thorac Dis 2017;9:
1592-1597.

A case of non-thymomatous refractory anti-AChR, Kv1.4 and titin antibodies positive generalized
myasthenia gravis successfully treated by extended thymectomy

Tomohiro Shogase, M.D.", Sho Ohtsuru, M.D.?, Yukari Morita, M.D., Ph.D.?,
Yasushi Osaki, M.D., Ph.D.", Hirokazu Furuya, M.D., Ph.D." and Takashi Anayama, M.D., Ph.D.?

b Department of Neurology, Kochi Medical School Hospital

2 Department of Respiratory surgery, Kochi Medical School Hospital

A 74-year-old Japanese woman, who had been previously diagnosed as ocular myasthenia gravis (MG), presented to
our hospital complaining of dropped head and increased fatiguability while eating. The edrophonium test was positive and
decremental response was recorded on repetitive nerve stimulation. Her clinical presentation was compatible with
generalized MG, and anti-AChR, Kv1.4 and titin antibodies turned out positive. Contrast enhanced CT scan showed no
tumorous lesion such as thymoma. We initiated her treatment with a minimum dose of oral prednisolone. However, her

condition got worse even after intravenous immune globulin and experienced myasthenic crisis twice, the former of

which led to cardiopulmonary arrest. As she did not respond to traditional treatments, we determined to perform

extended thymectomy. The histopathology showed atrophic change but her condition rapidly improved in several days

after the operation, and soon she was weaned off the ventilator. Shortly thereafter her symptoms disappeared, followed

by the titers of the antibodies above found all markedly decreased. It remains unclear how the atrophic thymus acted on

the pathogenesis of refractory generalized MG.

(Rinsho Shinkeigaku (Clin Neurol) 2023;63:92-96)
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