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Fig. 1 Pictures taken before (A) and after (B) treatment in Case 1.
The patient had lordosis and camptocormia (A), which improved
after one year of treatment (B).
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Fig. 2 Muscle computed tomography (CT) of Cases 1 (A) and 2 (B).
(A) CT revealed diffuse axial and proximal atrophy, with markedly

affected gluteus medius and hamstrings. (B) CT revealed diffuse
axial and proximal atrophy. Neck, paraspinal, shoulder girdle and
gluteux medius, and thigh muscles show fatty replacement and
marked atrophy.
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Fig. 3 Arm MRI of Case 1 (A-F).
T,-weighted image of Case 1 (3.0 T; TR 678 ms, TE 8.3 ms) (A, D); T,-weighted image of Case 1 (3.0 T; TR 4,000 ms, TE 91 ms)
(B, E); short-tau inversion recovery (STIR) image (3.0 T; TR 5,000 ms, TE 77 ms, TI 240 ms) (C, F). Deltoid, biceps brachii, and
triceps brachii show muscle atrophy and fatty replacement (A-F). Medial head of triceps (arrowhead) showed low signal intensity

compared to lateral head (arrow) in T,-weighted image (A). To the contrary, lateral head of triceps showed higher signal intensity

compared to medial head in T,-weighted image (B) and STIR image (C). The inside of the medial head of triceps (arrow) is uniformly

isointense in T;-weighted image (D), but heterogeneous high signal intensity is observed in T,-weighted and STIR images (E, F).

These findings indicate not only fatty replacement but also the presence of edematous and/or inflammatory changes.
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Fig. 4 Muscle biopsy findings.

Biceps brachii biopsies from case 1 (A-E) and case 2 (F-]), showing
marked variation in fiber size with dense connective tissue prolifera-
tion. Many fibers contain nemaline rods (A, F), and some
fibers are almost totally replaced by the rod bodies (arrows) (A).
ATPase staining on serial sections (B-D and G-I) revealed that
darkly stained type 1 fibers (C, D, H, I) are atrophic and predominant,
and hypertrophic fibers are mostly type 2A and 2B (asterisks). The
presence of typical nemaline rods (arrows) with the same electron
density as the z-band (arrowheads) is confirmed on electron micros-
copy (E-]). A, F: modified Gomori trichrome, B, G: routine ATPase
staining, C, H: ATPase staining with preincubation at pH 4.6, D, I:
same at PH 4.3, and C, F: electron microscopy.

BRERMHES 5659 % (2016 :9)

WIFESL L TR wA, MERMEOTFA I THEELL, I
WAL L BIECH % RD 5 Y

SLONM-MGUS ® iR IZ DWW Tl d O #is (Table 1)
Tl&, HDM-SCT 7% 12 B2 fEfT &4, 11 BICRIRMTH o
72971 HDM-SCT %17 IVIg T L7236 Tld 2T
BEHTH-7"", TR VMY 23S L R v e
WFA7) A THEELZSHIRCTROMERAT
Holz MEELFREE T L F=v 70742773 F
FHHALZIB YL xF LT L F=vay L 7HEFFTY »
EHHL2Z 100 Y2 FR ORI E | ShTwrz, Kb
JED 3B 2 i 2~54F TR IC X D IF AR & T L
72¥ HDM-SCT, IVlg, I {tissid 274 FiB#E LY
B REI0 3% - 72, HERBIE HDM-SCT # 1T 2 2o 7278,
AT HA 2OV AFDE - SR - Vg 217V —E D)
WA RO, — BB EIZOWTIE M &AM L L 72
&, ERI T TR AT EA NREMROERE T F S L T L
Lotz TNFECTOHED D% /-%, SLONM-MGUS (2
Iz D B FA 2 G HREI RN 72 )%, HDM-SCT AShifT AN AE 7 35
EH DT E TOMIZRIEEL 21T 2 L 25E H 2T hE
D 5. Fd G % SR T 5 B ICEH @O ER b LE
THhAb.

SLONM ;2= O R ERH S T RHE OB & Type 1 2
HilCOWTIZ—ERT, Type 2B KIRIZOWTIZHE ST
W\ IRTWE (Tple 0) SRR ) Y X 48T — O
LTI Type 1 47, type 1 ZE#, type 2B KIAZFF & 3
HHEEEERBIE Type 1A & %R L, 2B KIRIZ
9, FHHEEAIIZ SLONM (Z Type 2B KIEDSH S TR W2
EPRREA~Y) VI A NF - DN EE 2Tz

FL BRI 2 KA O C §1H ) B I A C L 22 56 AT
MEETHY, MRITIESTIR &E5TH Y, SIEMERIRA
CHL L Z-ERIR G A B L 7oA, RN OERRESEAE R Y |
B EMDP TR TH o 72, #BEOHETIZ, MRI- T, il
ARG THISEESFTAEZE L, HERTHIEMEELE 20
72 1BIAHRE ShTwe Y HERTIREEELE D S
7S, FEHHEE I SSTEALIL 20 BI TR S LTz P70 ok
BITHBE S/ MRI TO T,, STIR B155 &8 7 2
MBI EEZEEITRTH Y, HEMERHITL T2
WIERIIZ SLONM 2SFEAL T2 I BEEA S 5 .

& =B

HDM-SCT ZA7H 7, HEGEHI AR TH - 72 SLONM-
MGUS O 2 Bl & #25x L7z, il b AR 2= W REEA D 5.
B FHERDSARTH Y, Type 2B KIBSH L TH W &
WHIERMEA Y ¥ I A8F — L OIFHEANEN R L& 27

HEF - AIEBIOHITIZH 72 ) et 247 - T 727200 72 E A
- FEBIRIT e £ > ¥ —IRBERRRAT TR A ek, St -
FUAMGE S BB X O ME A g 272 & £ LRk 48
Befe AEAESRSEA, MAGEDIZEAT BRI ZEE — 3 ARl
W LET



TP RN 7% sporadic late onset nemalin myopathy 2 1 56 : 609
Table 1 Treatment and clinical course of previously reported SLONM cases.
Outcome Follow-up period
MGUS Therapy n References
good immutable poor months

HDM-SCT only 3 3 12-96 4)5) 6) 8)
HDM-SCT + IVIg + IS 2 2 24-90 8)9)
HDM-SCT + PE + IS 2 1 1 12-60 8)
HDM-SCT + PE + IVIg + IS 1 1 40 8)
HDM-SCT + steroid + IS 4 4 16-60 7) 8) 10)

(+) IVIg only 1 1 40 11)
IVIg + steroid + IS 2 1 1 12-54 3)11)
PE + steroid + IS 2 2 26-32 12) 13)
steroid only 4 4% 12-48 3) 15)
steroid + IS 1 1 ND 14)
no therapy 3 3 14-60 3)
IVIg + steroid + IS 1 72 3)

(-) steroid 2 2 144-168 3)
no therapy 2 1 48-276 3)

*All died of respiratory failure associated with SLONM. **Two died of respiratory failure associated with SLONM in 5 years. ***Died in 4 years

due to heart disease. SLONM: spoladic late onset nemaline myopathy, MGUS: monoclonal gammopathy of undetermined significance, HDM-SCT:

autologous stem cell transplantation + high dose melphalan, IVIg: intravenous immunoglobulin, PE: plasma exchange, IS: immunosuppressant,
ND: not described.

Table 2 Muscle pathology of previously reported SLONM cases.

Predominance Atrophy

Reference 23) 3 0 ND 0 1 ND ND
24) 1 1 2 ND 2 ND
3) 14 2 ND ND ND ND ND
14) 1 0 ND 1 1 ND ND
12) 1 1 ND ND ND ND
13) 1 1 1 ND ND

Present study 2 2 2 0 1 0
Total 24 714 1/6 4/9 3/7 3/4 0/2

of pathological importance.
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Abstract

Two cases of sporadic late onset nemaline myopathy effectively treated with immunotherapy

Yukio Mizuno, M.D.”, Madoka Mori-Yoshimura, M.D., Ph.D.”, Tomoko Okamoto, M.D., Ph.D.”,
Yasushi Oya, M.D.", Ichizo Nishino, M.D., Ph.D.”® and Miho Murata, M.D., Ph.D.”

YDepartment of Neurology, National Center Hospital, National Center of Neurology and Psychiatry
“Department of Genome Medicine Development, Medical Genome Center, National Center of Neurology and Psychiatry
¥Department of Neuromuscular Research, National Institute of Neuroscience, National Center of Neurology and Psychiatry

Sporadic late onset nemaline myopathy (SLONM) associated with monoclonal gammopathy of undetermined
significance (MGUS) is an adult onset myopathy with poor clinical outcomes, requiring high-dose intravenous melphalan
with autologous peripheral blood stem cell transplantation (HDM-SCT). Here we report two cases of SLONM associated
with MGUS in which improvements were achieved only with immunotherapy. A 39-year-old woman had a two-year
history of dropped head syndrome and progressive proximal weakness. On admission, she was able to walk with
assistance and had lordosis with camptocormia. Combination therapy with plasmapheresis and intravenous
immunoglobulin in addition to intravenous methylprednisolone pulse therapy ameliorated camptocormia and proximal
weakness after one year. A 51-year-old man had difficulty in raising his arms and required walking assistance prior to
visiting our hospital. He had proximal weakness and atrophy, winged scapulae, and gait disturbance. After combination
immunotherapy, no progression was obhserved for 13 years. In both cases, patients did not desire to undergo HDM-SCT,
and IgG kappa monoclonal protein was positive, of which the levels were normalized after immunotherapy. Combination
immunotherapy can be a possible alternative to HDM-SCT in patients with SLONM. Both patients showed myogenic
changes with abundant fibrillation, and needle EMG revealed positive sharp waves. Case 1 showed high signal intensities
in MRI STIR/T,WI in muscles showing weakness. These findings are commonly observed in patients with myositis,
suggesting that, without muscle biopsy, SLONM may be misdiagnosed as myositis. Muscle biopsy revealed scattered
fibers with nemaline bodies without type 2B deficiency, which are important pathological findings that differentiate
SLONM from congenital nemaline myopathy.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:605-611)
Key words: sporadic late onset nemalin myopathy, monoclonal gammopathy of undetermined significance,
steroid pulse therapy, apheresis, intravenous immunoglobulin




