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6JGTG�CTG��WOGTQWU��CWUGU�QH�OWU�NG�FKUGCUGU� VJCV�RTGUG�V�
as�early�respiratory� failure� (ERF).�Some�of� these�conditions�
have�ERF� as� a� typical�manifestation,�whereas� in� others,�
VJG[� CTG�W��QOOQ�N[� UGG��=���?��KUGCUGU� VJCV� V[RK�CNN[� JCXG�
ERF�are� adult‑onset�Pompe�disease,�myotonic�dystrophy�
V[RG� ��� .KOD�IKTFNG� OWU�WNCT� F[UVTQRJ[� =.)/�?� �+��
cystic� fibrosis� (C‑F),� myofibrillar� myopathies,� TPM3�
�α�VTQRQO[QUK�����O[QRCVJ[��C�F�Q�WNQRJCT[�IGCN�OWU�WNCT�
F[UVTQRJ[�=�?�*GTGFKVCT[�O[QRCVJ[�YKVJ� GCTN[� TGURKTCVQT[�
failure�(HMERF;�OMIM:�603689)�is�one�such�entity�in�which�
respiratory� insuf�ciency� is� an� important� entity� and�needs�
VQ� DG� TG�QI�K�GF��%[VQRNCUOK�� DQFKGU� �%$U�� CTG� CD�QTOCN�
RTQVGK��CIITGICVGU�WUWCNN[�XKUWCNK�GF�CU�TGF��QNQTGF�QDLG�VU�
on�modi�ed�Gomori�trichrome�stain�and�can�be�observed�in�
C�NCTIG�ITQWR�QH�O[QRCVJK���Q�FKVKQ�U��+��OWU�NG�DKQRU[�QH�
HMERF,�CBs�are�often�located�in�the�subsarcolemmal�region�
YKVJ� C��G�MNC�G�NKMG� CNKI�OG�V��*GTG��YG� TGRQTV� C� �CUG� QH�
HMERF�with�proximal�muscle�weakness�whose�respiratory�
U[ORVQOU�YGTG� QXGTNQQMGF�FWTK�I� VJG� K�KVKCN� XKUKV� VQ� VJG�
�GWTQNQI[��NK�K��C�F�VJG�RCVKG�V�YCU�OKUFKCI�QUGF�CU�JCXK�I�
.)/��

������[GCT� QNF� DQ[�RTGUG�VGF�YKVJ�RTQITGUUKXG�YGCM�GUU�
QH� DQVJ� NQYGT� NKODU� UK��G� �JKNFJQQF�� %WTTG�VN[�� JG�YCU�
�QV� CDNG� VQ� UVC�F� WR�YKVJQWV� UWRRQTV�� 1�� GZCOK�CVKQ���
)QYGT�U�UKI��YCU�RQUKVKXG�C�F�RQYGT�YCU�TGFW�GF� K�� VJG�
RTQZKOCN�OWU�NGU� QH� NQYGT� NKODU�OQTG� VJC�� VJG� WRRGT�
NKODU��*QYGXGT�� VJG�FKUVCN�OWU�NGU�YGTG�URCTGF���GVCKNGF�
RQYGT�VGUVK�I�UJQYGF�VJG�WRRGT�NKOD�RQYGT�VQ�DG�/GFK�CN�
4GUGCT�J�%QW��KN� �/4%��ITCFG� �����RTQZKOCNN[� C�F� ����
FKUVCNN[�� +�� VJG� NQYGT� NKODU�� VJG� RQYGT� YCU�/4%� �����

RTQZKOCNN[� C�F� ����FKUVCNN[�� 6JGTG�YCU� GXKFG��G� QH� �G�M�
QT�HC�KCN�YGCM�GUU��C�F�VJG�UK�ING�DTGCVJ��QW�V�YCU�����*KU�
%‑�0�%��0�C�GV[N��[UVGK���0#����C�VKXCVGF��TGCVK�G�MK�CUG���
was�114.9�U/L�(normal�range:�26–308�U/L).�Electromyogram�
YCU� �Q�UKUVG�V�YKVJ� C�O[QRCVJK��RCVVGT����GNVQKF�OWU�NG�
DKQRU[� TGXGCNGF� O[QRCVJK�� HGCVWTGU�YKVJ� VJG� RTGUG��G�
of�necklace� cytoplasmic� bodies� (CBs)� in�>2�muscle� �bers�
GZ�NWUKXGN[�NQ�CNK�GF�K��VJG�UWDUCT�QNGOOCN�CTGC���QXGTK�I�
more�than�50%�of�the�circumference�of�each�muscle��ber�in�
VJTGG��Q�UGTKCN� UG�VKQ�U� �GC�J� UG�VKQ��YCU� CV� NGCUV� ����µO�
apart�and� included�at� least� 300�muscle��bers),�which�was�
con�rmed� to� be�degenerated�Z‑band�material� on� electron�
OK�TQU�QR[�=(KIWTG��?��1��VJG�UWDUGSWG�V�XKUKV��VJG�RCVKG�V�Q��
RTQDK�I�ICXG�C�JKUVQT[�QH�UJQTV�GUU�QH�DTGCVJ�C�F�TG�WTTG�V�
TGURKTCVQT[�K�HG�VKQ�U���V���OQ�VJU�QH�HQNNQY�WR��JG�KU�UVKNN�
CODWNCVQT[�YKVJQWV� UWRRQTV� C�F� �GGFU� CUUKUVC��G�YJKNG�
IGVVK�I�WR�HTQO�VJG�UKVVK�I�RQUKVKQ��

HMERF�is�an�adult‑onset�disease�(with�the�age�of�occurrence�
DGK�I� ������ [GCTU�� C�F� RTGUG�VU� CU� FKUVCN� NQYGT� NKOD�
YGCM�GUU��1WT��CUG�KU�W�KSWG�K��VJCV�VJG�RCVKG�V�RTGUG�VGF�
YKVJ� RTQZKOCN� NKOD� YGCM�GUU�OKOK�MK�I� C�� .)/��=�?�
HMERF�is�caused�by�exon�343�mutation�in�the�A‑Band�region�
K��VJG�VKVK���66���IG�G��YJK�J��QFGU�HQT�VJG�DKIIGUV�RTQVGK��
M�QY��UQ�HCT�=�?�6JG�G�VKV[�KU��JCTC�VGTK�GF�D[�CD�QTOCNKVKGU�
K�� VJG�O[QHKDTKN� CNKI�OG�V� C�F� RTGUG��G� QH� �[VQRNCUOK��
DQFKGU�� C�F� KU� VJGTGHQTG�� �NCUUKHKGF� RCVJQNQIK�CNN[� CU�
O[QHKDTKNNCT�O[QRCVJ[�=�?� %WTTG�V� NKVGTCVWTG� UVCVGU� VJCV�
�G�MNC�G�%$U�JCXG�C�JKIJ�URG�KHK�KV[�QH�����C�F�C�UG�UKVKXKV[�
of� 82%� for� the� diagnosis� of�HMERF,� as� shown� by� the�
NCTIGUV�UVWF[�Q��VJKU�G�VKV[�RWDNKUJGF�UQ�HCT�=�?�+V�JCU�DGG��
demonstrated� that�HMERF� have� selective� involvement�
QH�UGOKVG�FK�QUWU�C�F�RGTQ�GWU�NQ�IWU�OWU�NGU�Q��/4+��
5QOGVKOGU��VJG[��C��JCXG�CV[RK�CN�RTGUG�VCVKQ�U�C�F��C��
DG��Q�HWUGF�YKVJ�.)/�U�=�?

6JG��G�MNC�G�%$�KU�C�WUGHWN�NKIJV�OK�TQU�QRK��FKCI�QUVK��OCTMGT�
for�HMERF.� In� atypical� clinical� presentations,� the� typical�
muscle� biopsy� features� are�diagnostic� of�HMERF�and� are�
GURG�KCNN[�JGNRHWN�K��VJG�UGVVK�IU�YJGTG�IG�G�OWVCVKQ��HC�KNKVKGU�
CTG��QV�CNYC[U�CXCKNCDNG�

�GENCTCVKQP�QH�RCVKGPV�EQPUGPV
6JG� CWVJQTU��GTVKH[� VJCV� VJG[�JCXG�QDVCK�GF� CNN�CRRTQRTKCVG�
RCVKG�V� �Q�UG�V� HQTOU�� +�� VJG� HQTO�VJG� RCVKG�V�U�� JCU�JCXG�
IKXG��JKU�JGT�VJGKT� �Q�UG�V� HQT� JKU�JGT�VJGKT� KOCIGU� C�F�
QVJGT��NK�K�CN� K�HQTOCVKQ��VQ�DG�TGRQTVGF�K�� VJG�LQWT�CN��6JG�
RCVKG�VU�W�FGTUVC�F�VJCV�VJGKT��COGU�C�F�K�KVKCNU�YKNN��QV�DG�
RWDNKUJGF�C�F�FWG�GHHQTVU�YKNN�DG�OCFG�VQ��Q��GCN�VJGKT�KFG�VKV[��
DWV�C�Q�[OKV[��C��QV�DG�IWCTC�VGGF�

(KPCPEKCN�UWRRQTV�CPF�URQPUQTUJKR
0KN�

Con�icts�of�interest
There�are�no�con�icts�of�interest.

����������(a)�Hematoxylin�and�eosin�image�of�the�transverse�section�of�muscle�
showing�eosinophilic�globular�sub‑sarcolemmal�necklace�like�inclusions�occupying�
>1/3UG��of�the�circumference�of�muscle��ber.�(b)�Modi�ed�Gomori�Trichrome�stain:�
The�globules�are�reddish�and�are�better�highlighted.�(c�and�d)�Electron�microscopic�
image�of�the�transversely�cut�muscle��bre�con�rms�the�electron�dense�material�to�

be�material�restricted�to�the�Z‑band
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