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Diagnostic Pathology of Common Striated Muscle Diseases at Tokyo Women’s Medical University Hospital,
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At Tokyo Women's Medical University Hospital, similar to other medical facilities, clinicians often experi-
ence cases of striated muscle diseases. For pathological diagnosis, pathologists are required to handle suitably
prepared tissue specimens obtained during biopsies, surgeries, and autopsies. In the present article, we summa-
rize the staining methodologies used to characterize and differentiate various lesions in formalin-fixed paraffin-
embedded sections. We also present an outline of common striated muscle diseases as well as functional anatomi-

cal features of peripheral nerves and striated muscles, other than the myocardium.
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Fig. 1 Schematic diagram of a lower motor neuron projecting its branches onto muscle

fibers

The spatial relationship between injured axons and areas of denervated muscle fibers is

indicated.
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Fig. 2 Schematic diagram of the effects of denervation, reinnervation, and permanent de-

nervation processes on striated muscle tissue

White and gray lower motor neurons and similarly colored muscle fibers are used to
distinguish between muscle fiber types and their neurons. The lower motor neurons
project their axons on the respective muscle fibers. Degeneration of the gray neuron is
responsible for denervation followed by group atrophy of the gray muscle fibers. If the
affected muscle fibers are reinnervated by the white neuron, both of them along with
the intact muscle fibers exhibit white type grouping. In case of permanent denervation,
the muscle fibers show nonspecific myogenic changes as a result of disuse atrophy.
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Fig. 3 Microphotographs of formalin-fixed paraffin-embedded sections of muscle tissues
(part 1)
[A] An axial section of morphologically intact biceps muscle. [B] A longitudinal section of
the iliopsoas muscle, which was involved in rhabdomyolysis. [C-H] Axial sections of the
quadriceps muscle involved in DMD, showing rapidly progressive myogenic changes
evidenced by fiber splitting (arrowheads) (C), round figure formation (arrow), and various
diameters of muscle fibers (arrowhead) (D), central nucleus formation (arrowhead) (E),
appearance of a swollen eosinophilic “opaque fiber” (arrow) (F), a basophilic regenerating
fiber (arrow) (G), and endomesial stromal fibrosis (asterisk) (H). [I] An axial section of the
gastrocnemius muscle involved in SMA, showing slow progressive neurogenic changes
evidenced by group atrophy (open circle), endomesial adipose cell infiltration (asterisk),
and nonspecific myogenic changes as a result of disuse atrophy (I). [J-L] Axial sections
of the pectoralis muscle forming rimmed vacuoles (arrows), from a patient with OPMD.
Polymer-immunocomplex method using the chromogen DAB and hematoxylin counter-
staining (K, L).
H&E, hematoxylin-eosin; MT, Masson-trichrome; DMD, Duchenne type muscular dystro-
phy; SMA, spinal muscular atrophy; OPMD, oculopharyngeal muscular dystrophy; DAB,
3,3-diaminobenzidine tetrahydrochloride.
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Fig. 4 Microphotographs of formalin-fixed paraffin-embedded sections of muscle tissues

(part 2)

[A, B] Axial sections of the iliopsoas muscle forming a sepsis-related abscess, showing
foci of abscess formation (asterisks) (A, B). [C] An axial section of the biceps muscle in-
volved in granulomatous angiitis with luminal occlusion, responsible for the surrounding
muscular ischemia. [D-F] Axial sections of the quadriceps muscle involved in polymyosi-
tis, showing myogenic (endomesial) atrophy (D), exudative inflammation (E), and cytotox-
ic T lymphocyte infiltration (F), prominent in the endomesium (open circles). [G-I] Axial
sections of the deltoid muscle involved in dermatomyositis, showing myogenic (perifas-
cicular) atrophy (G), exudative inflammation (H), and helper T lymphocyte infiltration (I),
prominent in the perimesium (asterisks). [J, K] Consecutive axial sections of the biceps
muscle involved in MEM, showing a ragged red fiber lacking CCO immunoreactivity
(arrows) (J, K). [L] A section of the quadriceps muscle involved in fetal-type rhabdomyo-
sarcoma. Polymer-immunocomplex method using the chromogen DAB and hematoxylin
counterstaining (F, I, K).

H&E, hematoxylin-eosin; GT, Gomori-trichrome; CCO, cytochrome ¢ oxidase; MEM, mito-
chondrial encephalomyopathy; DAB, 3,3"-diaminobenzidine tetrahydrochloride.
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Fig. 5 Microphotographs of formalin-fixed paraffin-embedded sections of muscle tissues

(part 3)

[A, D] Axial sections of the quadriceps muscles from a control subject (A) and a DMD
patient (D), showing the lack of dystrophin immunoreactivity in DMD (D). [B, E] Axial
sections of pectralis muscles from a control subject (B) and an FCMD patient (E), show-
ing the lack of «-DG immunoreactivity in FCMD (E). [C, F] Axial sections of the gastroc-
nemius muscle, showing a ring fiber (arrow) (C) and sarcoplasmic mass (arrowheads)
(F). [G-T] Axial sections of quadriceps muscles involved in ALS, showing small angulated
fibers (arrowheads) (G), group atrophy (arrows) (H, I), endomesial adipose cell infiltration
(arrowheads) (H), and stromal fibrosis (asterisk) (I). [J, K] Consecutive axial sections of the
iliopsoas muscle involved in ALS, showing type 1 fiber group atrophy (arrows) and type
2 fiber group preservation (asterisks) (J, K). [L] An axial section of the biceps muscle
involved in DMD, showing an intact muscle spindle {arrowheads) and an intramuscular
nerve bundle branch (arrow). Polymer-immunocomplex method using the chromogen
DAB and hematoxylin counterstaining (A, B, D, E, J).

DMD, Duchenne type muscular dystrophy; FCMD, Fukuyama congenital muscular
dystrophy; a-DG, alpha-dystroglycan; H&E, hematoxylin-eosin; ALS, amyotrophic lateral
sclerosis; MT, Masson-trichrome; CCO, cytochrome ¢ oxidase; PAS, periodic acid Schiff;
DAB, 3,3'-diaminobenzidine tetrahydrochloride.
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Table 1 Clinicopatho-
logical manifestations
of myopathies

Categories

Spatial distribution
Proximal involvement
Distal involvement
Focal involvement
Diffuse involvement

Chronological profile
Monophasic course
Periodic (repeated) course
Progressive course

Damage
Reversible dysfunction
Irreversible injury
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