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Summary

Neuromuscular disorders are frequently seen in our clinical practice, though' no
certain data are available in this regard. This prospective, observational study
which was done as a partial fulfillment of M.Phii (Pathology) degree in BSMMU.
The study was undertaken at the Department of Pathology of Bangabandhu Shiekh
Mujib Medical University from August 1999 to December 2000 to study the
histomorphological pattern of neuromuscular disorders in a selected group of
patients attending the neuromedicine, paediatrics and medicine departments of
BSMMU. Another purpose of this study was to evaluate the diagnostic utility of
muscle biopsy and clinico-pathologic correlation in the diagnosis of neuromuscular
disorders. In this study, 55 cases of clinically diagnosed neuromuscular disorders
of different kinds were included. Detail clinical history was obtained in all the
cases. Clinical diagnosis were made on the basis of history, physical examination,
reports of routine and special laboratory tests whenever available. Muscle biopsy
was performed in all the cases and histological changes could be identified in 42
cases. In the remaining thirteen undiagnosed cases; eight cases revealed 'essentially
normal muscle tissue' and five cases were inadequate for histological evaluation.
So, the later two categories were not included for further analysis. Among the
histologically diagnosed 42 cases of neuromuscular disorders, basically two different
classesof diseaseswereidentified;1)Dystrophictypeofmuscular diseases64.28%
and 2) Non dystrophic (acquir ed) type of neuromuscular diseases such as
Inflammatory myopathy 21.82 % and Neurogenic muscular atrophy 7.14%. Within
the dystrophic group the maximum number of diseases were diagnosed as Duchenne
muscular dystrophy 21.49%, Primary myopathy-unclassified 19.04%, Baker
muscular dystrophy 4.76% and Limb girdle muscular dystrophy 4.76% etc.
Properly executed muscle biopsy is usually the most useful and effective technique
for diagnosis of neuromuscular diseases in cases where immunohistochemical,
genetic and electron microscopic examination is not possible.

Introduction demqgraphic and clinical pattern of muscular
Neuromuscular diseases constitute a dystrophy and other neuromuscular diseases
significant proportion of neurological in Bangladesh is unknown. No definite data
disorders in Bangladesh but the exact are available in this regard whereby one
I. Dept!. of Pathology, Dhaka Medical College (DMC), Dhaka. 2. Dept!. of Pathology, Bangabandhu Shiekh
Mujib Medical University (BSMMU), Dhaka.
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might compare the local demographic and
clinical patterns of these particular disorders
with that in other countriesI. As a whole

neuromuscular diseases are important cause
for morbidity and mortality with a
consequence of high economic burden. The
clinical evaluation, investigation, diagnosis,
treatment and prevention of diseases of
muscle thereforeconstitute an importantarea
in medicine. The functional unit of the

neuromuscular system, the "motor unit",
consists of I) a lower motor neuron in the
anterior horn cells of spinal cord or cranial
nerve motor nucleus in the brain stem and

its axon extending along the anteriorroot and
the peripheral nerve, 2) the neuromuscular
junction and 3) the multiple muscle fibers
which the neuron innervates2. A simple
approach to the diagnosis of non-neoplastic
skeletal muscle diseases is to divide them

into three broad categories : neurogenic
atrophy, neuromuscular junction disorders
and primary myopathic diseases.Because
muscle biopsies are rarely performed for
neuromuscular junction diseases such as
myastheniagravis, the primaryaim of muscle
biopsy at present is usually to differentiate
between neurogenic atrophy and primary
myopathic changes.

In general, primary myopathicconditionsare
characterized by marked variation of
individual fiber size, endomyseal fibrosis,
and scattered necrotic and regenerative
fibers. However, the myopathic changes in
a biopsy may be so minimal that it may be
difficult to distinguish a myopathy from
denervation. In such circumstances, access
to clinical information, results of laboratory
investigations such as electrophysiological
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tests like electromyography (EMG), nerve
conduction velocity (NCV) and serum
creatinine phosphokinase levels are essential
before the final interpretation of the biopsy.
The primary myopathic group can be further
subdivided into the inflammatory myopathy
and non-inflammatory group. Polymyositis,
dermatomyositis, and inclusion body
myositis are the more common forms of
inflammatory myopathy. In the non-
inflammatory group, four broad categories
are recognized muscular dystrophy,.
congenital myopathy, metabolic myopathy,
and drug induced myopathy3.The muscular
dystrophies are progressive hereditary
degenerativediseases of skeletalmuscle.The
innervation of the affected muscles, in
contrast to that of the neuropathic and spinal
muscular atrophies, is sound. Indeed, final
proof that the origin of these disorders is in
skeletal muscle itself comes from the

demonstrationof intactspinal motorneurons,
muscular nerves and nerve endings in the
presence of severe degenerative changes in
muscle fiber. The symmetrical distribution
of muscular weakness and atrophy, intact
sensibility, preservation of cutaneous
reflexes and liability to heredo-familial
incidence are the characteristic features of

this group of diseases and serve to set them
apart on clinical ground alone. Each type of
muscular dystrophy has unique phenotypic
and genetic features4. A skeletal muscle
biopsy is essential for any patient with a
suspected neuromuscular disorder to
establish a definitive diagnosis as accurately
as possible. Prior to 1960s, histological
examination was the only method adopted
for diagnosis and management of patients
following their clinical examination of the
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patient, electrophysiological examination of
affectedmuscleand biochemicaltests (serum
CPK value). These methods enabled one to
classify muscle disorders into a limited
number of broad groups, namely muscular
dystrophies, de nervation/neurogenic
atrophies and polymyositis. Soon it was
realized that with the aid of simple
histological techniques alone, several other
muscle diseases such as metabolic

myopathies,congenitalmyopathiesand other
myopathies could not be identified. The
interpretation of skeletal muscle
histopathology was revolutionized by the
advent of muscle histochemistry
supplemented by electron microscopy. In
combination with histochemical techniques,
the electron microscopy offered new
classification of myopathies5.Recently, the
identification and cloning of affected genes
responsible for several common diseases
have already shed new light on their
pathogenesis, provided definitive diagnostic
tests and accurate antenatal diagnosis.
Nevertheless, there is still a major role for
an initialdiagnosison muscle histopathology
and in a large proportion of cases the
histopathologist can quickly provide useful
disgnosticinformationon the basis of routine
H&E stainedsectionsand with small number

of histopathological special stains6.
Therefore this study was conducted to
observe the histopathological patterns of
muscular diseases in a selected group of
patients in Bangladesh to correlate the
histopathological patterns of muscle biopsy
with corresponding clinical presentations of
neuromuscular diseases, and to evaluate the

role muscle biopsy in the diagnosis of
muscular diseases and its limitations.

Materials and Methods

A total of 55 patients of neuromuscular
diseases attending the neurology, medicine
and paediatricsdepartment of BSMMU were
included in this study. The Ethical Review
Committee of BSMMU for bio-medical
research has reviewed the protocol and
approved the study.

Inclusion criteria7:

I. The patients who are clinically diagnosed
asdifferent types of progressive muscular
dystrophies like -

a) Duchenne muscular dystrophy.
b) Baker muscular dystrophy.
c) Various autosomal dominant and

recessive limb girdle dystrophy.
d) Myotonic dystrophy.
e) Variouscongenital myopathies.
2. Different type of inflammatory

myopathies like Dermatomyositis and
Polymyositis

3. Inherited neurogenic muscular atrophy of
childhood like Spinal muscular atrophy.

Exclusion criteria7:

1. Patients with obvious features of
neuromuscular junction diseases such as
Myasthenia gravis, Eaten Lambert
syndrome and etc.

2. Patients with history of childhood
Poliomyelitis,Cerebral palsy and diseases
of central nervous system having
neruromuscular dysfunction.

3. Patients with normal E.M.G

(electromyography) finding.
4. Patients having more distal muscular

weakness than proximal.

Technique of muscle biopsy~.15:
In about 40 cases, muscle biopsy was done
as open biopsy from the calf muscle
(Gastrocnimeus) of lower limb and for the
rest IS cases biopsy was performed from the
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deltoid muscle of upper limb. In 53 cases,
biopsy was done under local anesthesia and

for the remaining two cases of small children
general anesthesia was required due to lack

of proper cooperation. Muscle biopsies were
done with the assistance of surgery out
patient department of BSMMU.

Processing and staining9:

Muscle biopsy specimen was fixed in 10
percent buffered formalin and submitted for
routine processing and paraffin embedding.
During block making one piece was
embedded in the longitudinal and the other
piece in the transverse plane. Sections were
cut at 6 micron thickness and stained

routinely by Haematoxylinand Eosin (H&E)
method. Masson's trichrome stain was used

when required. The biopsy specimens were
examined under light microscope at the
department of Pathology, BSMMU.

Statistical analysis:
For statistical analysis, frequency
distribution of different types of muscular
disorder according to age and sex were noted.

Results
Histologic diagnosis of different types
muscular diseases:

. Histological findings of all the cases in the
study was divided into 4 groups -

1. Dystrophic type muscular diseases
(Primary myopathies)

2. Non dystrophic muscular diseases like
neurogic muscular atrophy and
inflammatory myositis.

3. Samples with non-significant changes in
musde tissue, and

4. Inadequate specimens.

A review of the histopathological diagnosis
of 55 cases of muscle biopsy in the study is
presented in Table-I.
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The histologic diagnosis of 42 cases of
muscular diseases revealed 25 cases

(45.45%) of Primary muscular disorders,
which included different types of genetically
inherited muscular dystrophies. The
remaining (30.9%) were muscular diseases
resulting from secondary involvement either
due to immune mediated inflammatory
diseases (21.82%) or dye to neurogenic
conditions (9.09%). These included three
cases of neurogenic muscular atrophy and
two cases of spinal muscular atrophy. The
histologic diagnosis of 27 cases (49.09%)
of dystrophic type of muscular disorders
included different types of genetically
inherited muscular dystrophies. The
remaining 15cases (27.27%) were muscular
diseases resulting from secondary
involvement either due to immune mediated

inflammatory diseases (21.82%) or due to
acquired neurogenic muscular conditions
(5.45%).Spinal muscularatrophy isbasically
a neurogenic muscular disorder but this not
acquired. It is characterized by progressive
muscular weakness and wasting due to
geneticallydetermined degenerationof alpha
motor neurons of the spinal cord; so the
pathological changes in the affected skeletal
muscle groups are quite similar with those
of muscular dystrophies. For this reason two
cases of spinal muscular atrophy seen in this
study were considered within the board
group of muscular dystrophies.

Pathological features of 42 histologically
diagnosed muscular disorders: 'Primary
myopathies and muscular dystrophies'
presented with long duration of muscular
wasting and weakness involving mainly the
proximal group of limb muscles where as the
'Inflammatory myositis' had short duration
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of muscular weakness associated with

muscle tenderness, some skin lesions and

evidence of vasculitis causing peripheral
gangrene (Table-II)

Pattern of morphological features observed

in histology: The most common histological

finding of all was variation in fiber size,
which was seen in a total of 33 (78.57%).

Internalization of nuclei or central migration
of subsarcolemmal nuclei was seen in 26

cases (61.90%). Biopsy specimens of the 25

cases (59.52%) revealed some degree of
muscle fiber destruction with consequent
segmental muscle fiber necrosis and
myophagocytosis by infiltrating macro-
phages. All of these features are quite
common in primary myopathic conditions.
These were observed in all the nine cases of

histologically diagnosed Duchenne muscular
dystrophy and in 9 cases (75%) of
inflammatory myopathy. The table-III shows

different morphological findings seen in
muscle biopsy of 42 cases of muscular

diseases. Moderate to marked inflammatory
response with many mononuclear cells
including macrophages, lymphocytes and
plasma cell infiltration in the endomyseal and
perimyseal areas were seen in total of fifteen
cases (35.71 cle).Of these IZ cases of were

diagnosed as inflammatory myopathy (8WIG).
lTsuall) in presence of \\ idesoread muscle
fiber necrosis, the presenct' or moderate (0
rWlr1 t.d intlammator\ infiltrates (,,11 he

regar IId as specific featurt for intlammator~
11'1'01 lk i' IdenCt 01 asculitis was

'ounu I'll 't ..lses I 1190C,( lor intlammatory

myopathy seen as moderate to marked
inflammatory infiltration of mononuclear
cells In and around the small intramuscular

vessels and also in the endomyseal areas. The

presence of large rounded 'hyaline' and
opaque fibers was seen in six cases (14.29%)

and all ofthem were diagnosed as Duchenne
muscular dystrophy. Moderate to marked
fibro-fatty tissue infiltration in muscle was
seen in total of29 cases (69.04%). This was
found in all the nine cases of Duchenne

muscular dystrophy. Scattered groups of
small and angulated atrophic muscle' fibers
were found in 7 cases ( 16.67%) of the study,
three of them were diagnosed neurogenic

muscular atrophy, three were myopathy
(unclassified) and one was limb girdle type
dystrophy. Two cases (4.76%) revealed
formation of abnormal nuclear chains in

almost all muscle fibers, one of them was

confirmed as centronuclear myopathy and
the other one 'was myotonic dystrophy. This
particular feature was regarded as a special

histological finding for both of these
conditions. So, a strong clinical correlation
based on the histological findings was used
for the diagnosis of both of these conditions.
Special connective tissue stain like Masson's

trichrome was used in this study when
required. The aim was to distinguish the
surviving muscle fibers in cases of long
standing muscular dystrophies (particularly
In addnced cases of Duchenne) and some

nther myopathies. The Infiltration of fibro-
olhlgenous ;md fatty tissue Into the muscle
as observed In totall)f 29 cases (69.04%)
I rh stud\! III four .::ases of Duchenne

ouscular d\ strophy the disease process was
,(' ,\'- J.nced thar 'ht: sur 11g muscle fibers
were ver\, ~'ew Masson s rrichrome stain

'\-as llsed 'n ,dd1tlOn to regular H&E
(Haematoxylin & Eosia) stained sections in
these cases to differentiate the remaining
muscle fibers (red coloured) from the blue
coloured fibro-collagenous tissue infiltration.
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Table-I: Histopathological diagnosis of all the 55 muscle biopsy cases.

Table-II: Clinical features, serum CPK values, EMG and NCV findings of 42 cases of muscular
diseases in the study.

No. of cases %

A. Dystrophic type of muscular diseases (n=27) (49.09)
Duchenne muscular dystrophy 09 16.36
Myopathy (unclassified) 08 14.55
Limb girdle muscular dystrophy 02 3.64
Becker muscular dystrophy 02 3.64
Centronuclear myopathy 01 1.82
Myotonic dystrophy 01 1.82
Congenital muscular dystrophy 01 1.82
Fascio-scapulo-humeral dystrophy 01 1.82
Spinal muscular atrophy 02 1.82

B. Non dystrophic muscular diseases (n=15) (27.27)
Inflammatory myopathy 12 21.82
Neurogenic muscular atrophy 03 5.45

C. Essentially normal muscle tissue (n=08) (14.55)
D. Inadequate specimens (n=05) (9.09)

Total number of cases 55 100%

Presentingfeatures 1M DMD MP NA LGMDBMD SMA CNM MTD CMD FSHDTotal %

Difficultyinwalking 4 9 5 2 1 2 2 1 1 27 64.28

Delayedmilestone 9 2 2 1 14 33.33

Droopingof eyelid 1 1 2 4.76
Skinlesion 6 6 14.28
Muscletenderness 9 1 10 23.81

Weakness/wasting 1 9 3 2 3 2 2 1 1 1 1 25 59.52

Psudohypertrophy 0 9 1 2 12 28.57

Waddlinggait 1 9 1 2 13 30.95

Sensorydeficit 3 3 7.14

Consanguinity 4 2 1 7 16.67

Otheraffectedfamily 4 3 1 1 1 1 11 26.19
member
HighserumCPK 4 9 2 1 1 1 18 42.86
EMG/NCV M-1 M-2 N-2 M-1 6 14.28

Digitalinfarct 2

IM=Inflammatory myopathy DMD=Duchenne muscular dystrophy
MP=Myopathy (Unspecified) NA=Neurogenic muscle atrophy
SMA=Spinal muscular atrophy LGMD=Limb girdle muscular dystrophy
BMD=Baker's muscular dystrophy FSHD=Facio-scapulo-humeral dystrophy
CNM=Centronuclear myopathy MTD=Myotonic dystrophy
CMD=Congenital muscular dystrophy CPK=Creatinine phosphpkinase
EMG =Electromyography NCV=Nerve conduction velocity
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Table-III: The histologicalfeatures in muscle biopsy of 42 cases of muscular diseases.

1M = Inflammatory myopathy

MP = Myopathy (Unspecified)

SMA = Spinal muscular atrophy

BMD =Baker muscular dystrophy

CNM =Centronuclear myopathy

CMD =Congenital muscular dystrophy

"'"
"
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Fig.-l: Photomicrograph shows histological
changes in Duchenne muscular dystrophy (early
clinical stage). Marked variation in fiber size,
many degenerated muscle fibres with internalized
nuclei and the presence of large, rounded, opaque

and hyaline colored regenerating fibers are being
observed. (Gastrocnemius, Transverse section.
Case no 1, H&E,x122)

DMD =Duchenne muscular dystrophy

NA =Neurogenic muscle atrophy

LGMD =Limb girdle muscular dystrophy

FSHD =Facio-scapulo-humeral dystrophy

MTD =Myotonic dystrophy

,,

Fig.-2: Photomicrograph showing histological
changes of Duchenne muscular dystrophy
(advancedstage) Masson's Trichromerevealsfew
surviving muscle fibers (red coloured) in a
backgroud containing mostly adipose tissue
(clear areas) and excessive fibro-collagenous
tissue (greenish-blue). (Gastrocnemius,
Transverse section. Masson's Trichrome,x122)

I7

HistologicFeatures 1M DMD MP NA BMD LGMD SMA MTD CNM CMD FSHD Total %

Variationinfibersize 4 9 8 3 2 1 2 1 1 1 1 33 78.57

Internalizednuclei 3 8 8 1 2 2 1 1 26 61.90

Necrosis,myophagocytosis 9 9 2 2 1 1 1 25 59.52

Increasedfibrosis 5 9 5 2 2 1 1 1 1 1 1 29 69.04

Inflammatoryinfiltrates 12 1 1 1 15 35.71

Hyalineopaquefibers 6 '6 14.29

Regeneratedfibers 4 3 1 1 1 2 1 1 1 15 35.71

Nuclearchain 1 1 2 4.76

Vasculitis 5 5 11.90

Groupof atrophicfibers 3 3 1 7 16.67

Largegroupof atrophicfibers 1 2 3 7.14
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Fig.-3: Photomicrograph reveals histological changes
of inflammatory myositis. There is segmental necrosis
of muscle fibers, myophagocytosis by infiltrating
mononuclear cells and internal migration of nuclei in
most of the muscle fibers. (Gastrocnemius, Longitudinal
section, x485).

"" ,

Fig.4: Photomicrograph shows histopathological
changes of centronuclear myopathy. There is internal
migration of subsarcolemmal nuclei in musclefibers.
The internalized nuclei haveformed linearly arranged
chain (~fnuclei in a .fiber.Normal cross striations ot
musclefiber arealso being observed. (Gastrocnemius,
l:0ngitudinal section, x485 )..1'

Fig.-S: A boy of six (6) vears sufferingfrom Duchenne
muscular dystroph:v with marked calf l11usclt
hypertrophy in a typical Gower's manuaver.

Discussion

All the patients of Duchenne muscular

dystrophy (21.42%) were male. The age
ranged from three months to 70 years with a

mean age of 20.55 years (l5.45:tSD).
Irrespective of sex the maximum number of

12 cases (28.57%) were with in the age group
of 6-1 0 years. This occurred possibly due to
the clinical presentation of increased number

of cases of Duchenne muscular dystrophy
(66.66%) within this age group. These
findings were quite similar to that of Rahman

et al in 2000 who recorded 54 cases (87.09%)
of male and eight (8) cases (12.90%) of
female in the study of 62 cases of progressive

muscular dystrophy. They found that
maximum (91.93%) patients of muscular
dystrophy were within 6-35 years of age and

this is also quite consistent with the finding
of present study (77.78%)1.

Hitologically the two common types of
morphological abnormalities observed in the

study of 42 cases of muscle biopsy; they were
variation in muscle fiber size (78.57%) and
internalization of subsarcolemmal nuclei

(61.90%). Central migration of nuclei can be
be'it - appreciated in Haematoxylin-eosia
(H&E) stained sections both in transverse

and longitudinal plane. Random variation in

fiber sin and shape can easily be identified
in H&E qamed transverse sections under lo\';

power of mIcroscope. This finding is quite
conslstuH Ivllh r rc\ ious observation made

b) <\11 (196k) Ht- observed random

vanatlOn m fiber sizt- and shape in 63 cases
(60.57c(() m a sent- s of 104 muscle bIOpsies.
Greenfield et al.( 1968) and Pearce et

aLe1962) descnbed this finding as one of the

most characteristIc features of progressive
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muscular dystrophyll.l7.Necrosis of muscle
fiberswith consequentmyophagocytosiswas
identified in total of 25 cases (59.52%).
These 25 cases included nine (9) cases of
inflammatory myositis, nine cases of
Duchenne, two of myopathy (unspecified),
two Baker type and one case from each of
the followingthree musculardystrophiesviz,
myotonic dystrophy, congenital muscular
dystrophy and centronuclear myopathy.
Pearce et al (1962) reported that necrosis
and phagocytosis were common in muscle
biopsy of 61 cases of progressive muscular
dystrophy". This finding is also in accord
with the changes observed by Ali in I968\().
He found40 (38.46%) such casesamong 104
cases of muscular diseases. In the study
conducted by Ali in 1968 only the different
types of histological changes form 137
muscle biopsies were recorded. These
cases included 79 clinically diagnosed
myopathy,29 neuropathy,25 normal subjects
and 4 miscellaneous cases. In that study no
attempts were made to diagnose
neuromuscular diseases according to their
specific clinical pattern like Duchenne,
limb girdle type or any other typel().The next
important histological change in the study
was varying degree of fibro-fatty tissue
infiltration in muscle, it was seen in total of
29 (69.04%) cases, nine of these were
Duchenne, five of inflammatory and the rest
15 were all other types of muscle diseases.
Regenerating activity as newly formed
basophilic fibers were seen in 15 cases
(35.71%), they included four inflammatory
myositis and II other different muscular
dystrophies. Ali (1968) observed 16
(15.39%) cases with regenerating muscle
fibers10.

A Study of Histopathological Pattern MS Karim et al.

In this study, Duchenne muscular dystrophy
was the most common type (78.57%) of
progressivemusculardystrophyin childhood
group, which revealed variable stages of
progressive muscle fiber destruction and
increased fibro-fatty tissue infiltration. Of
these ninecases six cases showed somelarge,
rounded, opaque and hyaline colored
regenerating fibers. The presence of,hyaline
fibers is a important diagnostic feature for
Duchenne muscular dystrophy particularly
in their early stage. Whereas the remaining
three cases of Duchenne dystrophy, there
were almost total replacement of muscle
fibers by fatty tissue proliferation, this
phenomenon reflected the advanced stage of
the disease. For these cases Masson's

trichrome staining was used to differentiate
the few residual islets of muscle fibers in a

sea of fatty tissue. Useof Masson's trichrome
stain for the demonstration of connective

tissue and muscle was reported earlier by
various investigators. The trichrome stain is
of particular value for demonstrating fibrin
or young collagen fibers and for
differentiating muscle tissue from ordinary
connective tissue9. Areas of muscle fiber

destruction,necrosisand moderate to marked
infiltration of inflammatory mononuclear
cells were present in 12 cases (21.82%) of
inflammatory myositis. Vasculitis affecting
small intramuscular vessels was seen in four

(11.19%) cases, all of these belonged to
inflammatory myositis. Two cases of spinal
muscular atrophy had large group of small
round atrophic fibers where as scattered
small and angulated atrophic fibers were
found in seven cases (16.67%). Three of
them were myopathy (unclassified), three
wereneurogenicand remainingone was limb
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girdle type. Abnormal chains of internalized
nuclei were found in one case of myotonic
dystrophy and centronuclear myopathy. For
12 cases of histolocally confirmed
inflammatory myopathy, 10 cases had
clinicaldiagnosisof inflammatorymyopathy,
the remaining two cases were clinically
diagnosed Duchenne muscular dystrophy
and myasthenia gravis respectively. The
latter two cases of inflammatory myopathy
presented clinically as non-inflammatory
muscular diseases. Here the clinico-

pathologic concordance was 83.33% and
discordancerate was 16.67%.Clinicallynine
patients were diagnosed as Duchenne
muscular dystrophy, eight cases were
confirmed by histology and the other case
was diagnosed as inflammatory myositis. It
can be mentioned that some cases of

inflammatory myositis particularly in
childhood have early onset and rapid
progression, which can clinically mimic in
pattern to the Duchenne typel2. On the
contrarary, Duchenhe dystrophy may bear
some clinical resemblance with different

myopathies such as limb girdle type
muscular dystrophy 12.18. For these particular
cases immunohistochemical staining of
dystrophin protein in subsarcolemmallevel
of affected muscle fibers could have given
some conclusive evidence about the type of
muscular dystrophy in the study; but
immunohistochemical staining was not
performed during the present study. As a
whole for Duchenne type; the clinico-
pathologicconcordanceratewas 88.89%and
discordancerate was 11.11%. Musclebiopsy
is a specialized procedure and this requires
extreme care from the part of physician,
surgeon and pathologist as wel116.A close
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collaboration acting with a team effort is
necessary for accurate clinical diagnosis,
proper taking of adequate biopsy and for
ultimate interpretation of biopsy samplesl6.
In this study, it was observed that most of
the physicians were quite unaware about the
effectiveness of muscle biopsy as a
diagnostic procedure. Moreover, most of the
muscular diseases are gepetically inherited
and for some cases the exact etiology is still
unknown. Many of them have no specific
curative treatment. As a whole the picture of
diagnosisand managementof neuromuscular
diseases is not favorable. This made the

physicians reluctant to advise most of
neuromuscular patients for muscle biopsy.
This might have occurred due to less
information that is obtained from muscle
biopsy for diagnosis of neuromuscular
diseases. In fact the ordinary routine H&E
stained sections have many well-known
limitations which can be overcome with the

help of enzyme histochemistry of muscle
biopsy sample. Fiber type differentiation by
histochemical reactions is essential for

complete interpretationof biopsy.During this
study it was seenthat biopsy specimens taken
by surgeons were often inadequate both for
transverse and longitudinal sections.
Processing of muscle tissue requires some
specialties. Though enzyme histochemistry
is essential for fiber type differentiation of
muscle tissue but it could not be performed
due to technical shortcomings. The usual
formalin fixed H&E stained sections of
muscle tissue revealed much contraction

artifacts during the study. Even then the
observer had to relymostly on formalin fixed
H&E stained sections, for few cases
Masson's trichrome was done when
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necessary. Moreover, enzymehistochemical
analysis could have detected abnormality in
eight cases (14.28%) of apparently normal
looking 'essentially normal muscle tissue'.

Neuromuscular disorders are not infrequent
in our clinical practice and most of the
muscular disorders have no specificcurative
treatmentbut for proper managementdefinite
diagnosis is required since certain
inflammatory myopathy and some
neurogenicmuscular conditionsare treatable
and these conditions some times can mimic

primary myopathiesl3. Diagnosis of
neuromuscular diseases aided by
histopathological examinations of muscle
biopsy specimens is practiced in few centers
in Bangladesh. Though the field of muscle
biopsy is not relatively new in our country
in generalbut this area is yet to be developed
in near future as an integral part of
neuropathology. Muscle biopsy with the aid
of enzyme histochemical studies is
mandatory for proper evaluation of
neuromuscular disorders. Due to lack of

necessary technological back up for enzyme
histochemistry, we had to rely on routine
H&E sections and this required emphasis on
the studyof both the clinical and pathological
aspectsof neuromusculardiseases.The study
reportedhere in attemptsto definethe clinical
characteristics of the diseases with

corresponding histopathological patterns of
each type. The experience gained from this
study in muscle biopsy reflects that only
histopathological examination of muscle
biopsy specimens is not sufficient for the
confirmatory diagnosis of neuromuscular
disorders. Certain additional sophisticated
investigations like enzyme histochemical

A Study of Histopathological Pattern MS Karim et al.

reactions of muscle fiber types and
immunohistochemicaldetection of abnormal

dystrophin protein are also required for
definite diagnosis of neuromuscular
disorders14. The informationthus gathered
may provide some useful guidance for
further histopathological study of
neuromuscular disorders in Bangladesh. For
the development of neuropathology in
Bangladesh, muscle pathology is a
challenging arena and this can be achieved
only by introduction of enzyme
histochemistry, immunohistochemical
localization of abnormal dystrophin
molecule in subsarcolemmal site and genetic
analysis for defective dystrophin gene in
future.
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