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he received several blood transfusions which may
have provided sufficient lymphocytes to mount an
attack against the warts. The marked depletion of
peripheral lymphocytes in this patient was in con-
trast to the maintenance of normal serum proteins,
including immunoglobulins. This is of interest in
view of the close similarity of hyperplastic lymphoid
follicles (Fig. 6) with the nodular lymphoid hyper-
plasia found in hypogammaglobulinaemia (Hermans
et al., 1966) and which is known to be associated
with infection with Giardia lamblia.

Despite the marked depression of immune func-
tion in patients with lymphangiectasia opportunistic
infections do not appear to be unduly common
(Strober et al., 1967) and the authors have been
unable to find any other reports of malignancy
complicating this condition. It is perhaps the
severity of their patient's lymphocyte depletion
which has accounted for the appearance of such
gross viral warts and ultimately to the complication
of small intestinal lymphoma.
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Summary
A patient with the clinical picture of quadriceps
myopathy was shown to have an underlying myositis.
Review of the literature showed myositis to be a rare
cause of the 'quadriceps syndrome' but it is important
to identify this group because they are potentially
treatable with corticosteroids.

Introduction
Selective wasting and weakness of the quadriceps

muscles has been reported in two patients with

myositis (Denny-Brown, 1939; Turner and Heath-
field, 1961), two patients with unspecified myopathy
(Bramwell, 1922), twelve patients with muscular
dystrophy (Erb, 1891; Walton, 1956; Mumenthaler
et al., 1958; Wijngaarden et al., 1968; Espir and
Matthews, 1973) and one patient with chronic spinal
muscular atrophy (Boddie and Stewart-Wynne,
1974). The latter report suggested that quadriceps
myopathy is a clinical syndrome with various under-
lying pathologies. A further patient with quadriceps
wasting due to a myositis is now reported and the
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diagnostic criteria for inclusion in the 'quadriceps
syndrome' are discussed.

Case report
A 38-year-old man was referred to the neurology

clinic in 1974. He had first noticed difficulty in
walking, climbing ladders and rising from a squatting
position in 1970. These symptoms persisted for one
year and then improved after a course of physio-
therapy. In 1973 the symptoms returned in a more
severe form and he now noticed a tendency for his
knees to give way, and rapid wasting of his thigh
muscles. He had no other neurological symptoms
and there was no family history of any neuro-
muscular disorder. On examination he had striking
wasting and weakness of his quadriceps muscles
(Fig. 1). The wasting was more marked proximally
and additional weakness was noted in extension,
flexion and abduction of the hips. Power and bulk in
other muscles, the deep tendon reflexes and sensation
were all normal.

..

FIG. I. Patient with marked wasting of the quadriceps
muscles.

Laboratory investigations showed a marked
elevation of the serum creatinine phosphokinase
(1750 i.u./l) and serum aldolase (18 i.u./l) and a slight
increase of the serum globulin (38 g/l) with an ele-
vated gamma fraction on electrophoresis. A large
number of other investigations were normal in-
cluding a full blood count, erythrocyte sedimenta-
tion rate, blood urea and electrolytes, serum calcium,
glucose tolerance test, thyroid function tests,
screening for rheumatoid factor and antinuclear
factor, chest X-ray and electrocardiogram.

Concentric needle electromyography (EMG) was
performed on the right deltoid, triceps, biceps,

ileopsoas, rectus femoris, and first dorsal interosseous
muscles. In the deltoid and triceps muscles scanty
spontaneous fibrillations were present. The inter-
ference pattern was complete but of reduced ampli-
tude, 0-5-1-0 mV. Occasional positive sharp waves
were also seen in the triceps muscle. The biceps and
first dorsal interosseous muscles showed no spon-
taneous activity and a complete interference pattern
of 1 5-2 mV. In the rectus femoris and ileopsoas
muscles spontaneous fibrillation and positive sharp
waves were noted. The interference pattern was
complete with an amplitude of 1-0-1 5 mV. There
were copious short duration polyphasic units. No
fasciculation was seen. Maximum motor conduction
velocities of median and lateral popliteal nerves were
normal. It was concluded that there were widespread
myopathic changes combined with evidence of
degeneration and this pattern was considered com-
patible with myositis.
A muscle biopsy was taken from the left rectus

femoris muscle (Figs 2 and 3) and examined in
longitudinal and transverse section. Large numbers
of muscle fibres were abnormal showing variation in
size and shape. Some showed marked eosinophilia
and fragmentation and the more degenerate fibres
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FIG. 2. Longitudinal section showing focal collections of
non-specific chronic inflammation cells between the
muscle bundles and some fatty replacement. (HE, x 350.)
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FIG. 3. Transverse section showing variation in muscle
fibre size, degenerate muscle fibres with macrophage
removal and round cell infiltration. (HE, original
magnification x 350.)

were being removed by macrophage activity. Central
nuclei were present in many fibres and fatty replace-
ment had occurred. Large numbers of lymphocytes
and plasma cells were seen between the muscle
bundles and even surrounding individual fibres. The
nerve twigs and motor end plates were normal and
there was no evidence of vasculitis either recent or
healed. The appearances were those of active chronic
inflammation but no aetiological agent was revealed
by differential staining.
The investigations suggested that this patient's

'quadriceps syndrome' was due to a myositis and he
was treated with prednisolone 60 mg daily. After
6 months the patient's muscle power had returned to
normal and the bulk of his thighs increased by 2-5
cm in circumference. The serum creatinine phospho-
kinase fell to 80 i.u./l, the serum aldolase to 3 9 i.u./l
and the serum globulin to 30 g/l with normal electro-
phoresis. The prednisolone was gradually reduced to
its present level of 10 mg daily, the muscle power and
bulk have remained unchanged even though the
serum creatinine phosphokinase rose to 314 i.u./l.

Discussion
The term quadriceps myopathy is not a strict

anatomical definition because, as in the present case,

many of the previous reports indicate that patients
may have lesser degrees of weakness in other muscles
of the pelvic girdle or even in the upper limbs
(Denny-Brown, 1939; Bramwell, 1922; Espir and
Matthews, 1973), while in some other patients the
upper limbs may be clinically normal but show
myopathic changes on electromyography (Mumen-
thaler et al., 1958; Wijngaarden et al., 1968).
A review of the previous reports (Table 1) indi-

cates that the 'quadriceps syndrome' may be due to
forms of myositis, muscular dystrophy or spinal
muscular atrophy but the final classification of each
patient has always proved difficult; firstly, because
the late onset and menopausal forms of so-called
muscular dystrophy are probably examples of poly-
myositis and sometimes respond to steroids (Adams,
Denny-Brown and Pearson, 1953; Bates, Stevens and
Hudgson, 1973). Secondly, because some patients
once considered to have muscular dystrophy have
later been shown to have benign spinal muscular
atrophy (Emery, 1971). Thirdly, inflammatory
reactions may occur in the muscle biopsies of
patients with muscular dystrophy (Munsat et al.,
1972) and fourthly, because it has been suggested
that neurogenic factors may play a role in some
forms of muscular dystrophy (McComas, Sica and
Campbell, 1971).

Despite these difficulties it is important in clinical
practice to recognize patients with a quadriceps
myositis because of the benefits of treatment with
corticosteroids as demonstrated in the present case.
Therefore, the authors have tried to identify common
features in the previous case reports which may
indicate the underlying pathology. However, the
age of onset, duration of the illness, absent knee
jerks, and muscle enzyme levels did not show any
correlation with the final classification. The patients
considered to have myositis did not show any
features such as a raised erythrocyte sedimentation
rate, skin rash, evidence of an underlying collagen-
vascular disorder or muscle pains; indeed, the latter
was noted as a feature in one family with muscular
dystrophy (Espir and Matthews, 1973). A positive
family history was noted in two reports and this
favours muscular dystrophy. Electromyographic
changes may be minimal (Turner and Heathfield,
1961) and a muscle biopsy is required for the final
classification. The clinical picture of the present
patient was identical to those patients reported with
muscular dystrophy but the muscle biopsy showed
evidence of severe inflammation and he had a
gratifying response to corticosteroids.
The 'quadriceps syndrome', like other neuro-

muscular syndromes, has proved to be a clinical
entity which has different pathological causes and
always requires full clinical, laboratory and patho-
logical evaluation for diagnosis.
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TABLE 1. Previous cases of quadriceps myopathy

Age/Sex Knee Muscle Family Muscle Final
Author(s) (years) jerks Upper limbs enzymes EMG history biopsy classification

Denny-Brown 1939 43 F Absent Slight wasting Myositis None Myositis Myositis
Turner & Heathfield
(1961) 52 F Absent Myositis None Myositis Myositis
Present case (1977) 38 M Normal EMGs abnormal t Myositis None Myositis Myositis
Bramwell (1922) 53 F Absent

59 M Absent Absent pectorals - ? Myopathy
Erb (1891) 59 M Absent Muscular dystrophy
Walton (1956) 22 M Normal Myopathic None Dystrophic Muscular dystrophy

57 M Reduced Myopathic None Dystrophic Muscular dystrophy
Mumenthaler 53 M Reduced EMGs abnormal None Dystrophic Muscular dystrophy
et al. (1958) 43 M Reduced
Van Wijngaarden 38 M Normal EMGs abnormal t Myopathic Positive Dystrophic Muscular dystrophyet al. (1968) 34 M Reduced EMGs abnormal t Myopathic P
Espir & Matthews 53 M Absent Slight wasting t Myopathic Distrophic Muscular dystrophy
(1973) 61 M Absent Slight wasting t Myopathic - Muscular dystrophy

31 F Normal Myopathic . Positive - Muscular dystrophy
29 F Normal Myopathic Muscular dystrophy
25 F Normal Normal MyopathicJ - Muscular dystrophy

Boddie & Stewart- 44 M Absent f Denervation None Neurogenic Chronic spinal
Wynne (1974) atrophy muscular atrophy
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