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T. LEHOCZKY ET AL.: SKELETAL MUSCLE GLYCOGENOSIS IN IDENTICAL TWINS
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FIG. I.-Haematoxylin and eosin stain; cross-section, low-power view.

FIG. 2.-Same as Fig. 1, high-power view.

FIG. 3.-Hale's method and P.A.S. stain (combined with hyaluronidase);
cross-section, high-power view. Arrows indicate the mucopolysaccharide.
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two cases, it is apparent that abnormally high oestrogen excre-
tion and gynaecomastia were coincident and probably related.

Subject 15, on the other hand, had a comparatively low
oestrogen excretion during the presence of gynaecomastia, and
this was increased to a value within the normal range after the
condition had subsided. This case might be analogous to the
gynaecomastias of puberty, where pituitary activity, uninhibited
by the normal adult secretion of oestrogen, results in the release
of hormones which stimulate mammary growth. Subsequent
to recovery of oestrogen secretion to normal levels, the pituitary
is once again controlled and the release of mammotrophic
hormones is depressed.

Discussion
Of the 15 cases of gynaecomastia studied, three can be

explained on the basis of abnormally low oestrogen production,
two cases were probably due to pubertal increases in pituitary
activity, and five were consequent upon increased oestrogen
secretion. In the remaining five cases some other cause of the
increased breast growth must be sought.

Breast growth in cases with excessive oestrogen excretion is
not unexpected, nor is its regression following the reduction
of oestrogen excretion to a normal level. It is perhaps surpris-
ing that only one-third of the cases investigated came into this
category. In only one case was the excessive oestrogen shown
to be due to a tumour, although this possibility is often first
considered as an explanation for mammary hypertrophy in the
adult male. Apparently (Subject 14) the endogenous oestrogen
can vary over a sufficiently wide range that transient gynaeco-
mastia may be observed. Such fluctuations in oestrogen

production might well be related to variations in emotional or
physical stress.

In the absence of methods for the estimation of pituitary
secretion it is difficult to exend knowledge of the circumstances
in which gynaecomastia may occur. Non-endocrine aetiological
factors are important, but the nature of these is at present
obscure. It should be accepted, however, that adult male
mammary growth may be due to a number of fundamentally
different reasons. Oestrogen excess is the least common of these,
but, on account of its possible association with neoplasia, the
one most desirable to exclude.

Summary
The urinary excretion of oestriol, oestrone, oestradiAI,

pregnanediol, pregnanetriol, 17-KS, and 17-KGS is reported
for 11 normal men and 15 males with gynaecomastia.
Abnormally high oestrogen excretion was found in five of the

patients with gynaecomastia. Three patients were excreting
less oestrogen than is normal. In the remaining seven patients
oestrogen excretion was within the normal range.

In two patients regression of mammary hypertrophy was
associated with reduction of an unusually high oestrogen excre-
tion, while in one other patient regression was accompanied bv
increase in oestrogen excretion to normal from a subnormal
level.
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Anterior Radiculopathy and Lupus Erythematosus Cells:
Report of Case*

GUY GARGOUR,t M.D.; KEITH MAcGAFFEY4j M.D.; SIMEON LOCKE,§ M.D.; MAX D. STEIN,j[ M.D.

[WITH SPECIAL PLATE]

Brit. med. J7., 1964, 2, 799-801

Collagen diseases as a group and systemic lupus erythematosus
in particular are receiving increasing attention as their protean
manifestations become more familiar. Affection of the nervous
system in lupus erythematosus has been reported. In particular,
Heptinstall and Sowry (1952), Siekert and Clark (1955), and
Scheinberg (1956) have presented cases of involvement of peri-
pheral nerves early in the course of the disease. The current
case is unique in that findings of an anterior radiculopathy in
the presence of positive lupus erythematosus preparations and
positive serum fluorescent antibody reactions occurred in the
absence of any of the known constitutional manifestations of
systemic lupus.

Case Report
A 32-year-old white married woman was admitted to hospital

in April 1963 with a chief complaint of progressive weakness and
aching of her limbs. She had been in good health until April 1959,
when, following the delivery of her third child, leg cramps, initially
attributed to pregnancy, persisted for a period of six months. In

1959 she was involved in a minor car accident and sustained
"whiplash " injury. From that time she experienced occipital, suo-occipital, and neck pain. Accompanying these she noted progres-sive weakness of her legs and " heaviness " of her body. One vearprior to admission her grasp became weak. She had episodicblurring of vision associated with mild discomfort in the right eye.Ophthalmological examination revealed no abnormality. Persistentfatigability, lack of energy, and increased desire for warmthappeared.

In July 1962, because of persistence of headache and weakness ofthe legs, she was admitted to ancther hospital, where bilateral carotidand bilateral vertebral angiograms were performed because ofpapilloedema. These studies revealed no abnormality. Lumbarpuncture disclosed fluid under "increased pressure " with a protein
* From the Department of Medicine, New England Deaconess Hospital,Boston, Mass., U.S.A.
t Medical Resident, New England Deaconess Hospital, Boston, Mass.,U.S.A.
* Chief Resident in Medicine, New England Deaconess Hospital, Boston,Mass., U.S.A.
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Lupus Erythematosus-Gargour et al.

of 640 mg./100 ml. Cervical myelogram was unremarkable.
Repeat lumbar puncture disclosed a spinal fluid protein of 208 mg.
After discharge from hospital, increasing paraesthesias of the hands
were noted, with the appearance of a coarse tremor in the fingers
and a tendency to " drop things." Persistent fatigue, aching of legs
and shoulders, and menstrual irregularity occurred. In February
1963 repeat lumbar puncture revealed a spinal fluid protein of 1,080
mg. There was no antecedent history of allergic disorder.

Physical examination in April 1963 disclosed a well-developed,
slightly obese, alert, co-operative, intelligent woman with a blood-
pressure of 100/70 mm. Hg, a pulse of 80, and temperature of
99° F. (37.2° C.). The heart and lungs were unremarkable, the
thyroid was normal, and no abdominal organs were palpable.
Neurological examination revealed an absolutely normal mental
status. The visual fields were full and the optic disks were of high
colour, with blurred margins, but were not elevated. Confrontation
fields revealed slight enlargement of the blind spot bilaterally. Mild
proptosis was present on the right. The extraocular movements
were normal. There was no nystagmus. The pupils were 4 mm.

each and reacted to direct and consensual illumination. Facial
strength and facial sensation were intact and the lower cranial nerves

were unremarkable. Gait was wide-based, insecure, with slight foot-
drop bilaterally. There was marked proximal weakness of the legs.
The patient was unable to rise from a chair without using her hands,
and could not go up or down stairs without support. A coarse,
4 to 5 per second, irregular, arrhythmic, asymmetrical tremor of the
outstretched hands was present bilaterally. There were no cerebellar
signs. All deep tendon reflexes were absent. The plantar response
was bilaterally flexor. Sensation was intact to touch, pin, position,
and vibration, although she complained of easily induced
paraesthesias if she maintained one posture for short periods of time.

Laboratory Examination

The haemoglobin was 12.7 g., with a haematocrit of 37% ; white-
cell count 6,100/c.mm., with a normal differential count; total
eosinophil count 125/c.mm. Sedimentation rate was 38 mm./hour.
Reticulocyte count was 2.2%, and platelet count was normal. Serum
iron was 65 mg./100 ml., with an iron-binding capacity of 293 mg./
100 ml. Bleeding, clotting, and prothrombin times were normal.
Blood Hinton reaction was negative. Bone-marrow biopsy revealed
normal morphology of cellular elements, with no evidence of tumour
or tubercles. Bone-marrow culture for fungus and acid-fast bacillus
was unremarkable. Urine concentrated to 1027, and revealed no
abnormality except for 1 to 6 white blood cells per high-power field.
Urine electrophoresis was negative. Blood-urea nitrogen was 17
mg./100 ml., and 24-hour creatinine clearance 67 ml./minute, with
a 24-hour volume of 670 ml. X-ray examination of chest, skull, and
lumbo-sacral spine revealed no abnormality. Electrocardiogram
and electroencephalogram were within normal limits. One hour
postprandial blood sugar was 72 mg./100 ml., and a glucose-
tolerance test was normal. Protein-bound iodine was elevated to
18.8 ,ug./100 ml. as a result of the antecedent myelogram. R.B.C.
"'I uptake was 15.6 jug./100 ml. Serum chemistry determinations
revealed a calcium of 9.4 mg./100 ml. and serum protein of 7.5
g./100 ml., with an A/G ratio of 1.2. Serum electrophoresis
revealed a moderate elevation of the gamma-globulin. Watson-
Schwartz test was negative.
Lumbar puncture revealed an opening pressure of 210 mm. Cuff

dynamics were free. Fluid was moderately xanthochromic and con-

tained 2 red cells, 4 lymphocytes, a protein of 1,000 mg./100 ml.,
a glucose of 69 mg./100 ml., and a ganmma-globulin of 4.5% of total
protein as determined by the zinc sulphate method. Closing pres-
sure after removal of 10 ml. was 160 mm. Cultures for tubercle
bacillus and fungi were unremarkable. No tumour cells were seen.
Electrophoretic pattern of spinal fluid revealed an albumin content
of 66% of total protein. Alpha-i globulin was 2%, alpha-2 globulin
4%, beta-globulin 10%, and gamma-globulin 17% of the spinal
fluid protein. The gamma-globulin was double peaked, suggesting
an unusual globulin. Serum latex fixation test was negative. Serum
fluorescent antibody preparation was positive on one occasion and
negative on a second. Lupus erythematosus preparations were found
positive on three occasions (see Special Plate). Urinary 17-keto-

steroid, 1 7-hydroxysteroid, and follicle-stimulating-hormone levels
were within normal limits. Biopsy of the left biceps and the left
rectus medialis revealed normal muscle with no evidence of vasculitis
or denervation atrophy. A small branch of the anterior femoral
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cutaneous nerve obtained at biopsy revealed no abnormality when

stained by standard techniques.

Treatment

Treatment was started with 80 mg. of prednisone daily in divided

dose. By the sixth day, in addition to a state of well-being, the

patient noted subjective increase of strength. Objective evidence of

mild improvement was present by the eighth day. After 10 days
at high dosage the amount of prednisone was reduced over a 14-day
period to 10 mg. in divided dose. Improvement of muscle strength
continued at that level. When medication was reduced to S mg.
daily, the patient reported increasing weakness by the third day.
When returned to a regimen of 10 mg. daily, strength improved once

again. Six months after beginning of treatment improvement con-

tinued. Lumbar puncture, performed in October 1963, six months
after beginning treatment, revealed a spinal-fluid protein of 630
mg./100 ml. Neck and shoulder pain has returned, but in June 1964
strength was good enough to allow the patient to care for her home
and family, in contrast to her state prior to treatment.

Comment

Involvement of the central nervous system in terminal cases

of lupus erythematosus was originally reported in 1872 by
Kaposi. Garcin's (1955) survey takes account of the researches
by Keil (1933), Jarcho (1936), Klemperer et al. (1941), Cluxton
and Krause (1943), and Daly (1945). Heptinstall and Sowry
(1952) were the first to offer pathological verification of the
peripheral neuropathy of systemic lupus. Although the clinical
description of the neurological involvement in the case they
report is suggestive of a proximally placed lesion, they attribute
the disorder to the vascular involvement of peripheral nerves.

Two years later Tumulty (1954) reported that cord lesions
occurred but were uncommon. Ascending myelitis with bladder
involvement was reported in Case 2 of Siekert and Clark's
(1955) series, and Scheinberg (1956) described a case of
polyneuritis in an 18-year-old girl as the most prominent
manifestation of systemic lupus.

In the case reported here the clinical signs were of a diffuse
radiculopathy affecting the motor system almost exclusively.
The easily induced paraesthesias suggest that the sensory roots
were not entirely spared, but clinical examination failed to give
objective evidence of irreversible impairment of posterior-root
function. That the motor involvement was not a peripheral
polyneuropathy in the generally accepted sense but rather a

radicular syndrome is suggested by its diffuse nature, the greater
affection of proximal than distal musculature, and the excessive
elevation of cerebrospinal fluid protein, which indicates that
the process, whatever its nature, was in close proximity to the
subarachnoid space. The weakness, areflexia, and high spinal
fluid protein in the absence of a significant cellular reaction
raised the diagnosis of infective polyneuritis. If one accepts the
stringent criteria restated by Osler (1960) for the Guillain-Barre
syndrome, it is clear this patient does not fit that category.
Here, as in Guillain-Barre syndrome and other disorders in
which spinal fluid protein reaches extremely high levels,
papilloedema may occur. It has been suggested that this results
from external hydrocephalus as a result of occlusion of the
Paccionian granulations by protein coagulum.

In many features this case is reminiscent of the case reported
by Austin (1958) in his review of chronic polyneuropathies.
The possibility that one of the causes of this ill-defined group
may be lupus erythematosus must be considered, although the
finding of L.E. cells may not be specific (Nezw Engl. 7. Med.,
1963). The conjunction of a slowly evolving anterior radiculo-
pathy in the presence of a high spinal-fluid protein, positive
lupus erythematosus preparations, positive serum fluorescent
antibody reaction, and a good response to steroid medication
suggests that this peripheral neurological disorder may be an
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unusual manifestation of subacute lupus erythematosus without
systemic evidence of the disease. It is not possible, on the basis
of the evidence at hand, to decide whether the radicular
syndrome results from a vascular lesion or is a manifestation
of a primary reaction of nerve root or its myelin.

Summary

The case of a 32-year-old woman with a chronic polyneuro-
pathy manifest as an anterior radicular syndrome is reported.
Weakness evolved during a three-and-a-half-year period and
was associated with high spinal-fluid protein, positive lupus
erythematosus cells, and positive serum fluorescent antibody
reaction. There was no evidence of systemic lupus. The possi-

bility that lupus presents as an indolent disorder of nerve roots
is suggested.
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Medical Memoranda

"Stiletto Heel" Penetrating Fractures of
the Skull

Brit. med. J., 1964, 2, 801-802

Recently we have seen two cases of penetrating fracture of the
skull resulting from blows with a shoe with a stiletto heel. The
cases are of interest not only because of the nature of the weapon
but because they show that serious damage may be present under
relatively trivial-looking scalp lacerations. The second case
demonstrates, in addition, the remarkable powers of recovery of
the brain after serious injury.

CASE REPORTS

Case 1.-A man aged 31 years was admitted on 27 October 1963.
In a fracas in a public house the previous night he had been struck
on the head with a stiletto heel. He fell to the ground but rose
immediately and began fighting back. In the morning he complained
of headache and came to the hospital.
On examination he was fully conscious and alert and showed no

abnormal neurological signs. Radiographs of the skull revealed
a small stellate depressed fracture in the left parietal area and there
was a small scalp laceration over this. He was operated on straight
away by Mr. A. G. MacIntyre. The head wa§ shaved and the
laceration excised to reveal the fracture. It involved the brain.
The fracture was excised and necrotic brain sucked out.

During the next day he had two epileptic fits, starting with
convulsive movements of the right face and arm and culminating
in unconsciousness and incontinence of urine. On recovering con-
sciousness he was dysphasic and had an upper motor-neurone right
facial paresis. He recovered completely on phenobarbitone and
Epanutin (pkenytoin sodium) and was discharged from hospital on
7 November 1963.
At the out-patients clinic on 11 February 1964 no neurological

abnormality was detected. An electroencephalogram showed
abnormal activity in the left temporo-parietal area.

Case 2.-A woman aged 36 years was involved in a street fight
at 10.30 p.m. on 11 January 1964. She was hit on the head with
the stiletto heel of a shoe by another woman. She went to a hospi-

tal where a small scalp wound was sutured and she was allowed
home. She walked home, a distance of about a mile, and then began
dragging her right leg. She became noisy and confused and lost her
speech. On admission to the same hospital she was aphasic and
had a right hemiplegia. A mitral systolic murmur was heard over
the praecordium and cerebral embolus was considered as a possible
diagnosis. Radiographs of the skull, however, revealed a depressed
fracture.

She was transferred to the Neurosurgical Unit on 13 January,
nearly 48 hours after the injury. On examination she was found
to be alert but unable to talk and was distressed by this. By
squeezes of her left hand, we were able to elicit satisfactory "'yes "
and "no " answers in reply to simple questions. (She is right-
handed.) She had a complete right hemiplegia. Radiographs of the
skull showed a small depressed fracture of comminuted type in the
left parietal parasagittal area.

She was taken to the operating theatre immediately. The head
was shaved. A small circular laceration, the size of a stiletto heel,
with crushed infected edges, situated 2 in. (5 cm.) behind the
coronal suture, very close to the midline on the left side, was found
and excised. A circular hole in the outer table of the skull, about
8 mm. in diameter, was now seen. The fracture-fragments of
which, together with some hair, had penetrated the brain-was
excised and necrotic brain sucked out. Profuse bleeding from the
sagittal sinus was controlled by application of gelatin sponge. A
ventricular cannula was passed into the brain and 20 ml. of clot
and necrotic brain was aspirated from the parietal lobe. Post-
operatively Staph. albus and Cl. welchii were cultured from the
aspirate, but fortunately no signs of infection developed.
Ten days after the operation she began to talk, at first in single

words and later in complete sentences. The hemiplegia slowly re-
covered, improvement starting, in order, in the face, hand, and leg.
She was discharged on 26 February. At that time she was talking
normally, was able to read, and could walk with the aid of a
calliper. Subsequently she made a full recovery.

COMMENT

It is well known that stiletto heels leave marks on all surfaces
save very hard ones. It has been calculated that the force
exerted on the area of surface in contact with the heel with a
woman's weight on it is more than that exerted by an elephant's
foot on the surface it treads on. These facts explain the lethal
nature of such a shoe if it is used as a weapon on the head.
The force of the arm is concentrated through the heel on a
small area. A penetrating fracture may thus easily result. The
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