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SYNOPSIS An acromegalic man aged 70 developed progressive polyneuropathy affecting mainly
the extremities. The peripheral nerves showed hypertrophic neuropathy and accumulation of acid
mucopolysaccharides in the nerve without 'onion bulb' formation. The myelin showed a lamellar
disintegration and vesicular formation. It is suggested that the association of these findings repre-

sents a pathological entity, acromegalic polyneuropathy.

Peripheral nerve lesions in acromegalic patients
were reported at the beginning of this century.
Sainton and State (1900) described various types
of peripheral neuralgic pains in acromegalic
patients. Absence oftendon reflexes was reported
by Oppenheimer (1908) in acromegalic patients
and in patients with other hypophyseal tumours:
he coined the term 'pseudotabes pituitaria' for
the condition. The relation between over-

secretion of hypophyseal growth hormone and
peripheral nerve lesions was described by Lewis
(1972) and Lucey (1972).
The present case, a patient, who suffered from

progressive polyneuropathy, had acromegaloid
features and an acidophilic adenoma of the
hypophysis.

CASE REPORT

The patient, a man aged 70 years, had always been
in good health. His illness started four years pre-

viously when he noticed increasing difficulty in
walking, instability, and gradual weakness of his
legs. He was 190 m tall, with acromegalic features
and long hands and feet.
The upper extremities showed bilateral atrophy of

the interosseous muscles. The lower extremities
showed superficial anaesthesia of a stocking distribu-
tion, absence of vibration sense in the same location,
ataxia on the knee-heel test, and motor weakness.
He was ataxic and walked on a broad base. The
Romberg test was positive. The blood glucose
concentration and glucose tolerance tests were
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within normal limits. Radiographs of the skull
showed an enlarged sella turcica with porosis of the
dorsum sellae. The hands showed osteoporosis of
the bones. There were no visual abnormalities and
the fundi were normal. An extensive endocrino-
logical study was normal: serum growth hormone
level was 2 4 mg/100 ml., total gonadotropins 22
mouse uterus units/24 hours, serum protein-bound
iodine 4-1-6-3 gamma/100 ml., 17-hydroxycortico-
steroids excretion in the urine was 12-8 mg/24 hours,
and 17-ketosteroids 8-7 mg/24 hours. Metopyrone
test and blood cortisol variations were normal.
Serum vitamin B12 and folic acid were normal.
Pneumoencephalography was normal.

ELECTROPHYSIOLOGICAL STUDIES Concentric needle
electrode exploration of muscles was made at various
loci. No voluntary action potentials were recorded
when the needle was inserted into the flexor hallucis
brevis (FHB) and the short extensor muscle of the
toes (SET) of both sides. On the left side a few
voluntary action potentials were recorded from the
long extensor muscle of the toes (LET) and the
tibialis anterior (TA) muscle, and a reduced inter-
ference pattern was obtained from the quadriceps,
abductor pollicis brevis, adductor digiti minimi, and
biceps muscles. In none of the examined muscles
were any potentials recorded at rest. The duration
and amplitude of the motor unit action potentials
were within normal values, with a relative increase in
polyphasic potentials. No evoked potentials were
recorded from the needle in FHB, SET, from
stimulation of the tibial nerve and lateral popliteal
nerve (LPN), stimulated on both sides with a stimu-

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.37.3.324 on 1 M
arch 1974. D

ow
nloaded from

 

http://jnnp.bmj.com/


Acidophilic adenoma of the pituitary with polyneuropathy

blue,x~~~~~~125 wit los

FIG. 2.Nrewt osof myelin sheaths. Luxol fast

bluex125.. #

FIG. 1. Glee's silver stain demonstrating diminution
of nerve fibres with local thickenings. Glee's silver
method, x 250.

lus of 200 V and 1 ms duration. Stimulation of the
lateral popliteal nerve behind the head of the fibula
evoked a response when the needle was inserted in
the tibialis anterior muscle and the LET, and was
reduced in amplitude and with a latency of 8 ms
for the tibial muscle, and 15 ms for the LET.
Stimulation of the median and ulnar nerves evoked
responses in the thenar and hypothenar muscles
examined which were reduced in amplitude and
nerve conduction velocity between 32 and 35 ms
in both nerves in arm and forearm with a terminal
latency of 6 ms for the ulnar nerve and 9 ms for
the median nerve. The musculocutaneous nerve
stimulated in the axilla gave an evoked response in
the biceps of near normal amplitude values and
latency of 5 ms.
Temporary improvement was achieved with

corticosteroid treatment but his condition gradually
deteriorated. There was severe atrophy of the legs
with disappearance of the reflexes: after a year he
was unable to walk. Atrophy of his hands with
sensory impairment appeared. He died due to a
sudden coma.

PATHOLOGICAL FINDINGS All internal organs were
heavier and larger than normal. The heart (weight
560 g) showed marked hypertrophy of the left
ventricle, and there was atherosclerosis of the aorta,
coronary, renal, and cerebral arteries. Recent
thrombus occluded the right vertebral artery causing
recent softening of the right side of the pons. Mul-
tiple small softenings were present in the basal
ganglia bilaterally.
A few ischaemic foci were dispersed in the white

matter of the spinal cord. There was loss of fibres in
the posterior column, more pronounced in the
gracile tract. The anterior horn cells showed central
chromatolysis.
The brachial plexus, sciatic, popliteal, tibial, and

sural nerves were thickened, white, and firm. There
was severe loss of the larger nerve fibres. Bodian's
stain for neurofibrils showed diminution of the nerve
fibres with fusiform thickening of the axons (Fig. 1).
Luxol fast-blue stain for myelin showed only few
myelinated fibres (Fig. 2), the myelin loss being more
evident than axonal loss. Longitudinal sections
showed typical segmental loss of myelin. The
Schwann cells and fibroblasts had proliferated
markedly and massive collagen deposits occurred in
the epineurium and perineurium (Fig. 3). An excess
of collagen fibres and amorphous amphophilic
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material separated the nerve fibres. No 'onion bulb'
formations were seen.

Histochemical examination of the amorphous
endoneurial material demonstrated that it was
moderately PAS-positive, strongly positive with
Alcian blue and colloidal iron stains, and was meta-
chromatic with methylene blue (Fig. 4). Sudan II
and Sudan black gave negative results. The vasa
nervosum appeared normal and no PAS-positive
material was detected in the vessel walls.
The psoas, iliac, deltoid, abdominal muscles, and

the diaphragm presented a few necrotic muscle
fibres without any inflammatory reaction. Some
muscle fibres were thin and showed an increased
number of central nuclei. Rarely a group of thin
muscle fibres were seen and were interpreted as evi-
dence of neurogenic atrophy.
The sella turcica was enlarged and its floor and

clinoid processes were destroyed by a multicystic
acidophilic adenoma measuring 7 x 5 cm.
The adrenal glands were small; the cortex was

thin and formed of small cells lacking lipids.
Spermatogenesis was absent and no spermatocytes

were found in the testes. The Leidig cells showed
proliferation.
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FIG. 4. Accumulation of colloidal iron positive
material between nerve fibres, x 250.

ELECTRONMICROSCOPIC EXAMINATION OF POPLITEAL
NERVE Small parts of the nerve fixed in 10%
formalin for six weeks were postfixed in OS04 and
embedded in Epon. Ultrathin sections were stained
with lead citrate and uranyl acetate.
Few normal myelinated or unmyelinated nerve

fibres were seen. The axons were packed with neuro-
filaments, vesicles, and membranous debris. Most
fibres were thickened and the myelin was split into
several layers (Fig. 5) and exhibited a vesicular
appearance; the vesicles surrounded by one or two
lamellae of myelin lay in regular rows (Fig. 6). Be-
tween the myelin layers and around the nerve fibre
granular material occurred. The Schwann cell cyto-
plasm was abundant and contained large amounts of
Pi-granules. All other organelles had been destroyed
due to postmortem change and inadequate fixation.
Abundant collagen fibres surrounded the nerve fibres.

DISCUSSION

This patient presented a progressive peripheral
polyneuropathy in association with acromegaly
and acidophilic adenoma of the hypophysis. The
electrophysiological findings indicate reduction
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FIG. 5. Thickened nerve
fibres with splitting of
myelin lamellae and accumu-
lation ofgranular material
around nerve fibres (arrow),
x 3,400.

FIG. 6. Splitting of myelin
with vesicular formation.
Axon shows abundant neuro-
filaments and vesicles,
x 18,000.
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of the conducting fibres in all the nerves exam-
ined, being prominent in distal muscles particu-
larly in the lower limbs. No functioning fibres
were found in the distal muscles of the legs. The
conduction velocity of surviving fibres was
reduced and the terminal latencies prolonged.

In a study of 84 patients with peripheral poly-
neuropathy Buchthal and Rosenfalck (1971)
noted a group of 12 patients with a decrease of
motor nerve conduction in whom a high distal
latency was found. The authors gave no details
of the pathological processes of these patients.
Whether a special type of polyneuropathy is
characterized by high terminal latency with re-
duced nerve conduction deserves further clarifi-
cation.

List (1932) reviewed the literature up to 1932
on the pathology of peripheral nerves in acro-
megalic patients. He mentioned thickened, hard
nerves with proliferation of connective tissue in
the peri- and endoneurium accompanied by de-
generation of nerve fibres. The spinal cord
showed degeneration of the posterior columns.
Lewis (1972) studied the sural nerve in one
patient and found loss of large myelinated fibres
and increased endoneurial collagen. No Schwann
cell overgrowth and no 'onion bulb' formation
were observed.
The peripheral nerves in the present case

showed: (1) lamellar disintegration and vesicular
transformation of the myelin, and (2) accumula-
tion of endoneurial mucopolysaccharides and
collagen. There was no 'onion bulb' formation.

Similar myelin changes have been reported in
various unrelated conditions. Lampert (1967,
1969), Schr6der and Kriicke (1970) and Wis-
niewski et al. (1969) demonstrated them in
experimental allergic encephalomyelitis and
neuritis. A similar pattern of demyelination was
found in neuropathies due to diphtheria toxin
(Wisniewski and Raine, 1971), tellurium (Lam-
pert et al., 1970; Lampert and Garrett, 1971),
lead (Lampert and Schochet, 1968), X-irradiation
(Masurovsky et al., 1967), and alcoholism (Babel
et al., 1970). The common factor in the above-
mentioned demyelinating neuropathies was the
initiation by injuries to Schwann cells. In the
present case light microscopy did not show evi-
dence of Schwann cell lesions and the electron
micrographs were inadequate due to post-
mortem changes and formalin fixation. The

abundance of the granular material between the
myelin lamellae and around the nerve fibre indi-
cates the Schwann cell location of this sub-
stance, presumably an acid mucopolysaccharide
as shown with the histochemical study.

Excessive growth hormone causes an aug-
mentation of intercellular ground substance and
high concentration of acid mucopolysaccharides
and collagen. Hypophysectomy reduces the
synthesis of mucopolysaccharides and collagen
in connective tissue (Catt, 1970). It seems likely
that the growth hormone may have caused the
accumulation of the mucopolysaccharides within
the Schwann cells in the present case.
An excess of mucopolysaccharides within

the endoneurium has been reported in various
polyneuropathies. Thomas and Lascelles (1967)
in a recent review on hypertrophic poly-
neuropathy found gelatinous material, probably
acid mucopolysaccharide, in the endoneurial
space. In an electron microscopic study of
the nerves, however, no abnormal material
was found. The peripheral nerves in Refsum's
disease showed imbibition of the nerves with
an acid mucopolysaccharide without any
evidence of its presence in electron microscopic
study (Fardeau et al., 1970; Flament-Durand
et al., 1971). In hypertrophic polyneuropathy
(Thomas and Lascelles, 1967), and in Refsum's
disease (Fardeau et al., 1970; Flament-Durand
et al., 1971) 'onion bulb' formation is a striking
feature which was absent in the present case.
The simultaneous appearance of hypertrophic

polyneuropathy with lamellar disintegration,
vesicular change in the myelin and accumulation
of acid mucopolysaccharides without 'onion
bulb' formation seems to be unique. It may be
assumed that acromegalic polyneuropathy repre-
sents a pathological entity. Additional data from
similar cases may clarify this assumption.
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