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SYNOPSIS A case of sporadic ulcerative mutilating acropathy is described. Muscle biopsy showed
signs of neurogenic atrophy. Motor nerve conduction velocity was slightly reduced. The muscles of
the foot were completely unresponsive to electric stimulation of both femoral nerves. The content of
free amino acids in serum and cerebrospinal fluid was determined by ion exchange chromato-
graphy, and compared with a control group. While in serum no significant changes were found, in
CSF most amino acids showed great alterations, mainly consisting in an increase. It is suggested that
the primary disturbance may be located in the spinal nerve roots.

In 1942 Thevenard, on the basis of about 60
cases, described a clinical syndrome mainly
represented by: (1) progressive trophic disturb-
ances of the lower limbs, with mono- or bilateral
relapsing ulcers and osteolytic lesions of foot
bones; (2) dissociated anaesthesia of the extremi-
ties; (3) hypoexcitability or abolition of the deep
reflexes, particularly the medioplantar and
Achillean ones. The disease was shown to have
a familial incidence, and subsequent studies dis-
closed either a recessive form (Peron et al., 1949)
or a dominant form (Ortiz de Zarate, 1957) of
inheritance.

Since the first description, many reports have
been made on sporadic cases (Bureau et al.,
1957; Granger, 1960; Guaraldi, 1961; Mouren
et al., 1964; Orioli and Gambetti, 1964; Alberca
et al., 1973; Jusic et al., 1973), where the main
differences from the familial ones were: (1) the
later onset (age 30-40 years); (2) the predomi-
nance of males; and (3) the concomitant history
of malnutrition, hepatic disorder, and/or addic-
tion to alcohol.

Several pathological conditions may resemble
this syndrome including neural leprosy (Albert
and Sanchez-Arroyo, 1958); Portuguese para-
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amyloidotic neuropathy or 'mal des pesinhos'
(Andrade, 1951), inflammatory affections of the
cauda equina (Barraquer-Ferre and Barraquer-
Bordas, 1953a), Dejerine-Sottas disease (Ber-
gouignan and Seilhan, 1957), some familial cases
of Charcot-Marie-Tooth disease (Barraquer-
Ferre and Barraquer-Bordas, 1953b), neurino-
mata of the cauda equina (Andre, 1951),
diabetes mellitus (Jacobs, 1958), and other rare
medullary and extramedullary affections (see
Alberca et al., 1973, for extensive review).

In a general way, the pathological findings in
both sporadic and familial cases are identical: an
almost complete sensory denervation, with loss
of myelinated fibres, axon deficiency, Schwann
cell proliferation, and increase of epi- and peri-
neural tissue. The distal portion of nerve trunks
consisted almost entirely of endoneurium and
Schwann cells (Granger, 1960; Jusic et al., 1973;
Alberca et al., 1973).

CASE REPORT

G.E., a 39 year old, middle-class lady housekeeper,
first admitted to this clinic in 1965, has been suffering
from ulcerative mutilating acropathy since she was
15 years of age. At that time she started to feel a loss
of sensibility at the 2nd digit of the left foot which
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soon extended to the other toes and was followed by
trophic disturbances of the foot bones. Painless
ulcers formed in the soles of both feet and osteo-
lytic processes began to appear, mostly in meta-
tarsal and phalangeal bones, which led to the
amputation of the 5th digit of the left foot. Neuro-
logical examination was negative except for two
areas of impaired sensibility: a perianal area,
characterized by loss of temperature and pain
sensation, and a second area, strictly limited to the
lower portion of the legs, with the same alteration
plus a tactile hypoaesthesia. Occasionally the
patient complained of some episodes of dysuria.

Since 1965 no relevant changes of the neuro-
logical situation have been noted. On the other hand,
while the loss of sensibility has not spread, the
trophic alterations of the feet have led to a complete
restructuring of their bones. Consequently, to avoid
any worsening of the symptoms, the patient
is confined to a wheelchair. The tendon reflexes of
the lower limbs are absent.

All the routine examinations performed in these
nine years have been negative. The patient is not
diabetic nor suffering from any recognized metabolic
disorder. She does not smoke or drink alcohol.
Myelography and myeloscintigraphy showed no
intrathecal blocks or syringomyelic cavities.
During her last hospitalization (1974), oscillo-

metric evaluation of leg vessels indicated a bilateral
diminution of pulsation. Mycobacterium leprae was
not found in skin specimens from the foot. The EMG
demonstrated a serious denervation of the muscles
of the legs, with fibrillation in most of the muscles
examined and absence of recruiting activity. Motor
conduction velocity of sural nerves was 38 m/s, and
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no response was obtained in the foot muscles on
electrical stimulation of femoral nerves bilaterally.
A muscle biopsy from the left quadriceps muscle

was strongly suggestive of a neurogenic atrophy
(Figs 1 and 2). Many angular fibres and scattered
groups of atrophic fibres were present. On histo-
enzymological examination (NADH-diaphorase,
LDH-ase and ATP-ase) the atrophic muscle fibres
appear to be type I; furthermore, many type I
fibres were target fibres and there was a predomi-
nance of type II fibres. There was occasional evi-
dence of muscle fibre regeneration.
We also investigated the content of free amino

acids in serum and cerebrospinal fluid, in order to
study whether or not a metabolic impairment might
underlie the disease.

METHODS

Ten millilitres of blood were taken early in the
morning, after a 12 hour period of fasting when
the patient had been following a metabolically
balanced diet in the seven days previous to the
examination. The blood was then centrifuged at
3 500 rpm, for 10 min, and the plasma obtained was
treated with 75 mg sulphosalycilic acid. The investiga-
tion was performed with the aid of an automatic
amino acid analyser (Aminolyzer, made by Optica
Co., Milan, Italy) having the following characteris-
tics: for the separation of the acidic and neutral
amino acids, an Amberlite IR-120 crushed resin
was used, contained in a Pyrex glass column of total
length 50 cm and internal diameter 10 mm. The
column temperature was maintained at 37.5°C for
144 minutes and then increased to 55°C for the

FIG. 1 Quadriceps muscle: small group atrophy and
angular fibres. H and E, x 100.

FIG. 2 Quadriceps muscle: occurrences of target
fibres within type I fibres. NADH-diaphorase, x 100
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TABLE 1
SERUM FREE AMINO ACIDS,

COMPARED WITH CONTROL GROUP*

Amino acid Ulcerative Normal subjects
mutilating (N=50)
acropathy (pmol/l)
(P.mol/l)

Taurine 82.4 75.95 ± 52.25
Threonine 50.01 47.47 ± 16.57
Serine 101.02 103.45 ±23.04
Asparagine 41.41 40.87 ± 9.45
Glutamine 599.90 618.39 ± 90.28
Proline 215.00 221.07±67.14
Alanine 411.23 374.70 ± 73.97
Citrulline 44.56 39.48 ± 12.00
Valine 260.03 241.82±47.83
Methionine 21.13 21.94±4.71
Isoleucine 66.66 62.36 ±15.10
Leucine 133.91 128.49±26.61
Tyrosine 70.01 63.14±12.99
Phenylalanine 47.75 54.53 ± 11.95
Tryptophan 55.87 53.61 ± 9.43
Ornithine 79.99 77.00 ± 22.48
Aspartic acid 6.98 6.82±4.57
Glutamic acid 40.06 37.34± 19.53
a-aminobutyric acid 24.44 22.66± 8.5
Arginine 80.11 72.85 ± 23.17
Glycine 276.89 225.99 ± 74.17
Phosphoserine Trace Trace
Phosphoethanolamine Trace Trace

* The standard deviation is also given for the normal
subjects.

remainder of the analysis. For the separation of
basic amino acids, an Aminex spherical resin was
used, contained in a column 25 cm high and internal
diameter 8.4 mm. The temperature was 55.6°C. The
efflux of the lithium buffers (pH 2.8 and pH 4.15)
was 1.4 ml/min. Further details of the methods were
described in previous reports (Mondino, 1967,
1969a, b, 1970; Mondino et al., 1972a, b).
The results were compared with a control group

of 50 healthy volunteers. Five millilitres of cerebro-
spinal fluid were obtained by lumbar puncture,
under the same preparatory conditions mentioned
above. Standard examination (cell count, sugar and
protein content, electrophoretic pattern) showed
normal results. The free amino acid content was
then evaluated with the same procedure used for
serum, and the results were compared with a control
group of eight persons previously utilized for
another report (Mutani et al., 1974).

RESULTS

No significant abnormalities of free amino
acids were found in serum (Table 1) but a
general alteration of the whole CSF free amino

TABLE 2
CEREBROSPINAL FLUID FREE AMINO ACIDS

COMPARED WITH CONTROL GROUP*

Amino acid Ulcerative Normal subjects
mutilating (N= 8)
acropathty (p.mol/l)
(p.mol/l)

Taurine 10.39 5.1±0.5
Threonine 88.15 24.7 ± 4.4
Serine 77.07 24.6±6.1
Asparagine 13.32 4.0±0.6
Glutamine 882.65 514.0± 33.4
Proline 48.64 Trace
Glycine 133.21 3.5 ±0.9
Alanine 291.81 24.7± 5.7
Citrulline 7.99 1.0 ± 0.2
Valine 60.61 13.2±:3.9
Methionine 6.70 1.7 ± 0.3
Isoleucine 33.54 3.9 ± 0.8
Leucine 67.85 12.3 ± 2.2
Tyrosine 37.53 5.5 ± 1.4
Phenylalanine 29.66 5.3 ± 1.5
Tryptophan 6.37 6.2± 1.6
Ornithine 12.86 6.4± 1.0
Aspartic acid Absent Absent
Glutamic acid Absent 45.4± 8.1
a-aminobutyric acid 9.70 1.4±0.3
Arginine 43.05 24.4 ± 4.0
Lysine 75.93 26.2 ± 5.4
Histidine 45.76 17.5±4.1
1-methylhistidine 11.23 Absent
3-methylhistidine 4.14 Absent

* The standard deviation is also given for the normal
subjects.

acid pool was present (Table 2). Most of the
amino acids were increased in the CSF: for some
of them the CSF content was only doubled,
while for glycine it was 44 times higher. Glutam-
ate was absent. l-methylhistidine and 3-methyl-
histidine, absent in normal individuals, were
present in our patient.

DISCUSSION

Previous pathological examinations showed, in
the familial cases, primary degeneration of para-
vertebral ganglia with consequent Wallerian
degeneration of nerve trunks and loss of peri-
pheral nerves; spinal axis involvement was a
secondary process (Denny-Brown, 1951; Van
Bogaert, 1953; Campbell and Hoffmann, 1964;
Murray, 1973). Clinical and ultrastructural
studies by Schoene et al. (1970) demonstrated
the presence of unique vacuolated endoneurial
fibroblasts, without any nerve fibre degeneration
or Schwann cell degeneration. In a case of
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hereditary sensory neuropathy, signs of neuro-
genic muscular atrophy, with occurrence of
'target fibres', were observed in association with
the above reported alterations by Lassmann et
al. (1970). Scattered groups of atrophic muscle
fibres, proliferation of their sarcolemmal nuclei
and reduction of the number of the endplates
were present also in muscle biopsies from patients
suffering from sporadic forms reported by
Granger (1960) and Jusic et al. (1973). However,
the finding of muscle involvement is not a con-
stant feature.

In our case, the histochemical data and the
electromyographic pattern support the hypo-
thesis of a nerve fibre involvement. Further-
more, the CSF free amino acid imbalance, not
accompanied by a generalized alteration in
serum, is quite indicative of a degenerative pro-
cess of the nervous tissue. There is a rather
impressive change in the CSF content of some
amino acids which are relevant to the metabolism
of the nervous system (mainly glutamate, glut-
amine, taurine, proline, glycine, alanine, tyrosine
and phenylalanine) (Lajtha, 1969).
Amino acids represent the intermediate step

in the metabolic pathway which, starting from
the proteins, leads to the final formation of urea
and nitrogen. The data furnished by the litera-
ture on the CSF content of free amino acids in
pathological conditions (Mutani et al., 1974;
Plum, 1974), as well as that on the CSF/serum
free amino acid ratio (Monaco et al., 1975), sug-
gest that the cerebrospinal fluid is rather pro-
tected against variations of amino acid content
that may occur both in brain and in serum. In
other words, it seems that the finding of an
amino acid imbalance in CSF is a rather clear
sign of a degenerative process of the surrounding
structures. We therefore believe that the primary
disturbance is in the spinal nerve roots, involving
both the sensory and the motor neurones, and
being based on some yet unknown dysmetabolic
process within the nervous tissue.
The vascular alterations disclosed by oscillo-

metry could be secondary ones, in agreement
with previous studies (Van Bogaert, 1953).
Our sporadic case shows also that the onset

of the disease is not necessarily in later life, and
that a history of malnutrition or systemic dis-
order is not always present. On the other hand,
the great importance of everyday microtraumata

of the feet should be stressed, since they may
greatly worsen the clinical situation. In fact,
since forbidding the patient to stand on her feet,
we have not observed any further progression
of the symptoms, because in this way we
have prevented the inflammatory processes that
may very easily develop in a tissue suffering
from trophic disturbances.
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