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ABSTRACT: The Incidence and type of neuropathy in patients with chronic
obstructive pulmonary disease (COPD) were assessed.

In a selected group of 89 patlents, abnormal nerve conduction studies were
found in 44%. Electrophysiological signs of a generalized peripheral neuropa-
thy were found in 5-18%, depending on diagnostic criteria. Lesions which were
thought to be due to compression or other forms of trauma were present in a
further 24%. In the patients with peripheral neuropathy, the changes were
distally predominant, affected mainly sensory fibres, and were consistent with
an axonal type of neuropathy. There was a significant correlation between age
and the Incidence of peripheral neuropathy. Electrophyslological evidence of
neuropathy was three times as common as clinical evidence.

Much of the variation in the reported incidence of neuropathy in COPD Iis
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In 1985 reports were made of patients with chronic
obstructive pulmonary disease (COPD) who developed
peripheral neuropathy whilst receiving treatment with
almitrine [1-4]. This has prompted reconsideration of
earlier observations which had shown an increased
incidence of peripheral neuropathy in patients with
COPD [5-15]. The relationship has been well reviewed
[16-18]. In general, some patients with COPD,
whether receiving almitrine or not, have shown
neuropathic changes, which have been distally pre-
dominant, mainly sensory, and characterized pathologi-
cally by axonal loss, accompanied in some cases by
demyelination.

SucoetT et al. [19] suggested that neurological
changes associated with almitrine may have been due
to the unmasking of a latent neuropathy rather than a
direct neurotoxic effect; a view supported by Arant
et al. [20]. Accordingly, a further and more detailed
prospective, multicentre trial of almitrine was set up
in 1986. Its aims were to assess the benefit of the
drug and the risk of neuropathy. Fundamental to the
analysis of any changes found during the period of
observation is the status of patients at entry to the
trial. Previous observations have not provided a con-
sensus on this point; the reported incidence of neu-
ropathy in patients with COPD has ranged from

neuropathy.
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7-88% [5, 10] based on clinical criteria, and from
58-95% [9, 10] based on electrophysiological
abnormalities.

This paper reports the electrophysiological findings
in a group of 89 patients with COPD before being
admitted to a trial of almitrine therapy. It represents
one of the largest studies of its kind and, by compar-
ing where possible the results with previously reported
data, it attempts to explain the disparity between
different estimates of neuropathy in patients with
COPD. Details of a clinical neurological assessment of
73 of these patients are presented, and the relationship
of neuropathic change to possible aetiological factors
is briefly considered.

A subsequent paper will consider the evolution of
clinical neurological features and electrophysiological
measurements in relation to almitrine therapy for one
year,

Patients and methods

All patients in the study had typical clinical features
of COPD supported by appropriate respiratory function
tests. None was receiving drugs known to be neuro-
toxic. The inclusion criteria were that patients should
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be within an age range of 35-79 yrs, a weight range
of 40-105 kg, an arterial oxygen tension (Pao,) range
of 50-65 mmHg (6.7-8.7 kPa), an arterial carbon
dioxide tension (Paco,) range of 35-60 mmHg (4.7-8
kPa) and have a forced expiratory volume in one
second (FEV)) not less than 0.6 /. Patients with the
following conditions were excluded from consideration
for the study: asthma, cystic fibrosis and/or interstitial
fibrosis, kyphoscoliosis, recent myocardial infarction or
unstable angina, a diastolic blood pressure in excess
of 130 mmHg, obvious pulmonary embolism, a blood
creatinine in excess of 180 umol/*, a major psychi-
atric or severe cerebrovascular disorder, significant
impairment of liver function, or a history of cardiores-
piratory exacerbation during the preceding 6 weeks.
Recipients of long-term oxygen therapy were also
excluded.

Initially, 101 patients were recruited but eight were
subsequently excluded because their electrophysiolo-
gical measurements were judged to be insufficiently
reliable. A further four were also excluded for the
following reasons: one had a history of peripheral
neuropathy (probably Guillain-Barré syndrome) and
could have had residual electrophysiological abnormali-
ties; one patient had a history of poliomyelitis with
some persisting muscle weakness and wasting; one had
diabetes; and the fourth patient was too oedematous
for sensory nerve potentials to be assessed. Thus,
data from nerve conduction studies taken from 89
patients were analysed. The mean age of the patients
was 64 (range 43-79) yrs, the mean FEV, was 0.9 (sp
0.3) 4, the mean forced vital capacity (FVC) was 2.2
(sp 0.7) I, and the mean weight was 69.7 (sp 13.7)
kg. In 16 patients a full clinical assessment was not
obtained, or the blood gases proved too unstable for
reliable measurement, and they were withdrawn from
the study. Full clinical neurological and electrophysio-
logical assessments were carried out in 73 patients
who proceeded to the trial.

Electrophysiological investigations

Needle electromyography (EMG) was considered to
be unjustified because of the necessity for repeat
examinations during the course of the drug trial.
Nerve conduction studies were designed to assess sen-
sory and motor nerve conduction in the arms and legs.
The choice of nerves for study was also dictated by
the need for relatively simple and well-documented
tests so that results from investigators of differing
experience could be satisfactorily pooled. The follow-
ing tests were performed, using surface electrodes:

1. median sensory nerve conduction (digit II to
wrist);

2. sural sensory nerve conduction (orthodromic or
antidromic, between lateral malleolus and calf);

3. median motor nerve conduction (elbow and wrist
to abductor pollicis brevis);

4, peroneal motor nerve conduction (capitulum
fibulae and ankle to extensor digitorum brevis);

In all studies, the amplitudes of the evoked

potentials and the conduction velocities were deter-
mined. In addition, the distal latencies and F-wave
latencies were measured in the motor nerve studies,
The studies were bilateral, thereby helping to distin-
guish entrapment or other mononeuropathies from a
generalized peripheral neuropathy. Limb temperatures
were maintained above 30°C.

Clinical examination

A questionnaire of clinical symptoms and signs was
also completed for every patient. The type, duration,
distribution, severity and evolution of symptoms were
recorded. The physical signs, which were graded, were
derived from sensory testing and an examination of
muscle bulk, strength, tendon reflexes, co-ordination,
and cranial nerve function.

Results

Electrophysiological results

Comparisons between the mean values of grouped
data for the patients and of the control data (given
in parentheses) were as follows: median sensory con-
duction velocity 50.3 (55.9) m-'s’!; sural sensory
conduction velocity 41.9 (48.3) m's”’; median motor
conduction velocity 53.5 (57.3) m's; median motor
distal latency 3.6 (3.6) ms; median F-wave latency
29.4 (26.8) ms; peroneal motor conduction velocity
43.4 (48.1) m's; peroneal distal motor latency 4.7
(4.8) ms; peroneal F-wave latency 52.2 (42.2) ms.
Similar comparisons for amplitude measurements,
which are not normally distributed, yield little useful
information,

Each centre also provided values of the limits of
normality accepted. The following were the ranges of
lower limits of normality: median sensory conduction
velocity 41-48 m-s'; sural sensory conduction
velocity 33—40 m's’'; median motor conduction veloc-
ity 42-50 m-s?; peroneal motor conduction velocity
35-43 ms™; median sensory action potential amplitude
4-15 pV; sural sensory action potential amplitude
2-10 pV; compound muscle action potential amplitude
of abductor pollicis brevis (stimulation at the wrist)
1,000-4,500 pV; compound muscle action potential of
extensor digitorum brevis (stimulation at the ankle)
800-1,700 uV. The ranges of upper limits of normal-
ity were: median distal motor latency 4.0-4.8 ms;
median F-wave latency 30.4-32.5 ms; peroneal distal
motor latency 5.2-6.8 ms; peroneal F-wave latency
45.0-58.0 ms.

From these normal control data it was possible to
assign each patient to one of the following diagnostic
categories:

Normal

Borderline abnormal changes in one or more nerves.
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Carpal tunnel syndrome - in which there was slow-
ing of median sensory and/or motor conduction across
the wrist.

Peroneal nerve lesion - in which there were motor
nerve changes within the peroneal nerve territory in
the context of a normal ipsilateral sural nerve study.

Mononeuritis multiplex - in which asymmetrical
changes were found, affecting more than one nerve
and thought to be due to factors other than mechani-
cal effects.

Peripheral neuropathy - in which there were bilateral
changes of similar degree. Three subtypes were
defined:
1. Definite - in which there were symmetrical,
distally predominant sensory and motor abnormalities
affecting the legs and also, but to a lesser degree, the
arms.
2. Probable - where there were either sensory abnor-
malities in the legs and arms, or sensory and motor
abnormalities in the legs but normal findings in the
arms.
3. Possible - where there were either sensory abnor-
malities in the legs, or sensory abnormalities in the
arms associated with motor abnormalities in the legs.
From table 1 it can be seen that of the 73 patients
admitted to the drug trial, 28 (39%) showed no
electrophysiological abnormality and a further 14
(19%) showed borderline changes, which were thought
to be either due to technical problems or to be of no
clinical significance. Carpal tunnel syndrome and/or
peroneal nerve lesions were found in 19 patients
(26%). One patient had a mononeuritis multiplex.
Only 11 (15%) of these patients had evidence to
suggest a generalized peripheral neuropathy.

Table 1. -
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Altogether, 12 patients (16%) had neuropathic changes
which were unlikely to be due to mechanical causes.
The overall incidence of definite abnormality of any
kind was 42% (31 patients); if borderline changes were
also counted, 61% of the group (45 patients) were
affected.

Inclusion of the other 16 patients made very little
difference to the incidence and type of abnormality.
The incidence of all subgroups of peripheral neuro-
pathy rose from 15 to 18%, and of all forms of non-
mechanical neuropathic change from 16 to 20%. The
number of patients with definite abnormality rose
from 42 to 44%, whilst the incidence of definite and
borderline abnormalities remained constant at 61%.
The results of the nerve conduction studies in these
89 patients are summarized in figure 1.

For the patients classified within the peripheral
neuropathy subgroups, the distribution and type of
electrophysiological abnormalities found are shown
in figures 2 and 3. The changes were distally
predominant and affected mainly sensory fibres. The
incidence of degeneration, inferred from reductions
in amplitude measurements, and of demyelination,
inferred from prolongation of conduction time meas-
urements, indicated a predominantly degenerating
type of pathology.

Clinical results

From the clinical data provided, an independent
assessor could relatively easily assign patients to one
of the following diagnostic categories:

Normal

Borderline abnormal where there was an isolated
abnormality, such as a single, unilaterally depressed
tendon reflex, of uncertain diagnostic significance.

Classification of the result of nerve conduction studies in 89 patients

with COPD, and a comparison of electrophysiological and clinical findings in 73 of

these patients

Patients examined

Patients examined

electro- electrophysiologically and clinically
physiologically n=73
n=89
Diagnosis Electro- Clinical
Physiological findings
findings
n % n % n %
Normal 35 39 28 39 35 48
Borderline changes 15 17 14 19 28 39
Peroneal nerve lesion (PNL) 11 12 9 12
Carpal tunnel syndrome (CTS) 9 10 8§ 11 5 7
PNL and CTS 2 2 2 3
Mononeuritis multiplex 2 2 1 1
Lumbar radiculopathy 1 1
Other 1 1
Generalized peripheral neuropathy:
Definite 4 9 3 4
Probable 6 7 4 55
Possible 5 6 4 5.5 3 4

COPD: chronic obstructive pulmonary disease; n: number of patients.
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Fig. 1. - Incidence of abnormalities detected by nerve conduc-
tion studies in B9 patients with COPD. COPD: chronic obstructive
pulmonary disease; GPN: generalized peripheral neuropathy.
1 : Normal; = : borderline; ¥Z] :entrapment; @l : monon-
euritis multiplex; Bl :GPN definite; WM : GPN probable; [Z3 :
GPN possible,
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Fig. 2. - Numbers of patients showing sensory and motor nerve
conduction abnormalities in the arm and leg in the three subgroups

of generalized peripheral neuropathy combined.[—J: Motor; 2272 :
sensory.

Possible carpal tunnel syndrome - in which there were
sensory and/or motor changes consistent with median
nerve entrapment at the wrist.

Lumbar radiculopathy - in which there was a radicu-
lar pattern of weakness, sometimes accompanied by
tendon reflex abnormality, lumbar pain, and/or
dermatomal sensory disturbance. Some patients in this
group may have had a peroneal nerve lesion, but
electrophysiological or radiological investigation would
have been required to establish the diagnosis.

Possible peripheral neuropathy - in which there was
distally predominant sensory and reflex change.
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Fig. 3. - Numbers of patients showing changes indicating demy-
clination and degeneration in the three subgroups of generalized
peripheral neuropathy combined. (] : Motor; B2Z2 : sensory.

Other - characterized by more than one neurological
abnormality but of obscure causation.

Of the 73 patients admitted to the drug trial, 35
(48%) were judged to be clinically normal. A further
28 (39%) had borderline symptoms and/or signs.
Possible carpal tunnel syndrome was found in five
patients (7%). Lumbar radiculopathy was diagnosed
in one patient, and one patient was classified as
"other" since the clinical features did not distinguish
between a lumbar radiculopathy, a peroneal nerve
lesion, or an early peripheral neuropathy. Features
consistent with peripheral neuropathy were found in
three (4%) of these patients. These findings are shown
in table 1, where they are compared against the
electrophysiological results.

Table 2. - Age, Pao, and Paco, values, mean (and
sp in parenthesis), in fhe different diagnostic catego-
ries, based on nerve conduction studies, in 89 patients
with COPD

Electrophysiological ~ Age Pao Paco,
diagnosis yrIs mml-ig mmHg
Normal 62 (7.9) 59.1 (3.8) 444 (5.9
Borderline changes 65 (6.9) 57.7 (4.8) 44.7 (5.5)
Compression lesions 64 (6.4) 59.1 (4.8) 42.8 (7.2)
Peripheral neuropathy 68 (8.5) 57.3 (4.8) 43.1 (4.2)

(all subgroups)

Pao,: arterial oxygen tension; Paco,: arterial carbon diox-
ide tension; COPD: chronic obstructive pulmonary disease.

Electrophysiological testing yielded a threefold
increase over the abnormalities detected on clinical
examination, The differences were similar for the neu-
ropathic changes as a whole, and for the group of
patients with suspected peripheral neuropathy.

Blood gas analyses

The relationships between age, Pao, and Paco, for
the different electrophysiological diagnostic categories
are shown in table 2. The patients in all subgroups
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of peripheral neuropathy were significantly older
than patients who showed no electrophysiological
abnormality. They were more hypoxaemic but not
significantly so.

Discussion
Incidence of neuropathy

Our results confirm the findings of others that there
is clinical and electrophysiological evidence of neuro-
pathic change in patients with COPD. Comparison
with previous reports is difficult because of the lack
of uniformity of examination protocol and also of a
generally agreed definition of peripheral neuropathy.
Electrophysiological studies which incorporate a high
proportion of nerves commonly affected by compres-
sion lesions are likely to register a correspondingly
high incidence of abnormality, particularly if there
is no attempt to distinguish the possible aetiological
roles of incidental trauma from those of respiratory
insufficiency.

Most compression lesions of peripheral nerves are
asymmetrical if not unilateral and are characteristically
associated with focal slowing of nerve conduction. By
contrast, metabolic and toxic neuropathies are usually
symmetrical and associated with diffusely distributed
changes in amplitude of action potentials or prolonga-
tion of conduction times. It was for this reason that
our studies were bilateral since there are very few
peripheral nerves which are easy to examine but
seldom compressed. However, this has hindered a
comparison of the incidence of abnormality in unilat-
eral studies.

In table 3, an attempt has been made to summarize
the comparison, where possible, of our results with
those of previous reports. APPENZELLER ef al. [5] found
electrophysiological abnormalities in 87% of 8 patients
with COPD. However, since all of the patients also
had weight loss and muscle wasting, they probably
were either severely affected and/or suffering also from
malnutrition. Similar results were reported by
SotaniEM [21] in patients with severe self-induced
weight loss. Nevertheless, the report served its pur-
pose of drawing attention to a possible relationship
between COPD and neuropathy.

Narayan and FErranTt [6] studied motor conduction
velocity in the median, ulnar, tibial and peroneal
nerves, and sensory conduction velocity in the median
and ulnar nerves in 16 patients. They found that 57%
of median sensory, 38% of median motor and 60% of
peroneal motor nerves were abnormal. Our correspond-
ing figures were 22, 9 and 24%. Thus, the abnormali-
ties were distributed in similar proportions between the
two studies but were approximately three times more
common overall in Narayan and Ferranti's patients than
in ours. Their patients had a lower mean Pao, than
ours (45 and 58.6 mmHg (6 and 7.8 kPa), respec-
tively), which would support their theory that hypoxia
was responsible for the neuropathic changes caused by
COPD.,

Table 3. — Summary of abnormal electrophysiological
results in previous studies of patients with COPD

Study Pts  Overall
incidence
of
abnormal
n findings

Comparison with
present study

More severe changes
but patients selected.
Patients had marked
wasting and may
have been suffering
from malnutrition.

APPENZELLER ef al. 8 87%
(1968) (5]

NARAYAN and 16 90%
FERRANTI
(1978) [6]

Three times greater
incidence of median
sensory, median
motor and peroneal
motor abnormalities,
but patients were
more hypoxic.

Similar incidence of
median sensory,
median motor and
peroneal motor
abnormalities. Higher
incidence of sural
abnormalities;

reason uncertain.

Mainly EMG
abnormalities. These
were interpreted as
indicative of anterior
horn cell disease, but
the patients could
have been suffering
from spondylosis.

FADEN et al., 23 87%
(1981) [7]

VALL! ef al. 19 95%
(1984) (9]

Similar incidence of
median sensory,
median motor and
peroneal motor
abnormalities.

MooreE et al. 43 58%
(1985) [10]

PARAMELLE et al. 83 60%
(1986) [11]

Higher incidence of
abnormalities
affecting two or
more nerves, but

the ulnar (which is
susceptible to
entrapment) was used
rather than the sural.

EMG: electromyographic; COPD: chronic obstructive pulmo-
nary disease.

Fapen et al. [7] examined 23 patients with COPD.
Sensory studies of the median, ulnar, radial and sural
nerves, were performed together with motor studies of
the median, ulnar and peroneal nerves. The incidence
of abnormalities in the median sensory, sural, median
motor and peroneal motor studies were as follows: 30,
87, 17 and 26%, respectively. Our figures were: 30,
26, 19 and 27%, respectively. The similar values for
all but the sural nerve study could indicate that there
was a similar incidence of entrapment and other forms
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of traumatic neuropathy within both of these groups.
The much higher incidence of sural nerve abnormali-
ties reported by FADEN et al. [7] may have been due to
a more severe degree of COPD in their patients but,
unfortunately, the limited data that they provide about
blood gas measurements preclude this assessment.

Moore et al. [10] studied the median sensory con-
duction velocity, the median sensory action potential
amplitude, and the peroneal motor conduction veloc-
ity in a group of 43 patients with COPD. They found
that 58% of patients had at least one abnormality, and
2% of patients showed abnormalities in all three meas-
urements. Our figures were 45 and 2%, respectively.
In a similar study, LErReBours et al. [13] found that
at least one of these three measurements was abnor-
mal in 62% of patients with COPD. The anticipation
of Moore et al. [10] that extending the scope of their
study would produce an even greater yield of neuropa-
thy would be well-founded if the abnormalities that
they demonstrated were part of a generalized disorder.
If, as we suspect, mechanical rather than systemic
factors played a significant role in causing some of the
median and peroneal nerve lesions that they found,
then the inclusion of other, less vulnerable nerves
within the study could have the reverse effect.

In the report of PARAMELLE et al. [11], bilateral
measurements obtained from the median, ulnar and
peroneal nerves were analysed as grouped data, pre-
venting direct comparison with our findings. Abnor-
malities in at least two nerves were found in 74% of
43 patients. In a study of 83 patients, the incidence
had fallen to 60% [12]. This would seem to be a
higher incidence of change than we found, but the rea-
son for the difference is not clear. Their patients were
not significantly more hypoxic than ours. However,
there may have been a higher proportion of patients
with compressive lesions. Certainly, all three nerves
which they chose to study are commonly affected by
trauma.

In the recent study by PrEIFrer et al. [14], the
diagnosis of neuropathy was mainly based on clinical
data. Out of 151 patients, neuropathy was diagnosed
clinically in 30 patients, and electrophysiologically
in a further 13, giving an overall incidence of 28%.
Electrophysiological abnormalities were not specified
separately from clinical findings. Patients with
peroneal nerve compression were excluded from the
diagnosis of peripheral neuropathy, but it is not clear
that the same rigour was applied to patients with car-
pal tunnel syndrome. Since their patients had a greater
range of hypoxia (Pao, from 36-88 mmHg (4.8-11.7
kPa)) than ours, and were found to have neuropathic
changes which correlated with the degree of hypoxia,
it is to be expected that the incidence of neuropathy
would be higher in their study than ours.

ALreN and Prowse [22] carried out a double-blind
trial of almitrine in 12 patients. Prior to treatment, 1
patient out of the placebo group of 7, and 1 patient
out of the treatment group had electrophysiological
changes corresponding to our "possible" group;
a total of 17%. We found 6% of patients with a

"possible" neuropathy. Clearly, their small sample size
limits the validity of comparison, but the two studies
do seem to indicate that a generalized peripheral
neuropathy is present in a small but significant minor-
ity of COPD patients.

An important, related question to be resolved is
whether COPD predisposes patients to compression
lesions and other forms of mechanically induced neu-
ropathy. It is well-known that many types of neuropa-
thy, including those due to metabolic disorders such
as diabetes or chronic renal failure, are associated with
an increased incidence of entrapment neuropathy
[23, 24]. In view of the paucity of epidemiological
data on compression neuropathies, particularly in
patients of this age group, the answer must await
further research.

Electromyography did not form part of our study.
VaLu et al. [9] found abnormal median sensory con-
duction in 16% of 19 patients with COPD, but no ab-
normality in sural nerve studies. By contrast, EMG
of biceps brachii and tibialis anterior was abnormal in
95% of the patients. It is possible that electromyog-
raphy, which is well-known to be better than nerve
conduction studies in detecting mild forms of gener-
alized, axonal neuropathy, has proved its point. Nev-
ertheless, whether the findings justify the conclusion
of VaLu et al. [9] that COPD poses a selective threat
to motor neurones may be questioned. The signs that
they detected were predominantly those of increased
poly-phasia and reduced recruitment patterns; changes
which are rather nonspecific and subjective, respec-
tively. This could explain why these authors alone
have found such a high incidence of EMG abnormal-
ity. FADEN et al. [7], for example, found an incidence
of only 17%. The possibility that, within this group
of patients, whose mean age was 61 yrs, the EMG
changes could have been due to cervical and lumbar
spondylosis does not appear to have been fully
considered.

In summary, much of the disagreement between
reports of the incidence of neuropathy in COPD
patients is probably more apparent than real. It should
be diminished by restricting comparisons to defined
diagnostic groups [25]. We estimate that the incidence
of peripheral neuropathy detected by nerve conduction
studies in patients with the degree of COPD as defined
above, is approximately 5% (definite group) to 18%
(all subgroups of neuropathy), and that about another
2% have a mononeuritis multiplex.

Type and distribution of neuropathic changes

Electrophysiological measurements will help to dis-
tinguish between degeneration and demyelination of
peripheral nerves. Degenerating lesions produce reduc-
tions in amplitudes of evoked action potentials with
little or no slowing of conduction, whereas demyeli-
nating lesions produce slowed conduction with
potentials that tend to be normal in amplitude.

For patients classified within the peripheral
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neuropathy subgroups, the changes that we found were
distally predominant and affecting mainly sensory
fibres. All of the previous studies, except that of VALLI
et al. [9], have drawn similar conclusions. Had
electromyographic examination been included in the
examination, it is probable that there would have been
a higher incidence of motor neuropathy detected than
shown, but whether it would have exceeded the inci-
dence of sensory change is speculative,

Likewise, in these patients with peripheral neuropa-
thy, the electrophysiological evidence implied a
predominantly degenerating type of pathology. Most
metabolic or toxic neuropathies cause degeneration
rather than demyelination.

Comparison of electrophysiological and clinical
assessments

Clinicians dealing with the problems of COPD may
have been alarmed to read reports that 50% or more
of patients were suffering from neuropathy. As shown
in table 1, our study confirms the observations of oth-
ers [6, 7, 10-13] that supplementing clinical examina-
tion by electrophysiological testing considerably
increases the detection rate of abnormalities. In our
material, there was an augmentation by a factor of
approximately 3 for all categories of change. If clini-
cal assessment alone is used, we found that "possible"
neuropathy occurred in only 4% of patients., It is,
therefore, hardly surprising that neither the patients
with severe COPD nor their physicians have tended to
attach much importance to such mild, incidental neu-
rological abnormalities.

Aetiological factors

FapeN et al. [7] considered that smoking was the
aetiological factor in their patients with neuropathy of
all kinds. Other reports of a similar analysis have
implicated hypoxia. NARAYAN and FErranTi [6] con-
cluded that hypoxia alone was responsible; PARAMELLE
et al. [12] found that both age and hypoxia were
significantly correlated with neuropathic change.
LereBouRrs et al. [13] reported a dual effect of age and
duration of hypoxia on the incidence of neuropathic
abnormality. They also found, in a study of partial
correlation, that slowing of motor conduction velocity
was correlated with the duration of hypoxia, independ-
ently of age effects. Our analysis, which was confined
to a small number of patients with generalized periph-
eral neuropathic change showed that age was corre-
lated with the incidence of neuropathy. Patients with
neuropathy were also more hypoxaemic than the
patients without electrophysiological abnormalities,
but the relationship was not statistically significant.
However, the restricted range of blood gas measure-
ments permitted in the entry criteria effectively
precludes an assessment of them as aetiological
factors.
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