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Onychomycosis in elderly chiropody patients
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SUMMARY

The thickened toe-nails of 168 patients attending a chiropody clinic for old age pensioners were
examined for onychomycosis by a suction drill sampling method. The nails of sixty-eight (41%) of the
patients were microscopically positive. Cultures from 12% of these were unsuccessful. Of the remain-
der, twenty (12%) were infected by dermatophytes and 42 (25%) by moulds. In addition, large quanti-
ties of several yeast species were grown from thirteen microscopically negative nails. A higher propor-
tion of men than of women in the same age range were infected both by derniatophytes and moulds.

There is no reliable assessment of the incidence in onychomycosis of the many fungal species asso-
ciated with the condition. This is because, for reasons discussed by Gentles (1971), the success rate of
cultures from microscopically positive nail clippings is usually only about 50%. Zaias, Oertel &
Elliott (1969), by grinding nail clippings to a powder, obtained cultures of dermatophytes, moulds and
yeasts from 93-7% of microscopically positive specimens. However, they gave no indication as to
whether the last two groups of fungi were isolated in significant quantities in given cases. This is an
important omission, as these organisms can often be contaminants, and their inclusion as the cause of
true infections, when isolated only in small quantities, could lead to an artificially high figure for success-
ful cultures.

English & Atkinson (1973) found that by using a suction drill to obtain specimens from the whole
nail surface they could attain a culture success rate of approximately 90% while using stringent
criteria for including mould and yeast isolations as genuine infections. The suction drill has been used
again here to determine the incidence of onychomycosis, and of the fungi associated with it, in the
toe-nails of an unselected group of elderly chiropody patients. Chiropodal work was carried out by
R.A. and laboratory studies by M.P.E.

PATIENTS AND METHODS

All patients attending chiropody clinics for pensioners at Fishponds Health Centre, Bristol, from 9 to
31 October and from 6 to 22 November 1972, were included. The majority of the patients were from
the lower-middle and working classes, but persons in higher social categories also attended. The
women were 60 years old and over, while the men were all 65 years old or more. Women greatly out-
numbered men in the '65 years and over' age group.
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The drill was used only on thickened toe nails. If more than one of the patient's nails were thickened
the dust from all affected nails was pooled. Most patients came for treatment of corns and callus, and
to have their nails cut because they were unable to reach them themselves; only a few of those with
thickened nails were complaining of them. Nails of normal thickness are very unlikely to be infected
by fungi and have been considered as mycologically negative for the purposes of this survey.

The apparatus and techniques used in the clinic and laboratory were those described by English &
Atkinson (1973). The same difficulties in interpretating results of culture for fungi other than dermato-
phytes were encountered as were described in that article, and the same criteria were used in resolving
them. The bags containing the nail dusts were posted, together with particulars of the patients, to the
aboratory on the day on which the patients were seen.

TABLE I. Characteristics of total population of patients

Sex

F
F
M

Total

Age group
(years)

60-64
65 +
65 +

patients

No. of patients

With thickened
toe-nails

16
106
46

168

Total

22
141
53

216

% of patients
with thickened

toe-nails

73
75
87
78

TABLE 2. Incidence of microscopically positive toe-nails in patients of 65 years and over

No. with Microscopically
Total No. with microscopically Microscopically positive:

Sex patients thickened positive positive: % of thickened
toe-nails toe-nails % of total toe-nails

F
M

Total

141

53

194

106
46

152

36
25

61

RESULTS

26

47

32

34
54

40

Table i shows the categories of patients and the numbers in each category with thickened toe-nails,
i.e. the number from whom a sample of nail dust was obtained. Table 2 shows the relative incidence of
microscopically positive toe-nails in men and women of 65 years and older; that is, it excludes women
of under 65 years, as there were no men of the same age for comparison. Nearly half the men were
infected but only one-quarter of the women. Hyphae could be seen in 40% of all thickened toe-nails
in this age group. Cultures failed in 12% of the microscopically positive nails (Table 4).

Table 3 sets out the numbers of dermatophytes, moulds and yeasts isolated from patients aged 65
years and older. Hyphae were always visible on direct microscopy of the nails which yielded dermato-
phytes or moulds; yeasts were never seen on direct microscopy of the nails, even though they were
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isolated in very large quantities in the cases recorded. Twice as many patients were infected by non-
dermatophytes as by dermatophytes. In microscopically positive nails, the percentage of the two
groups of fungi was the same in both sexes; but if infections were expressed as the percentage of
patients with thickened nails, or of all patients, approximately twice as many men as women were
infected by dermatophytes, by moulds and by all filamentous fungi. About the same proportion of
males and females harboured large quantities of yeasts.

TABLE 3. Types of fungi isolated from the toe-nails of patients aged 65 years and over

Sex
Total

patients

No. of patients

From whom With
fungi

isolated
microscopically
positive nails

(a) Dermatophytes (microscopically positive)
F
M

Total

141

53

194

1 0

7

17

36
25

61

(b) Moulds (microscopically positive)
F
M

Total

(c) Yeasts
F
M

Total

141

53

194

2 1

15

36

36
25

61

(microscopically negative)
141

53

194

1 0

3

13

—

—

—

Yo

28
28

28

58
60

58

—
—

—

No. of
• patients

with
thickened

nails

106
46

152

106
46

152

106

46

152

% from
whom
fungi

isolated

9
15

I I

2 0

33

24

9
7

9

% of total
patients

from whom
fungi

isolated

7
13

9

15
28

17

7
6

7

The nails of many patients, whether or not they were positive on direct microscopy, yielded a few
colonies of assorted moulds and yeasts in culture. As in our previous study, these were not considered
to be of clinical significance and are not recorded here.

Table 4 shows the number of each species of fungus isolated from the whole group of patients
(including the sixteen women under 65 years old) and considered to be of clinical significance on the
basis of the criteria laid down in our previous study. The footnote details the mixed infections.
Trichophyton interdigitale was much the most common dermatophyte isolated, but of the sixteen nail
infections by this fungus, only seven had associated skin lesions. All four T. rubrum and Epidermophyton
floccosum cases had skin lesions due to the same fungi.

With two exceptions, all the moulds isolated have been reported from nails before. Pyrenochaeta sp.
has not been recorded from this site previously. It is a pycnidial fungus, that is, one in which the
minute, colourless, asexual spores develop within a dark-coloured, thick-walled receptacle known as a
pycnidium. When the spores are ready for liberation they are extruded in a slimy mass through a small
opening in the wall of the pycnidium. One of the Acremonium (Cephalosporium) isolates is an un-
described species (Hawksworth, personal communication). Among the yeasts, neither Candida mogii
nor Torulopsis haemulonii has been found in nails previously.
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TABLE 4. Species of fungi isolated from all the patients exatnined*

Fungus

Dermatophytes
T. interdigitale
T. rubrum
E. fioccosum

Total

iVloulds
Scopulariopsis brevicaulis
Aspergillus terreus
A. versicolor
A. nidulans
A. candidus
Acremonium (Cephalosporium) spp.
Pyrenochaeta sp.

Total

Yeasts
Candida parapsilosis
C. guilliermondii
C. mogii
Torulopsis haemulonii
Rhodotorula rubra

Total

Failed

No. failed

8

No. of
cases

16
2
2

2 0

3
16
12

I
I
8
I

42

3
I

4
3
2

13

cultures

No. microsc.
positive

68

% of total
dermatophytes

80
10

10

% of total
non-dermatophytes

7
38
29

2
2

19
2

% failed

1 2

* Fungi from double infections are listed separately in the Table. They
included one case each of:

T. interdigitale + E. floccosum
S. brevicaulis +A. versicolor
A. terreus +C. parapsilosis
A. versicolor -\-A. nidulans

DISCUSSION

There is no reason to believe that the 216 patients seen in this survey are in any way unrepresenta-
tive of those attending chiropody clinics for pensioners, yet the incidence of thickened toe nails is
extraordinarily high. Walshe & English (1966) have shown that the incidence of abnormal toe-nails
increases with age whether or not the nails contain a fungus. In the present study, the underlying
causes ofthe thickening were not investigated, but could probably be attributed to fungi in the cases of
T. rubrum, E. floccosum, Scopulariopsis brevicaulis and some T. interdigitale infections. In those T.
interdigitale infections which were largely superficial and which were not accompanied by skin lesions,
and in all mould infections except those due to S. brevicaulis, it is more than likely that the nails were
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already dystrophic when colonized saprophytically by fungi (English & Walshe, 1970; Schonborn &
Schmoranzer, 1970). The toe-nails of elderly people, because they are so frequently abnormal, would
provide an especially favourable substrate for the growth of saprophytic fimgi.This would account for
the fact that in this study 18-5% of all patients seen, and 68% of all those with positive microscopy and
from whom fungi were isolated, were infected by moulds. These results support those of Schonborn
& Schmoranzer (1970) and Liautaud, Grosshans & Bassett (1971), who found that a large proportion
of their patients were elderly.

In clinical practice it may be important to distinguish between dermatophytes and moulds in micro-
scopically positive nails, as treatment with griseofulvin would be of use only against dermatophytes.
The high rate of cultural failure by normal sampling methods often makes this distinction impossible.
The demonstration in this study of the very large proportion of cases of onychomycosis of the toe-nails
which are attributable to moulds emphasizes that some alternative means of distinction would be
valuable when cultures are unobtainable. As it is extremely rare for a mould to cause skin lesions, a
clinical picture of microscopically positive nails, either without skin lesions, or with lesions of non-
mycotic origin, would give a reasonably accurate diagnosis of onychomycosis due to a mould. Some
T. interdigitale infections without accompanying skin lesions would unavoidably be included with the
moulds by such a deductive method; but T. rubrum and E. floccosum nail infections would be clearly
separated from them.

The great preponderance of T. interdigitale over the other dermatophytes is in agreement with the
results of Walshe & English (1966) and with our own previous experience (English & Atkinson,
1973). It confirms the fact that in Britain, in groups of persons of whom only a small proportion are
complaining of their toe-nails, T. interdigitale is much more common than T. rubrum. Walshe &
English also noted a high proportion of T. interdigitale toe-nail infections without associated skin
lesions.

It has long been recognized that tinea pedis due to T. interdigitale is more common in males than in
females; our results show that this is also true of tinea unguium due to this fungus, at least in elderly
people. In onychomycosis due to moulds, Liautaud et al. (1971) and Schonborn & Schmoranzer (1970)
reported that more women than men were infected. But these are actual numbers, not percentages,
and neither group of workers indicated the total number of each sex in the population examined.
Consequently their results may not necessarily be at variance with ours, in which many more women
than men were seen, but which showed that in persons of 65 years and over, onychomycosis due to
moulds is more common in men (33%) than in women (25%) with abnormal toe-nails. The difference
is even greater (28% men to 15% women) if the percentage is calculated on the whole population
examined (Table 3). This difference could be partially, but not entirely, accounted for by the fact that
10% more men than women have thickened toe-nails and that more of them are therefore vulnerable to
infection.

Though a greater variety of yeasts was isolated on this occasion than in our first attempt at drill
sampling, no further clues were obtained as to their significance. That C. mogii and T. haemulonii,
recorded for the first time, should have been isolated four and three times respectively is perhaps less
surprising than it appears. Both yeasts are very tolerant of high salt concentrations (about 20% NaCl)
and this osmophilia could well account for their ability to colonize such an apparently inhospitable
substrate as a toe-nail. That they have never been noted in this site before could be due to the novel
sampling method and the fact that, as does not always happen in diagnostic work, a considerable
effort was made to identify them.
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