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Abstract

Background: Nail clipping histology is more sensitive than
mycology for detecting nail fungi. However, in the absence
of fungi, established diagnostic clues for this and other nail
dystrophy causes are lacking, namely for nail psoriasis. Neu-
trophils have been reported in onychomycosis and nail pso-
riasis samples but have been insufficiently characterized.
Objectives: The aim of this paper is to differentiate neutro-
phil-containing nail clipping samples in nail psoriasis and
onychomycosis regarding histology. Methods: We per-
formed a 3-year retrospective review of all nail clipping test
results included in our department’s database and re-ana-
lyzed samples containing neutrophils. Results: In total,112
neutrophil-containing nail clipping samples were account-
ed. Onychomycosis was the commonest diagnosis (74.1%),
followed by nail psoriasis (18.8%). Onychomycosis samples
had more abundant neutrophils, more often arranged in col-
lections (60.2%) (p = 0.002) and with smaller quantities of
parakeratosis, in a lamellar distribution. In nail psoriasis, neu-
trophils were mostly aggregated (57.1%) with parakeratosis
in all samples, in increased amounts, and showing no pre-
dominant pattern. Conclusions: Neutrophils are present in
both nail psoriasis and onychomycosis, warranting careful

interpretation. However, less dense aggregates of neutro-
phils with more abundant parakeratosis are clues of nail pso-
riasis when all other fungal tests are negative.

© 2019 S. Karger AG, Basel

Introduction

The differential diagnosis between onychomycosis
and noninfectious onychodystrophy causes is often dif-
ficult on clinical grounds only [1-3]. Nail clipping is sim-
ple, painless, inexpensive, and noninvasive [4]. The his-
tological examination of fragments subsequently ob-
tained is useful in the diagnosis of onychomycosis and
may help in other onychopathies, such as nail psoriasis.

Histological features of nail psoriasis are: nail bed in-
traepithelial neutrophils and in adherent parakeratotic
fragments of the nail plate; hyperkeratosis with parakera-
tosis and serum-like proteinaceous exudates; focal hypo-
granulosis; and psoriasiform hyperplasia of the nail bed
with dilated subepithelial blood vessels [5]. The first three
of these features may be examined on clipping fragments.

Concerning onychomycosis, clipping histology with
the Periodic Acid-Schiff (PAS) stain allows observation
of fungi and the degree of invasion [6]. It has a higher
sensitivity for the diagnosis of onychomycosis (87.8%)
than for culture (46.3%) and direct microscopy (67.5%)
[7], although it does not identify fungal species [7]. In
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Fig. 1. Histology of a nail clipping sample of nail psoriasis. Conflu-
ent parakeratosis, an aggregate of neutrophils (blue arrow), a se-
rous lake (black arrow), and hemorrhage are observable (black
star). H&E. x100.

onychomycosis, the histological pattern is often psoriasi-
form [6], with subungual hyperkeratosis, parakeratosis,
neutrophils, and serum crusts [1, 8].

Similar histological features may be observed in nail
clippings of nail psoriasis and onychomycosis. Observation
of fungi may settle the difference, but psoriasis has been
considered a risk factor for onychomycosis and both may
coexist [3, 9]. In 1980, Sher and Ackerman [10] postulated
that nail psoriasis and onychomycosis could be differenti-
ated by examining the cornified cells of the nail bed. They
proposed that psoriasis showed characteristic mounds of
parakeratosis with neutrophils at their summits, inter-
spersed foci of orthokeratosis, and no fungal elements.
This has not been studied in detail so far. Few studies report
the frequency of neutrophils or their arrangement in nail
clippings. We aimed to characterize the presence of neutro-
phils and parakeratosis arrangement in both conditions.

Materials and Methods

We routinely perform nail clipping histology, as well as myco-
logical examination (direct microscopy of a 40% KOH preparation
and culture). A dual-action nipper is used to collect nail fragments
of atleast 5 mm longitudinally and 2 mm transversely and its adher-
ent subungual hyperkeratosis. The fragment is processed using a
softening solution of sodium hydroxide (10%), fixated in paraffin,
and stained with hematoxylin and eosin (H&E) and PAS. Test results
are inserted in a database together with the patient’s age and sex,
anatomical location, mycological results, and final diagnosis. The
final diagnosis resulted from the correlation of clinical information
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Fig. 2. Histology of a nail clipping sample of onychomycosis.
A dense collection of neutrophils over parakeratosis. H&E.
%x200.

Table 1. Classification of neutrophils and parakeratosis arrange-
ment

Neutrophil arrangement

Scattered Sparse and isolated neutrophils
Aggregated  Small group of neutrophils between corneocytes
Collections  Densely grouped neutrophils

Parakeratosis arrangement

Scattered Sparse parakeratotic cells

Lamellar Multiple layers of parakeratosis disposed
adjacently in a small area

Columnar  Multiple layers of parakeratosis vertically disposed

Confluent  Extensive parakeratosis, insignificant areas of

orthokeratosis

Parakeratosis quantity

+ Lengthy search is needed to detect parakeratosis

++ Easily detected but requiring classification in
high-power view

+++ Easily observable and classifiable in low-power

view (x40)

and histological and mycological test findings. The presence of neu-
trophils in nail clipping has also been recorded for the past 3 years.
In a first stage, we retrospectively reviewed all nail clipping da-
tabase records from the past 3 years. Second, there was a diagnosis-
blinded histological re-observation of all neutrophil-containing
clippings. Samples were analyzed focusing on the presence of neu-
trophils, parakeratosis, serous globules, fungi, bacteria, and hem-
orrhage (Table 1, Fig. 1 and 2). Neutrophils were described accord-
ing to their pattern (scattered, aggregated, or in collections) and
location (near globules, in/over parakeratosis, or in orthokerato-
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Table 2. Epidemiological data and anatomical localization of nail clippings

With neutrophils (n = 112)

Without neutrophils (n = 603)

Total clippings (N = 715)

60.2+18.8
59 (52.7%)

Age, years
Female

59.4+19.1
320 (53.1%)

59.6£19.1
379 (53%)

Localization

Toenail 88 (78.6%) 503 (83.4%) 591 (82.7%)
Fingernail 15 (13.4%) 80 (13.3%) 95 (13.3%)
Non-specified 9 (8%) 20 (3.3%) 29 (4.1%)

Table 3. Frequency of neutrophils in nail clippings according to the final diagnosis

Diagnosis With neutrophils Without neutrophils Total nail clippings Frequency of neutrophils
within diagnosis, %
No observable changes 0(0.0) 47 (7.8) 47 (6.6) 0.0
Unspecific changes 0(0.0) 98 (16.2) 98 (13.7) 0.0
OD 5(4.4) 168 (27.9) 173 (24.2) 2.9
OM 83 (74.1) 289 (47.9) 372 (52.0) 223
NP 21(18.8) 0(0.0) 21(2.9) 100.0
Onychopapilloma 0(0.0) 1(0.2) 1(0.1) 0.0
Pionychia 1(0.9) 0 (0.0) 1(0.1) 100.0
Lichen planus 2(1.8) 0(0.0) 2(0.3) 100.0
Total 603 (100) 112 (100) 715 (100) 15.7

Values are presented as n (%), unless otherwise indicated. OM, onychomycosis; OD, onychodystrophy; NP, nail psoriasis.

sis). Parakeratosis was classified regarding presence (yes/no), pat-
tern (scattered, lamellar, columnar, or confluent), quantity (in
three levels), and in relation to serous globules (if present).

Analysis was performed using the software IBM SPSS Version
22 and Microsoft Excel 2007. Fischer’s exact test was used to test
the differences between 2 categorical variables at a significance lev-
el of 0.05, two-tailed.

Results

The 3-year database review identified 715 nail clip-
pings, 112 (15.7%) of which contained neutrophils. Glob-
al clinical information of the studied group is presented
in Table 2. The final diagnosis and presence of neutro-
phils are given in Table 3. In neutrophil-positive nail clip-
pings, onychomycosis was the commonest diagnosis (1 =
83; 74.1%), followed by nail psoriasis (n = 21; 18.8%).
Only 22% of the onychomycosis diagnosed had neutro-
phil-containing clippings. All samples diagnosed as nail
psoriasis had neutrophils.

The histological features of neutrophil-containing nail
clippings are presented in Table 4. In onychomycosis,
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neutrophils were more frequently in collections (60.2%)
(p = 0.002). Parakeratosis was present in 89.2% of such
samples, often in a small quantity (56.8%) and predomi-
nantly with alamellar configuration (64.9%). Neutrophils
in nail psoriasis were mostly aggregated (57.1%), and
parakeratosis was found in all samples, in an increased
amount when compared to onychomycosis (81%:
++/+++). These findings were statistically significant (p <
0.05).

Discussion

Neutrophils were more frequent in nail clippings of
nail psoriasis (100%) than in onychomycosis (22.3%).
When present in onychomycosis, they were significantly
more abundant than in nail psoriasis (p = 0.002). Para-
keratosis was associated with both but more significant in
nail psoriasis (p = 0.03). Furthermore, if neutrophils were
densely organized in vast collections with less associated
parakeratosis, it appeared more likely that the sample was
of onychomycosis. Differently from what was described
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Table 4. Histological variables of patients with NP and OM

OM (n = 83) NP (1 =21) p
Neutrophil arrangement
Scattered 16 (19.3) 4(19.0) 0.002
Aggregated (+ scattered) 17 (20.5) 12 (57.1)
Collections (+ scattered + aggregated) 50 (60.2) 5(23.8)
Location
Exclusively near serous lakes 10 (12) 2(9.5) 0.072
In parakeratosis 53 (63.9) 19 (90.5)
In orthokeratosis 13 (15.7) 0
In parakeratosis and orthokeratosis 7 (8.4) 0
Parakeratosis
Yes 74 (89.2) 21 (100) 0.198
Pattern
Scattered 8(10.8) 1(4.8) 0.01
Lamellar (+ scattered) 48 (64.9) 8 (38.1)
Columnar (+ lamellar) 11 (14.9) 6(28.6)
Confluent (+ lamellar + columnar) 7 (9.5) 6 (28.6)
Quantity
+ 42 (56.8) 4(19) 0.03
++ 20 (27) 8 (38.1)
e+ 12 (16.2) 9 (42.9)
Serous lakes
Yes 73 (88) 18 (85.7) 0.723
Periglobular parakeratosis 38 (52.1) 7 (38.9) 0.431
Neutrophils next to serous lakes 42 (57.5) 14 (77.8) 0.226

Values are presented as percentages. OM, onychomycosis; NP, nail psoriasis.

by Sher [10], we often saw mounds of parakeratosis with
neutrophil-rich summits in onychomycosis samples
(however, coexisting nail psoriasis could not confidently
be excluded). There is little data about the presence or ar-
rangement of neutrophils and parakeratosis in literature.

Werner and Antunes [11] studied nail clippings of
normal nails and found no neutrophils in any of the 30
samples. Parakeratosis was variably present (86%), but
the median number of parakeratotic layers was lower in
normal nails versus nail psoriasis [12]. The presence of
parakeratosis in nail psoriasis samples varies from 78-
100% [13, 14], with extensive parakeratosis found in
87.5% in the study by Garbers et al. [15].

An increase of neutrophils in nail histology from nail
psoriasis has been reported. In three studies of nail biop-
sies from patients with nail psoriasis, neutrophils were
found in 63-75% of the cases [5, 13, 14]. In nail clippings
of psoriatic patients with any degree of onychodystrophy,
one study reported neutrophils in 12% (vs. 2% of patients
with psoriasis without onychodystrophy) [12]. In a pedi-

Neutrophils in Nail Clipping Histology

atric population with psoriasis, neutrophils were found in
7.6% [16]. When compared to our results, the frequency
of neutrophils seems extremely low. However, these stud-
ies were performed in populations with psoriasis but not
necessarily with evident nail psoriasis. Our population
collected nail clippings for histology due to nail dystrophy
requiring a differential diagnosis with onychomycosis. In
case of nail psoriasis, this probably selected cases with
subungual hyperkeratosis or total onychodystrophy. This
bias, together with the histological features for nail pso-
riasis diagnosis, probably resulted in the presence of neu-
trophils in all of our nail psoriasis samples.

Concerning onychomycosis, a higher percentage of
parakeratosis (63 vs. 40%) and neutrophils (11 vs. 8%)
was found in nails positive for fungal elements [17].

Limitations

This was a retrospective study based on the nail clip-
pings performed within the daily activity of our depart-
ment. Sampling errors must be taken in account. The
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small number of cases of nail psoriasis is also an impor-
tant limitation to withdraw significant results and con-
clusions. In addition, there may be psoriasis patients in
the onychomycosis group.

Conclusions

Histological differences between nail psoriasis and on-
ychomycosis in nail clipping are subtle, and their inter-
pretation must be cautious. Neutrophils seem to be more
frequent in nail psoriasis than in onychomycosis. How-
ever, when present in onychomycosis, they are more
densely aggregated. Parakeratosis is associated with both
diseases but more evident in nail psoriasis. Classically de-
scribed mounds of parakeratosis with neutrophils at their
summits were also observed in onychomycosis, so this is
not distinctive of nail psoriasis. If neutrophils are present
in nail clipping histology, then the PAS should be care-
fully screened for fungi. More studies of nail clipping his-
topathology are needed to enlarge the amount of evidence
to establish firmer diagnostic correlations.
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