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SIGNIFICANCE
Pleomorphic onychomatricoma is a rare tumour mimick-
ing malignancy. This study proposes diagnostic criteria for 
pleomorphic onychomatricoma that clinically include free-
edge thickening and pitting pattern of the nail plate with an 
additional feature of projecting line pattern. Histologically, 
this benign condition is characterized by degenerative nu-
clear atypia, but with a superficial location in the stroma of 
the atypical cells, Ki67 proliferation rate inferior to 5%, ab-
sence of mitotic figure or necrosis, and a distinctive immu-
nophenotypical profile restricted to the diffuse expression 
of CD34 with focal or negative CD10 expression. Simple 
local excision appears to be adequate.

Pleomorphic onychomatricoma is a rare condition mi
micking malignant neoplasms. Given its rarity, the 
diag nostic and prognostic criteria of this condition 
are not well established. The aim of this study was to 
charac terize a series of 6 cases of pleomorphic onycho
matricoma. In 3 cases the submitting clinical diagno
sis was subungual squamous cell carcinoma. For all 6 
cases, nail clipping showed typical features of onycho
matricoma as a freeedge thickening and pitting of the 
nail plate with an additional feature of projecting line 
pattern. Pleomorphic onychomatricoma was diagno
sed based on moderate–severe cytological atypia, yet 
degenerativeappearing with multinucleation or smud
ged chromatin, no mitotic activity or necrosis, and a 
Ki67 proliferative index inferior to 5% overall. Other 
finding s included epithelioid multinucleated cells with 
deeply eosinophilic cytoplasm mimicking epithelioid 
malignant cells, overexpression of Ki67 and p53 on 
atypical cells and diffuse expression of p16. This study 
describes additional criteria in pleomorphic onycho
matricoma, permitting a wider recognition in order to 
avoid inappropriate treatment.
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Pleomorphic onychomatricoma (POM) is a rare 
condition that may mimic malignant neoplasms. To 

the best of our knowledge, 5 cases have been published 
(1–4), with 2 of them reported under the terminology of 
unguioblastic fibroma (1, 3). Given their rarity, diagnostic 
and prognostic criteria of POM are not well established. 
First, some authors (4) include, in the clinical presenta-
tion of POM, cases characterized by a distorted yellow 
nail plate lifted by thickened subungual keratosis, sug-
gesting a clinical continuum between subungual pleo-
morphic fibroma and POM (4–6). Secondly, it remains 
to be determined whether the case reported by Ko et al. 
(1) actually belongs to the category of POM, as mitotic 
activity “was readily appreciable” and associated with 
focal necrosis. Such histological features are not comple-
tely in accordance with the experience of pleomorphic 
(symplastic) tumour in other organs.

In this case series we sought to further characterize 
the clinical, histopathological and immunohistochemical 

features of POM and to propose diagnostic criteria that 
exclude more aggressive neoplasm, including superficial 
CD34-positive fibroblastic tumour (SCFT) (7). 

RESULTS

Clinical data
The clinical features of each patient are listed in Table I. 
The patients were 3 women and 3 men, ranging in age 
from 29 to 74 years (mean age 58.8 years). The known 
sites of involvement were right 2nd finger in 2 cases, left 
2nd finger, right 4th finger, left 4th finger, and left 5th toe.

Three cases presented an even thickening of the nail 
plate with, in 1 case (Fig. 1a), a fuzzy lateral border and 
in 2 cases (Fig. 1b) an irregular lateral edge of the nail 
lesion. Longitudinal xanthonychia band (2 cases) (Fig. 
1a) or subtotal xanthonychia (1 case) (Fig. 1b) was asso-
ciated with, linear and parallel white ridges and furrows, 
splinter haemorrhages, longitudinal and transverse nail 
plate overcurvature. 

A frontal view of the free-edge of the nail plate (Fig. 
1b, case 2) along with the nail clipping findings (Fig. 
1c, case 3) showed, in 2 cases, the typical feature of 
onychomatricoma (OM); namely a thickened nail plate 
with multiple small cavities. This free-edge pattern of the 
nail plate was initially termed a woodworm-like pattern 
of cavities (8) and, more recently, a thickening of the 
free-edge of the nail plate with pitting (9, 10). However, 
on dermoscopy or on analysis, at high magnification, of 
digital photography it was difficult to exclude subungual 
squamous cell carcinoma (SSCC) for 3 reasons. First, 
OM and SSCC share many clinical features, including 
xanthonychia, thickening and overcurvature of the nail 
plate, longitudinal parallel white lines, and splinter 
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haemorr hages (10). Secondly, as part of the criteria for 
differentiating OM and SSCC, fuzzy or non-parallel late-
ral edges of a nail lesion are considered more favourable 
criteria for SSCC (10). Thirdly, the features observed at 
the distal edge could be misconstrued as a pitted keratotic 
subungual mass surmounted by a slightly thickened yel-
low nail plate (Fig. 1b). Therefore, in these 2 cases, only 
nail clipping allowed a definite diagnosis of OM (Fig. 1c). 

In 1 case (Fig. 2a, case 1), the small round-to-oval 
cavities filled with yellowish-to-brownish material were 
found only at the inferior portion of the free-edge of the 
nail plate, whereas the superior portion showed wavy 
ivory ridges separated by delicate furrows. This free-edge 
projecting line pattern corresponded, on nail clipping, to 
filiform cavities (Fig. 2b). 

The intraoperative view, after removal of the nail 
plate, showed a small villous tumour originating from 

the matrix (Fig. 2c) and the typical sign of OM in the 
form of cavitation of the proximal edge of the thickened 
nail plate (Fig. 3a).

In 3 cases, no clinical information was given, other 
than a diagnosis of suspected SSCC. However, indi-
rect clinical criteria were inferred from histological 
examination of the nail plate. In particular, histological 
examination of the distal part of the nail plate showed 
in all 3 cases, a thickened nail plate with small cavities 
as a pitting pattern (Fig. 3b, case 4, Table I).

The symptoms ranged in duration from 3 to 20 years. 
In 3 patients, the symptoms were extended over a long 
period that was unspecified. Among the treatment mo-
dalities were longitudinal excision of the tumour and 
en bloc excision of the nail apparatus. There was no 
evidence of metastatic disease or recurrent disease in 
any of the patients regardless of the treatment received.

Table I. Summary of clinical, dermoscopic and nail clipping histological findings

Case

Age, 
years/
sex Site

Clinical 
presentation

Nail plate free-
edge examination

Mean dimension of nail 
plate thickening at its 
distal edge (mm)

Mean dimension of 
cavities at the distal 
edge (H × V, mm)

Duration 
(years) Treatment

Recurrence/
duration of 
follow-up 

1 74/M Right 2nd 
finger

Longitudinal X 
and T

Minor pattern: pits
Major pattern: 
projecting line 
pattern

3.57 Minor pattern: 0.43×0.34
Major pattern: 0.10x0.49

3 Longitudinal 
excision

No/4 years

2 46/M Left 5th 
toe

Total X and T Pits 3.42 0.44×0.44 Extended 
period of time 

Monobloc
excision

No/6 months

3 69/F Left 2nd 
finger

Longitudinal X 
and T

Pits 2.57 0.40×0.61 20 Longitudinal 
excision

No/7 years

4 68/F Right 4th 
finger

Total X and T* 
suspected case 
of SCC

Pits* 1.42 0.47×0.37 Extended 
period of time

Monobloc 
excision

No/20 years

5 67/M Left 4th 
finger

Longitudinal X 
and T* suspected 
case of SCC

Pits* 4 0.23×0.29 3 Longitudinal 
excision

No/1 years

6 29/F Right 2nd 
finger

Longitudinal X 
and T* suspected 
case of SCC

Pits* 2.85 0.45×0.28 Extended 
period of time

Longitudinal 
excision

No/8 months

*Indirect clinical criteria provided by histological examination of the nail plate.
X: xanthonychia; T: thickening of the nail plate with overcurvature, longitudinal ridging, splinter haemorrhages and white dots; H: horizontal axis of the cavities; V: 
vertical axis of the cavities; SCC: squamous cell carcinoma; M: male; F: female.

Fig. 1. Clinical presentation of pleomorphic onychomatricoma (POM) with a freeedge thickening and pitting pattern of the nail plate. Note 
that that dermoscopic criteria of onychomatricoma (OM) were equally visible on analysis, at high magnification, of classical photography under multiple 
camera angles. (a) Case 1. Longitudinal yellow nail band with longitudinal and transverse overcurvature. Nail plate examination showed the dermoscopic 
criteria of OM as alternating longitudinal yellow and thin white bands, white dots and foci of haemorrhage. (b) Case 2. Total xanthonychia with swelling 
of the proximal nail fold. En face free-margin view could be misconstrued as a pitted keratotic subungual mass surmounted by a slightly thickened yellow 
nail plate suggesting a diagnosis of subungual squamous cell carcinoma (SSCC). (c) Case 3. Nail clipping examination reveals the typical feature of OM 
as a thickened nail plate marked by woodworm-like cavities or pits. In this case, the cavities were haphazardly arranged.
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Histopathological findings
Specific nail clipping histological features of each patient 
are listed in Table I. In the 3 cases of the dermatopat-
hology consultation file of 1 author (CP), diagnosis of 
atypical superficial acral fibromyxoma, pleomorphic 
fibroma vs low-grade sarcoma, dermatofibrosarcoma 
protuberans were offered by experienced dermatopatho-
logists. Histology revealed the fibroepithelial architec-
ture of an OM in all cases. The tumour showed either 
a pseudocondylomatous shape (1 case) (Fig. 3c), or a 
polypoid multibranched shape (5 cases) (Fig. 3d). Two 
stromal areas were prominent, even at a low magnifica-

tion (Fig. 3d, e), including a superficial fibromyxoid 
area with wavy fibroblasts and a central area with thick 
collagen bundles running parallel to the axis of the 
tumour. The superficial mesenchymal component in-
cluded in all specimens, spindle cells with moderate-to-
severe atypia in the setting of a high nuclear/cytoplasmic 
ratio, yet with degenerative-appearing nuclear atypia with 
multinucleation or smudged chromatin (Fig. 3f, 4a). The 
multinucleated cells frequently presented a ring/floret-
like arrangement of nuclei. Occasional multinucleated 
cells with vesicular nuclei, frequent nuclear overlap and 
abundant eosinophilc cytoplasm were seen in 1 case (Fig. 

Fig. 2. Clinical presentation of pleomorphic onychomatricoma (POM) with a freeedge thickening and pitting pattern of the nail plate 
and an additional feature of projecting line pattern. (a) Case 1. The pitting pattern of small cavities containing white-to-yellowish material was 
observed only at the inferior border of the nail plate, whereas the superior portion of the thickened nail plate showed wavy ivory ridges separated by 
delicate furrows of projecting line pattern. (b) Case 1. The free-edge projecting line pattern corresponded, on nail clipping, to filiform cavities. (c) Case 
3. Intraoperative view.

Fig. 3. Intraoperative view and histology. (a) Intraoperative view, note the typical sign of cavitation at the proximal border of the thickened nail plate. 
(b) Case 4 with a free-edge thickening and pitting pattern as the cavities were small with a cornified layer limiting their inner surface. In this case, the 
cavities were aligned in a horizontal axis. (c) p16 immunostaining ×20; (d) haematoxylin and eosin (H&E) ×20; (e): H&E ×40: low-power histological 
view, showing (c) a pseudocondylomatous architecture, or (e) a polypoid multibranched shape. (f) H&E ×400: note atypical cells mainly located in the 
superficial oedematous to myxoid stroma.
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4b). The density of atypical cells varied from being dif-
fusely present (4 cases) (Fig. 3c, e) to focal atypical cells 
(2 cases). The stroma included many mast cells, which 
were easily identifiable in routinely stained sections. 
Mitoses, apoptosis or necrosis were consistently absent. 
Ki67 testing showed that the proliferative index was, 
overall, less than 5%, but higher if the count was focused 
only on atypical cells (10–20%) (Fig. 4c). There were 4 
lesions with positive margins after longitudinal excision.

In order to gain more information concerning the dif-
ferential immunohistochemical diagnosis between POM 
and subungual sarcomatous tumours, we expanded the 
panel of immunomarkers previously analysed in OM (2). 

In all cases, CD34 was diffusely expressed, whereas 
CD10 expression was either moderate, 25–50% of 
neoplastic cells reactive (3 cases) or restricted to rare 
perivascular fibroblasts (3 cases). CD99, B-cell lymp-
homa 2 (bcl2), pancytokeratin, P63, epithelial membrane 
antigen (EMA), Glut-1, S-100protein, smooth muscle 
actin, desmin, Factor XIIIa, mucin 4 (MUC4), STAT6, 
and ALK1 failed to react with tumour cells of POM. 
Diffuse p16 expression on fibroblastic proliferation, with 
negative staining on epithelial and endothelial cells, was 
observed in all cases of POM (Fig. 3c). P53 staining 

was positive in 4 cases as focal expression (Fig. 4d), and 
negative in in 2 cases 

DISCUSSION

POM is very uncommon and the diagnostic criteria have 
not been clearly defined in the literature. In the current 
study, through exhaustive analysis of both nail plate and 
the fibroepithelial core of the tumour, we were able to 
better define the clinical and histological feature of POM 
compared with OM.

The diagnostic of conventional OM can usually be 
established with confidence using the clinical criteria 
furnished by frontal view of the free-edge of the nail plate 
as a thickened nail plate with multiple large cavities in a 
honeycomb-like pattern (8). These cavities with a mean 
dimension of 1.13×0.49 mm are visible either by naked 
eye, dermoscopy (8) or nail clipping (11). However, when 
the cavities are small (free-edge thickening and pitting 
pattern of the nail plate) it can difficult to establish clini-
cally whether pachyonychia is caused by a thickened nail 
plate or by a localized band of subungual hyperkeratosis 
linked to subungual tumour, especially Bowen’s disease 

Fig. 4. Highpower histological view (H&E, orignal mgnification×400) showing multinucleate cells with a floret-like arrangement of (a) 
nuclei and (b) an epithelioid feature. (c) Ki67 proliferative index in spindle cells is inferior to 5% overall, but approximately 20% in the large atypical 
cells. (d) Focal p53 overexpression on atypical cells.
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(10, 12, 13). Indeed, a study (10) using plate free-edge 
dermoscopy has shown that nail thickening and pitting 
are relatively frequently present in subungual squamous 
cell carcinoma (54.5% and 18.2%, respectively). Such 
diagnosis of squamous cell carcinoma was proposed in 
the 3 cases of the dermatopathology consultation file of 
1 author (CP). In this instance, the definitive diagnosis 
of OM is made only by histopathology on nail clipping 
specimen or nail biopsy. 

In the current case series the clinical spectrum of POM 
is clearly oriented toward this misleading pitting variant 
of OM, with the additional feature of filiform cavities in 
a projecting line pattern of the free-edge of the nail plate.

On histological grounds, this case series shows that 
POM, despite the presence of nuclear atypia, share 
histological features with conventional OM, including 
small size, low cellularity, lack of mitotic figures, and 
low Ki67 proliferation rate. Degenerative nuclear aypia 
with hyperchromatic smudgy chromatin was the defi-
ning feature of POM similar to subungual pleomorphic 
CD34 tumours family, including superficial acral fibro-
myxoma (SAF) and pleomorphic fibroma (PF) (5, 6, 14). 
Troubling findings of this study were the presence of 
epithelioid multinucleated cells with deeply eosinophi-
lic cytoplasm mimicking epithelioid malignant cells, 
overexpression of Ki67 and p53 on atypical cells, and 
diffuse expression of p16.

Detailed description of the pathological features of the 
nail plate in OM has been published (2, 11–13). Despite 
this, without pertinent clinical information, OM still re-
presents a diagnostic challenge for pathologists. Indeed, 
in the current case series, the submitting pathologists do 
not suggest OM. Conversely, when the avulsed nail plate 
is not received by the dermatopathologist, which is a 
frequent occurrence in recent recruitment to our patient 
population due to the development of shave biopsy in 
nail surgery, it may be difficult to distinguish POM from 
other CD34 fibrous neoplasms. After nail plate avulsion, 
the keratogenous zone remains adherent to the nail plate. 
Therefore the matrix differentiation of the epithelial 
component is sometimes difficult to assess histologically, 
and a reliable diagnosis is not possible without a large 
panel of immunohistochemical markers.

The histopathological differential diagnosis for POM 
mainly includes pleomorphic SAF (14) and its fibrous 
variant, pleomorphic perineuromia, cellular angiofi-
broma and superficial ALK-rearranged myxoid spindle 
cell neoplasm. SAF (14) shares many morphological 
features with POM, including, clinically, a subungual 
location, and, histologically, an epithelial component 
with papillary digitations bizarre-appearing cells, and 
a generally low mitotic activity, but typically express 
CD99 with a focal reactivity for EMA. By definition, 
perineurioma express EMA and Glut-1, whereas POM is 
negative for these 2 markers. Cellular angiofibroma (15) 
is ruled out by its striking hyalinized vessels, the absence 

of a biphasic pattern of its stroma, and focal staining for 
bcl2. Superficial ALK-rearranged myxoid spindle cell 
neoplasm (16) is typified by a diffuse expression of ALK1 
and a frequent expression of S100 protein.

In the differential diagnosis, one must also consider 
the CD34-positive fibrosing sarcomatous family.

POM share multiple histological features with SCFT, 
including a multibranched fibrokeratoma-like architec-
ture, nuclear atypia with epithelioid cells, lack of mitotic 
activity and low Ki67 proliferative index (7). Keratin im-
munoreactivity is a helpful feature, because it is present 
in SCFT (7, 17) and absent in POM. We also observed 
that POM cells were predominantly located in the super-
ficial layer of the stroma, which might be of additional 
diagnostic value as atypical cells are diffusely present 
in the stroma of SCFT.

Myxoinflammatory fibroblastic sarcoma share some 
morphological feature with POM, including bizarre-
appearing cells in a myxoid stroma, a generally low 
mitotic activity and a acral location, but typically contains 
cells with prominent nucleoli, prominent inflammatory 
infiltrate and perivascular hyalinization.

Dedifferentiated solitary tumour (18) show p53and p16 
overexpression in its discrete anaplastic component, but 
exhibits a specific positivity for STAT6 and low-grade 
fibromyxoid sarcoma express Muc4. 

Pleomorphic dermatofibrosarcoma is a highly infil-
trative spindle cell neoplasm characterized by increased 
proliferative index, diffuse expression of bcl2, higher 
expression of p53, and decreased positivity for CD34 
(19, 20).

In the current study, the p16 overexpression in all tu-
mours and focal overexpression of p53 in 4 tumours are 
in keeping with the potential role of p16 and p53 in the 
process of atypia as degenerative ageing phenomenon 
previously identified in pleomorphic fibroma (21). The 
underlying genetic aberration remains to be elucidated 
(unpublished data). 

In summary, we propose diagnostic criteria for POM 
that clinically include, free-edge thickening of the nail 
plate with a pitting pattern and an additional feature of 
projecting line pattern. Histologically, this benign con-
dition is characterized by degenerative nuclear atypia, 
but with a superficial location of the atypical cells, Ki67 
proliferation rate inferior to 5%, absence of mitotic figure 
or necrosis and a distinctive immunophenotypic profile 
restricted to the diffuse expression of CD34 with focal 
or negative CD10 expression. Simple local excision or 
“shelling out of the lesion” appears to be adequate and 
effective to avoid recurrences and injuries to the sur-
rounding tissue. 
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