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Abstract
Background Very few studies have been conducted to establish the nature and prevalence of nail disorders in chil-

dren.

Objectives To determine the frequency of various nail conditions in the paediatric setting and to report their manage-

ment and follow-up.

Methods This was a retrospective study between 2007 and 2017 of children under 18. All the patients were evaluated

in our paediatric nail clinic at the dermatology department of Queen Fabiola Children’s University Hospital. The data were

synthesized from information obtained through medical records as well as from photographs taken during consultation.

Follow-up was completed by phone interview.

Results Three hundred and one patients were included. The majority of nail abnormalities involved the toenails

(57.6%). The most common clinical signs were, in descending order, Beau’s lines, pachyonychia, subungual hyperker-

atosis and onycholysis. The most frequent diagnoses were fever-related Beau’s lines or onychomadesis (9.7%), trachy-

onychia (8.4%), longitudinal melanonychia (8.1%) and congenital malalignment of the great toenail (8.1%). The main

diagnoses by age group were as follows: congenital hypertrophy of the lateral nail folds (21.4%) [0–2 years old]; fever-

related Beau’s lines or onychomadesis (21%) [2–6 years old]; trachyonychia (22%) [6–12 years old]; and juvenile ingrown

nail (21.4%) [12–18 years old]. Management included clinical observation for 119 patients and specific advices for 108

patients. A treatment was prescribed for 134 patients, topical in 76.5% of cases. Follow-up demonstrated complete

healing in 50.6% of patients and improvement in 19.7%.

Conclusion The most frequent nail disorders are benign, and their distribution varies with age. Management mainly

involves conservative care, and the prognosis is favourable in the majority.
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Introduction
Nail disorders in children can be classified into seven categories:

physiologic, congenital and/or hereditary, infectious, inflamma-

tory, traumatic or mechanical, neoplastic, systemic and/or iatro-

genic.1 Most paediatric nail conditions are benign. That being

said, they may be a source of anxiety for parents or physicians

inexperienced in onychology and may be cosmetically disturb-

ing. Furthermore, they may cause functional impairment.1,2

While individual conditions have been described previously, no

study has examined the prevalence of paediatric nail disorders at

a centre with expertise specifically in paediatric onychology. The

aim of our study was to determine the prevalence of nail disor-

ders encountered at a paediatric onychology referral centre and

to describe their management and follow-up.

Methods
This retrospective study was conducted between 2007 and 2017

in the paediatric dermatology department of the Queen Fabiola

Children’s University Hospital in Brussels, Belgium. Patients

were included if they were younger than 18 years and had a nail

abnormality noted on examination at our monthly half-day pae-

diatric onychology clinic. Each patient was examined at least
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once by one of the authors (JA). The data were analysed from

medical records and included the following variables: age, gen-

der, physician previously consulted, clinical features, additional

studies performed, diagnosis, treatment and follow-up. Patients

were categorized by age as follows: [0 to <2 years old], [2 to

<6 years old], [6 to <12 years old] and [12 to <18 years old]. If

available, photographs taken during consultation were reviewed.

Children’s parents were called for follow-up and to supplement

information that may have been missing. The study was

approved by the ethics committee of the Children’s Hospital.

Results
Three hundred and one patients were included in the analysis.

Demographics are listed in Table 1. The toenails were affected in

57.6%, fingernails in 27% and both in 14.8% of cases. The loca-

tion was not specified in two cases (0.6%). The first toe was most

commonly involved among nail abnormalities on the feet but

there was no predominantly involved fingernail. Children had

one or more physical signs but most of these clinical presenta-

tions resulted in one unifying diagnosis. We were not able to

make a diagnosis for 29 clinical presentations (Fig. 1). The most

common clinical signs were Beau’s lines, pachyonychia, subun-

gual hyperkeratosis and onycholysis (Fig. 2). A total of 149 addi-

tional examinations were performed in 119 patients by the

referring physician or the nail specialist. Most of them consisted

of nail clippings for mycologic analysis. The three most common

categories of diagnoses were trauma, congenital and/or heredi-

tary disorders and infections (Table 2). The top 10 diagnoses are

described in Table S1: fever-related Beau’s lines or onychomade-

sis (9.7%), trachyonychia (8.4%), longitudinal melanonychia

(8.1%) and congenital malalignment of the great toenail (8.1%)

were the most frequent (Fig. 3).

Fever-related Beau’s lines or onychomadesis (n = 30) mainly

affected children in the [2 to <6 years old] age group (83.4%),

with a mean age of 3 years. The oldest patient was 7 years old.

There was a report of fever a few weeks or months earlier in 17

patients. In 11 patients, the mother reported onychoptosis. The

clinical examination showed Beau’s lines or onychomadesis on

multiple finger- and/or toenails, and healthy regrowth of the nail

plate in 15 patients. This condition spontaneously resolved in all

cases. Reassurance was provided.

Trachyonychia (n = 26) mainly affected children in the [6 to

<12 years old] age group (76.9%), with a mean age of 8 years.

Based on their personal/family history and/or associated derma-

tological features, the cause was determined to be idiopathic

(n = 15), psoriatic (n = 7) or due to alopecia areata (n = 4).

Only one nail biopsy was performed to rule out a nail lichen pla-

nus. Observation with conservative care was advised. This

included cutting nails short and applying protective nail lacquer.

When a treatment was prescribed (n = 15), it was most often

topical such as corticosteroid with or without calcipotriol. Fol-

low-up data were available for 24 patients, with favourable evo-

lution in 75% of cases. Trachyonychia did not appear to regress

faster in patients receiving treatment.

Longitudinal melanonychia (n = 25) mainly affected children

in the [2 to <6 years old] and [6 to <12 years old] age groups

(72% in total), with a mean age of 8 years old. They were classi-

fied into two groups based on clinical and dermatoscopic fea-

tures: 16 benign melanocytic proliferations (naevus or lentigo)

and nine melanocytic activations (frictional or ethnic origin).

No subungual melanoma was suspected. Clinical observation

was recommended in 72% of cases. Three patients underwent

surgical removal of the lesion. Pathology identified a matrix nae-

vus, a lentigo and one patient with melanocytic activation.

Congenital malalignment of the great toenail (n = 25) mainly

affected children in the [0 to <2 years old] and [2 to <6 years

old] age groups (88% in total), with an mean age of 3 years old.

The malalignment was bilateral in 56% of cases. It was fre-

quently accompanied by Beau’s lines, pachyonychia and

dyschromia. Clinical follow-up was recommended for 20

patients. In 58% of cases, a favourable evolution was observed

without the need for surgical intervention. A hole nail unit rota-

tion surgery was performed in four patients, with a marked

improvement in nail appearance in three cases.

Some diagnoses were more frequently encountered depending

on the age category. Infants in the [0 to <2 years old] age cate-

gory mainly exhibited congenital hypertrophy of the lateral nail

folds (21.4%) and congenital malalignment of the great toenail

(19.6%). Fever-related Beau’s lines were predominant in chil-

dren in the [2 to <6 years old] age group (21%). Children in the

[6 to <12 years old] age group mostly had trachyonychia (22%)

and longitudinal melanonychia (11%). Between 12 and 18 years

old, trauma was the prevalent diagnosis. The three main causes

were juvenile ingrown nails (21.4%), followed by acute trauma

or its consequences (14.3%) and chronic trauma related to podi-

atric disorders (14.3%). Longitudinal melanonychia was also

more common in this age group (11.9%). Following the nail

consultation, clinical observation was recommended for 119

patients. Conservative measures were suggested for 108 patients.

This included square nail cutting, nail lacquer application, tap-

ing and massage of the nail folds. Fourteen patients were referred

to an orthopaedist or podiatrist. One hundred and thirty-four

patients received treatment. This involved topical (76.5%),

Table 1 Demographic data

Mean age 6.2 years (1 months–17 years)

Gender

Male 161 (53.5%)

Female 140 (46.5%)

Age category

0 to <2 years 61 (20.3%)

2 to <6 years 112 (37.2%)

6 to <12 years 86 (28.6%)

12 to <18 years 42 (13.9%)
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systemic (15%) and surgical (8.5%) therapy. Follow-up was pos-

sible for 243 patients in consultation or by phone: complete

healing was reported in 50.6% of cases, improvement in 19.7%

and no change in 27.2% of cases. Worsening was observed in

2.5% of cases.

Discussion
To date, very few studies have been conducted to determine the

prevalence of nail disorders in children.3–5 This prevalence has

been estimated at 11.1% and 6.8% in two studies, one in chil-

dren aged zero to 17 years old in a paediatric dermatology

department,3 the other in infants in dermatology and paediatric

departments.4 Neither of these studies focused on children in a

specialized onychology referral centre. Another study, from Le

Bidre et al.,6 was designed to determine the most common rea-

sons to see an nail specialist in patients aged 8–92, but it offered
little information on the paediatric population. As for the study

of Chinazzo et al.,7 it only concerned physiological nail features

in healthy newborns. Our study analysed a large cohort of chil-

dren with a wide age range and diagnoses. This is the first study

that examines the breadth of nail conditions at a dedicated pae-

diatric onychology centre. Nail disorders affected children of all

ages, with no clear predominance of sex. The [12 to <18 years

old] age group was the least represented (13.9%), probably

because adolescents are less likely to visit a tertiary paediatric

centre. In addition, parental anxiety is often the main reason for

consultation2 and tends to be greater when children are younger.

Nail abnormalities were restricted to toenails in 57.6% of cases,

294 led to 1 diagnosis 
294 diagnoses

301 patients

330 clinical presentations

7 led to 2 diagnoses
14 diagnoses

29 unspecific 
0 diagnosis

34 confirmed by 
additional examination

308 diagnoses

172 of clinical 
certainty

102 
likely/probable

Figure 1 Number of diagnoses and their degree of certainty.

Figure 2 Main nail alterations. (a) Beau’s lines. (b) Pachyonychia. (c) Subungual hyperkeratosis.
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in accordance with the study performed by Iglesias et al.,3 where

54% of nail alterations were located on toenails. In our study,

great toenails were the most commonly affected, probably

because many nail diseases preferentially affect the hallux: con-

genital hypertrophy of the nail folds,8 congenital malalignment

of the great toenail,9 onychomycosis but also the podiatric nail

conditions.10 Beau’s lines, pachyonychia, subungual hyperker-

atosis and onycholysis were the most frequently observed clinical

signs. Those abnormalities are not specific and confirm that the

nail has a limited reservoir of clinical expressions. Fever-related

Beau’s lines or onychomadesis (9.7%), trachyonychia (8.4%),

longitudinal melanonychia (8.1%) and congenital malalignment

of the great toenail (8.1%) were the four most frequent diag-

noses. These results are partly consistent with S. Goettmann’s

data (oral communication at the European Nail Society Meeting,

EADV congress, London 2005). In a cohort of 520 children seen

in her nail clinic in Paris, longitudinal melanonychia, juvenile

ingrown nails and congenital malalignment were the most com-

monly observed diagnoses. On the other hand, fever-related

onychomadesis was unusual. This discrepancy could be

explained by a different recruitment of patients. Our series

shows that the main pathologies differ in each age group, as sug-

gested by Goettmann.11 Fever-related Beau’s lines or ony-

chomadesis were the most frequent reason for consultation

because this condition is worrying for both parents and inexpe-

rienced practitioners. It is linked to a temporary cessation in

matrix growth because of a systemic shock like a thermal peak.

In children, it is often associated with hand, foot and mouth dis-

ease.12 In our series, this condition was observed especially in

the [2 to <6 years old] age group. This could be explained by the

nail matrix being more sensitive in young children. Trachyony-

chia, which is a diagnosis made clinically, was mainly observed

in the [6 to <12 years old] age group. Biopsies for diagnostic

purposes are not recommended because whatever the diagnosis,

trachyonychia does not lead to nail destruction.13 Annual fol-

low-up is usually suggested to reassure parents and their child.

Our study found improvement or cure in 75% of cases, confirm-

ing the good prognosis previously published, regardless of treat-

ment.13–16 Park et al.17 reported significant nail improvement in

98.6% of cases with calcipotriol/betamethasone ointment

applied once daily for 6 months. By contrast, we did not find

that topical treatment was effective. This could have been related

to poor adherence to therapy. Longitudinal melanonychia was

associated with lentigo-naevus or melanocytic activation. We

did not observe any cases of subungual melanoma, consistent

with the extreme rarity of this disease in children. Only about 10

cases of nail melanomas in children, presenting as longitudinal

or total melanonychia, have been described in the literature,

without any deaths reported to date.18,19 In our series, three

patients underwent excision of the pigmented lesion. In all cases,

these were stable single-digit longitudinal melanonychia with a

suspected diagnosis of lentigo-naevus. The expected surgical

outcome was good. By excising the lesion, there was no longer a

need for long-term follow-up which is often a source of anxiety

for parents.20 Congenital malalignment of the great toenail

spontaneously improved in 58% of our cases, similar to the 50%

quoted in the literature.21 Clinical observation and podiatric care

are therefore the treatment of choice. For severe forms, or those

that do not resolve spontaneously, surgical realignment may be

considered to avoid unsightly and persistent nail dystrophy.21–23

Four patients underwent a hole nail unit rotation surgery, with

Table 2 Categories of diagnoses (the 10 most frequent diagnoses
appear in bold)

Categories Diagnoses n

Traumatisms
N = 77
25%

Podiatric-related chronic trauma 23

Acute trauma and sequelae 19

Juvenile ingrown nail 15

Traumatism of unknown origin 7

Onychotillomania 7

Onychophagia 6

Congenital and/or
hereditary disorders
N = 53
17.2%

Congenital malalignment
of the great toenail

25

Congenital hypertrophy
of the lateral nail folds

18

Other genetic syndrome 5

Congenital pachyonychia 2

Ectodermal dysplasia 1

Periungual congenital naevus 1

Supernumerary nail 1

Infections
N = 47
15.3%

Onychomycosis 19

Acute paronychia 17

Periungual wart 6

Chronic paronychia 5

Inflammatory disorders
N = 40
13%

Trachyonychia 26

Nail psoriasis 8

Nail lichen planus 3

Psoriasiform acral dermatitis 1

Juvenile plantar dermatosis 1

Lichen striatus 1

Tumours
N = 31
10%

Longitudinal melanonychia 25

Subungual exostosis 4

Inclusion body fibromatosis 1

Onychopapilloma 1

Systemic disorders
N = 30
9.7%

Fever-related Beau’s lines
or onychomadesis

30

Physiological alterations
N = 15
4.9%

Physiological koilonychia 12

Postdelivery Beau’s Lines
or onychomadesis

2

Herringbone nails 1

Others diagnoses
N = 15
4.9%

Idiopathic pincer nail 8

Nail fragility 6

Calcinosis 1

Total 308
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an improvement of the nail dystrophy in three cases. Some dis-

orders were rarely observed. Physiological alterations were

hardly encountered and never constituted the main reason for

consultation. These benign lesions are often subtle and not both-

ersome so do not prompt consultation. Some conditions were

not observed at all including the ‘nail–patella syndrome’ and

congenital dyskeratosis, though these rare diseases are regularly

cited in the literature. Similarly, postchemotherapy iatrogenic

nail alterations were not seen as these are well known and man-

aged by paediatric oncologists. Finally, the nail consultation is

not an emergency consultation, which implies that some disor-

ders were only seen at the end of their course, such as acute

paronychia or trauma. Treatments were predominantly conser-

vative, and the evolution of the lesions was usually favourable.

This confirms the benign nature of the common nail disorders

in children. No malignant pathology was observed. Our study

has limitations. This is a 10-year retrospective study, which pos-

sibly implicates data collection and recall bias. Onychology is a

discipline where diagnoses are primarily clinical and examiner-

dependent, especially in children where nail biopsies are rarely

performed. As a result, an accurate diagnosis could be made in

67% of cases. There is also recruitment bias since our study was

conducted in a referral centre specifically for paediatric onychol-

ogy. Our results cannot be generalized to the greater paediatric

population. In conclusion, our study is the first to report the

prevalence of nail disorders at a referral centre for paediatric

onychology. The most frequent nail disorders are benign, vary

according to the age category and are managed conservatively in

most cases. Prognosis is favourable in 70.3% of cases.

Acknowledgement
The authors wish to thank Doctor Kendall Billick for reviewing

the English.

References
1 Richert B, Andr�e J. Nail disorders in children: diagnosis and manage-

ment. Am J Clin Dermatol 2011; 12: 101–112.
2 de Berker D. Childhood nail diseases. Dermatol Clin 2006; 24: 355–363.
3 Iglesias A, Tamayo L, Sosa-de-Mart�ınez C, Dur�an-McKinster C, Orozco-

Covarrubias L, Ruiz-Maldonado R. Prevalence and nature of nail alter-

ations in pediatric patients. Pediatr Dermatol 2001; 18: 107–109.
4 Sarifakioglu E, Yilmaz AE, Gorpelioglu C. Nail alterations in 250 infant

patients: a clinical study. J Eur Acad Dermatol Venereol 2008; 22: 741–
744.

5 Sobjanek M, Michajłowski I, Konczalska M, Włodarkiewicz A, Roszkie-

wicz J. Childhood nail alterations in Polish population. Acta Dermatoven-

erol Croat 2012; 20: 95–97.
6 Le Bidre E, Pasquier Y, Est�eve E. Motifs de consultation th�ematis�ee de

maladie ungu�eale: �etude prospective. Presse Med 2013; 42: e16–e20.
7 Chinazzo M, Lorette G, Baran R, Finon A, Saliba �E, Maruani A. Nail fea-

tures in healthy term newborns: a single-centre observational study of 52

cases. J Eur Acad Dermatol Venereol 2017; 31: 371–375.
8 Piraccini BM, Parente GL, Varotti E, Tosti A. Congenital hypertrophy of

the lateral nail folds of the hallux: clinical features and follow-up of seven

cases. Pediatr Dermatol 2001; 17: 348–351.
9 Baran R, Bureau H, Sayag J. Congenital malalignment of the big toe nail.

Clin Exp Dermatol 1979; 4: 359–360.
10 Richert B. Trauma from footwear and pedal deformities. In: Baran R, de

Berker D, Holzberg M, Piraccini BM, Richert B, Thomas L, eds. Diseases

of the Nail and Their Management. Wiley Blackwell, Oxford, 2019: 662–
673.

11 Goettmann S. Pathologie ungu�eale de l’enfant. Rev Prat 2000; 50: 2256–
2261.

12 Hardin J, Haber RM. Onychomadesis: literature review. Br J Dermatol

2015; 172: 592–596.
13 Jacobsen AA, Tosti A. Trachyonychia and twenty-nail dystrophy: a com-

prehensive review and discussion of diagnostic accuracy. Skin Appendage

Disord 2016; 2: 7–13.
14 Sakata S, Howard A, Tosti A, Sinclair R. Follow up of 12 patients with tra-

chyonychia. Australas J Dermatol 2006; 47: 166–168.
15 Kumar MG, Ciliberto H, Bayliss SJ. Long-term follow-up of pediatric tra-

chyonychia. Pediatr Dermatol 2015; 32: 198–200.
16 Tosti A, Piraccini BM, Cambiaghi S, Jorizzo M. Nail lichen planus in chil-

dren: clinical features, response to treatment, and long-term follow-up.

Arch Dermatol 2001; 137: 1027–1032.

Figure 3 Main diagnoses. (a) Fever-related onychomadesis (Beau’s lines). (b) Trachyonychia. (c) Congenital malalignment of the great
toenail.

© 2019 European Academy of Dermatology and VenereologyJEADV 2019, 33, 1800–1805

1804 Tasia et al.



17 Park JM, Cho HH, Kim WJ et al. Efficacy and safety of calcipotriol/be-

tamethasone dipropionate ointment for the treatment of trachyonychia:

an open-label study. Ann Dermatol 2015; 27: 371–375.
18 Iorizzo M, Tosti A, Di Chiacchio N et al. Nail melanoma in children: dif-

ferential diagnosis and management. Dermatol Surg 2008; 34: 974–978.
19 Tosti A, Piraccini BM, Cagalli A, Haneke E. In situ melanoma of the nail

unit in children: report of two cases in fair-skinned Caucasian children.

Pediatr Dermatol 2012; 29: 79–83.
20 Andr�e J, Goettman-Bonvallot S. Longitudinal melanonychia. J Am Acad

Dermatol 2003; 49: 776.

21 Baran R, Haneke E. Etiology and treatment of nail malalignment. Derma-

tol Surg 1998; 24: 719–721.

22 Richert B, Choffray A, Brassinne MDL. Cosmetic surgery for congenital

nail deformities. J Cosmet Dermatol 2008; 7: 304–308.
23 Catalfo P, Musumeci ML, Lacarrubba F, Dinotta F, Micali G. Congenital

malalignment of the great toenails: a review. Skin Appendage Disord 2018;

4: 230–235.

Supporting information
Additional Supporting Information may be found in the online

version of this article:

Table S1. Main features of the ten most frequent diagnoses.
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