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Abstract
Changes in nail color can provide important clues of underlying systemic and skin disease. In particular, white discolora-
tion (leukonychia) has a high prevalence with a wide array of potential relevant causes, from simple manicure habits to 
life-threatening liver or kidney failure. Therefore, a reliable assessment of the patient with leukonychia is essential. In the 
past, two classifications for leukonychia have been presented. The morphological classifies the nail according to the distri-
bution of the white lines: total, partial, transversal, and longitudinal leukonychia. Mees’ and Muehrcke’s lines are examples 
of transversal leukonychia, while Terry’s and Lindsay’s nails are examples of total and partial leukonychia. The anatomical 
classifies according to the structure responsible for the white color: the nail plate in true leukonychia, the nail bed in apparent 
leukonychia, and the surface only in pseudoleukonychia. In this review, both morphological and anatomical features have 
been combined in an algorithm that enables clinicians to approach leukonychia efficiently and effectively.

Key Points 

Leukonychia, or white nails, is usually not an alarming 
sign, but it can sometimes unmask severe systemic disor-
ders or congenital conditions.

It is difficult, but essential, to identify the underlying 
cause of leukonychia in individual patients. Morphologi-
cal and anatomical classifications have been introduced 
in the past. In this review, a comprehensive algorithm is 
introduced to facilitate the identification of the underly-
ing cause of the white nails.

1  Introduction

Leukonychia, or white nails, is usually not an alarming sign, 
but it can sometimes unmask severe systemic disorders or 
congenital conditions. The white color can be due to nail 
plate or nail bed abnormalities. Differentiating between 
these two is essential in the classification and interpretation 
of leukonychia. The aim of this article is to guide clinical 
practice by reviewing data concerning several types of leu-
konychia, with particular reference to all clinical and dermo-
scopic features, associated medical conditions, pathogenesis, 
and necessary work-up.

2 � Classification

In 1896, Unna classified leukonychia into three morpho-
logic presentations: total, striate (transversal and longitu-
dinal), and punctate. A fourth presentation was added few 
years later, which Weber called leukonychia partialis for 
nails that were incompletely white [1]. Besides the mor-
phological classification, leukonychia can be divided into 
three anatomical types [2]: true leukonychia due to intrinsic 
matrix and plate abnormalities, apparent leukonychia, which 
occurs when the pathology involves subungual tissues, and 
pseudo-leukonychia describing whiteness of the superficial 
(dorsal or ventral) nail plate. While the morphological types 
are obvious, the anatomical types need simple tests to be 
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differentiated: in true leukonychia, being the abnormality 
within the plate, there is no fading of the color with its pres-
sure and the same is for pseudoleukonychia, which is due to 
external factors responsible for superficial nail plate scal-
ing. Apparent leukonychia instead, being an abnormality of 
the nail bed, fades with pressure because pressure results 
in a temporary reduction of nail bed edema and then better 
visibility of nail bed vessels. The last test is the moving of 
the white color with nail plate growth: it moves distally with 
the plate growth in true and pseudoleukonychia, but it stays 
there in apparent leukonychia.

All forms can be temporary or permanent, monodactylous 
or polydactylous. Obviously, monodactylous leukonychia 
most likely is caused by local factors involving that digit, 
while polydactylous indicates a systemic factor.

3 � Pathophysiology

Newton’s theorem states that a surface appears white when 
it reflects all the radiation of visible light. The nail plate 
surface in true leukonychia looks white because it reflects 
visible light in a diffuse way preventing the visualization of 
the underlying vascularized nail bed. This is due to an abnor-
mal distal matrix keratinization [3], resulting in persistent 
and odd-appearing parakeratosis with disorganized large and 
globular onychocytes with perinuclear vacuolization [4] and 
keratohyaline granules in intermediate and ventral nail plates 
[5, 6]. Under the electron microscope, the keratin fibers are 
also dissociated, fragmented, and irregularly aligned [7, 8]. 
Parakeratosis can be induced by numerous factors damaging 
the distal nail matrix. Once the trigger stops or is removed 
(when feasible), the white color starts to grow out. The white 
color in apparent leukonychia is instead the result of blood 
vessel compression of the nail bed. Histologically, the white 
area is considered to be caused by chronic anemia second-
ary to increased wall thickness of capillaries, by modifica-
tion of subungual keratin, or by overgrowth of connective 
tissue between the nail and the bone with the reduction of 
blood in the subpapillary plexus. Localized or general edema 
of the nail bed is one of the possible factors that induces 
compression and constriction of subungual vasculature and 
affects the organization of the collagen fibers of the nail bed. 
The role of edema is also suggested by a higher prevalence 
of apparent leukonychia in the involved limb in unilateral 
lymphoedema [9]. Once the causative factor is eliminated, 
resolution starts distally and moves proximally, the opposite 
from what happens in true leukonychia. This is explained by 
the assumption that the capillary filling of the nail bed runs 
from distal to proximal. The capillary blood pressure may be 
slightly higher distally (close to the afferent arterioles) than 
proximally (close to the efferent venules). In the case of a 
reduction in the nail bed edema, distally, this resistance can 

be overcome easier because of the slightly higher capillary 
blood pressure and this results in the disappearance of the 
whitish area first.

In ‘half-and-half nails’, there is a reddish-brown distal 
band, and this was believed to be due to melanin pigmenta-
tion within the distal plate. Leyden and Wood suggested that 
the renal decompensation may account for the stimulation 
of matrix melanocytes and subsequent pigment formation 
and deposition [10]. This position within the nail plate is 
remarkable because the distal band does not grow out, but 
remains at the distal site of the nail. Bencini et al. instead 
regarded the nail color change as part of the diffuse skin 
hyperpigmentation observed in patients with chronic renal 
failure and attributed to the poorly dialyzable, high tissue 
level of β-melanin-stimulating hormone [11]. This finding 
appears strange because Leyden and Wood did not find mel-
anocytes in the nail bed near the reddish-brown band, and 
the number of melanocytes in the nail bed is now known to 
be much lower than in the nail matrix [12, 13]. The proximal 
part appears white because the nail plate may have a looser 
attachment to the nail bed in this area. In Terry’s nails, there 
is also reddish-brown distal band that is narrower compared 
with half-and-half nails. It has been suggested to be an area 
of telangiectasia, but this has never been confirmed and tel-
angiectasias are not visible at dermoscopy. Other hypotheses 
have been advanced, such as an abnormal ratio of estrogen 
to androgens or an abnormal steroid metabolism. However, 
there are embryological and anatomical reasons to suspect 
that the proximal and distal nail beds have two separate 
blood supplies: we speculate that the telangiectasias causing 
Terry’s nails may be related to the underlying mechanism 
that produces the other vascular changes noted.

In pseudoleukonychia, the transparency of the normal 
nail plate is impaired by an external factor that destroys the 
normal tight attachment of the nail plate onychocytes. The 
upper layers of the nail plate start to scale, resulting in the 
reflection of light. This form is differentiated from other 
causes of leukonychia, as the white powdery material can 
be easily scraped from the affected plate.

4 � Clinical Presentations

Different morphological aspects of leukonychia can coexist 
in the same digit and in different digits of the same patient. 
Leukonychia is always asymptomatic and can even go 
unnoticed.

4.1 � Punctate Leukonychia (Table 1)

Punctate true leukonychia is probably the most common 
clinical presentation of leukonychia, especially in children. 
Not all nail plates are necessarily affected, and every nail 
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plate may be affected in different ways. The pattern and 
number of spots may change as the nail grows. It is not 
related to reduced calcium or iron content of the nail plate, 
as popularly believed. Usually, it is due to trauma (Fig. 1), 
but it may also be due to inflammatory diseases such as alo-
pecia areata or psoriasis [14–16].

Pseudo-leukonychia also often presents as punctate leuko-
nychia. Typical causes are superficial white onychomycosis 
(Fig. 2) [30] and nail fragility due to nail cosmetics (Figs. 3, 
4). Punctate areas of leukonychia due to fungal invasion can 
eventually coalesce to involve the entire surface of the nail 
plate or may present with a single or multiple transversal 
leukonychial bands separated by a normal nail plate [32, 33]. 
Artificial nails and frequent use of polish removers damage 
the superficial layers of the nail plate causing dehydration 
of the nail keratins that clinically appear as fine and scaling 
white spots (keratin granulation) [34]. The use of cyanoacr-
ylate glue should also be excluded.

4.2 � Transverse Leukonychia (Table 2)

In 1919, Mees reported pale transverse, 1–2 mm wide bands 
of true leukonychia appearing in the proximal part of the 
nail plate, and running parallel to the lunula, in patients 

experiencing arsenic poisoning [35]. While multiple lines 
may be due to multiple episodes of arsenic ingestion, an 
alternate theory suggests that they do not necessarily reflect 

Table 1   Punctate leukonychia

True leukonychia
Traumatic Cryotherapy for the treatment of periungual warts, over-zealous manicure [17, 18], nail biting 

[18, 19], traumatic event of proximal nail fold [20]
Neurovascular disorder Reflex sympathetic dystrophy [21], epilepsy [22]
Skin disease Psoriasis [18], alopecia areata [14, 18, 23], lichen planus [24], mycosis fungoides [25], vitiligo [26]
Deficiency Zinc [27]
Others Renal transplant recipient [28]
Apparent leukonychia Not existent
Pseudoleukonychia
Exogeneous compound 2-Ethyl-cyanoacrylate glue [29], granulation
Skin disease White superficial onychomycosis [30, 31], proximal subungual onychomycosis
Traumatic

Fig. 1   Trauma-induced punctate true leukonychia

Fig. 2   Pseudoleukonychia caused by superficial white onychomycosis

Fig. 3   Pseudoleukonychia and nail fragility induced by nail cosmetics
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the number of episodes of ingestion. The serial form of 
deposition may be band-like precipitations of arsenic due to 
alternate diffusion and nucleation of relatively concentrated 
arsenic within the nail matrices (Liesegang’s phenomenon) 
[36]. The lines can present as a retrospective indicator of 
a pathologic state because their onset is correlated with a 
systemic insult: fingernails grow about 1 mm every 6–10 
days and the bands take some weeks to manifest. In acute 
arsenic poisoning, it has been claimed that the lines usually 
appear considerably later, after 40–60 days [37]. This dis-
crepancy has been explained by the assumption that arsenic 
leukonychia is caused by the precipitation of arsenic and not 
by damage to the nail matrix [36].

Often described with its eponym Mees’ lines, the bands 
may have other causes. To be more appropriate with the 
definition, the white lines should be defined in these cases 
as trauma-induced transverse true leukonychia. When 
only the fingernails are affected, manicure mistakes are 
the possible culprits (Fig. 5) [38]. When the toenails are 
affected, bands may result from pressure on the free edge 
of the nail plate not trimmed short (Fig. 6) [4]. Among 
traumatic etiologies, cryotherapy of warts on the proximal 
nail fold should also be mentioned but also direct occu-
pational contact with aggressive substances such as con-
centrated chemicals [54]. A single transversal band may 

Fig. 4   Punctate pseudoleukonychia caused by nail cosmetics (granu-
lation)

Table 2   Transverse leukonychia

True leukonychia
Traumatic Repeated trauma to the matrix by pressure on the free edge of the nail plate when the nail is not cut short [4, 38, 39], 

picking away chipped nail polish [40]
Hematologic disorder Acute myeloid leukemia [41], Hodgkin’s disease, sickle cell anemia
Neurovascular disorder Spinal cord injury [42], epilepsy [22]
Skin disease Psoriasis [18], acrodermatitis continua of Hallopeau [18], infection of proximal nail fold, erythema multiforme [43], 

pellagra [44]
Toxic Arsenic (Mees’ lines) [35, 45–50], strontium-contaminated water [51], thallium [52, 53]

Direct contact with the nail unit: herbicides: paraquat [54, 55], diquat [54, 56], dinitro-orthocresol [57]
Drugs Ciclosporine [58], cytostatics (many) [59, 60], synthetic opioid MT-45 [61], retinoids (acitretin, etretinate, isotretinoin) 

[62–64], sulfonamide [65], pilocarpine [65]
Hormonal Menstrual cycle [66]
Infectious Bacterial: pleural empyema [67, 68], acute pulmonary tuberculosis in human immunodeficiency virus [68]

Viral: COVID-19 [69, 70], Kawasaki disease [71], herpes zoster [72]
Parasitic [73]

Systemic disease Systemic lupus erythematosus [74], chronic kidney disease [75, 76], acute rejection of a renal allograft [77], congestive 
heart failure [78]

Environmental High altitude [79–81]
Apparent leukonychia (Muehrcke’s lines)
Systemic diseases Hypoalbuminemia [82, 83], kidney transplants [84], patients with chronic renal failure undergoing hemodialysis [76], 

active rheumatoid arthritis [85], heart transplantation [86, 87], left ventricular assist device [88]
Drugs Retinoids: acitretin [89], transretinoic acid [90]

Cytostatics: cyclophosphamide, adriamycin, and vincristine [91], 5-fluorouracil plus leucovorin [92], cyclophospha-
mide/doxorubicin/5-fluorouracil [93], 5-fluorouracil/adriamycin/cyclophosphamide [94]

Pseudoleukonychia
Skin disease Onycholysis

Proximal subungual onychomycosis [30, 33, 95], white superficial onychomycosis [30]
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be induced by one relevant trauma or skin diseases of the 
proximal nail fold [20]. When both fingernails and toe-
nails are affected, a systemic cause should be ruled out: 
a matrix-toxic substance such as thallium [52], strontium 
[51], and arsenic, for instance, but chemotherapeutic drugs 
are the therapeutic agents most frequently involved [96]. 
No specific drug, combination of drugs, or drug class is 
responsible [97] but cyclophosphamide, doxorubicin, and 
vincristine are those most frequently involved [98]. Addi-
tionally, nutritional deficiencies or systemic diseases such 
as systemic lupus erythematosus may provoke transverse 
true leukonychia (Fig. 7) [74, 99], hematologic disorders, 
neurovascular disorders, empyema, heart failure, severe 
hypocalcemia, and systemic infections, including COVID-
19 [69, 70]. Occasionally transverse bands are reported to 
be the result of climbing at high altitude (Everest nails) 
[79] due to severe hypoxia and catabolic stress and to the 

combined use of drugs for the prevention and therapy of 
acute mountain sickness such as acetazolamide and nap-
roxen [100].

As stated, when the bands fade with pressure we are deal-
ing with an apparent form of leukonychia (Fig. 8). Initially 
described in 1956 by their namesake Dr. Robert Muehrcke 
in patients with severe and long-standing hypoalbuminemia 
(< 2.2 g/100 mL) [82], currently they are considered indica-
tive of a range of systemic pathologies without hypoalbu-
minemia, including kidney disease, rheumatoid arthritis, 
heart transplant [86, 87], and after placement of a left ven-
tricular assist device [88]. Systemic retinoids and various 
cytostatic regimens have also been observed to cause them. 

Fig. 5   Transversal true leukonychia caused by traumatic manicure.

Fig. 6   Trauma-induced transversal true leukonychia caused by matrix 
damage due to axial pressure on too long toenails

Fig. 7   Systemic lupus erythematosus-induced transversal true leuko-
nychia

Fig. 8   Transversal apparent leukonychia, Muehrcke’s lines
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Muehrcke lines are paired, narrow, arcuate pale bands paral-
lel to the lunula that affect all 20 nails and are most promi-
nent on the second, third, and fourth fingernails. They are 
not permanent and resolve with normalization of the nail 
bed, for example, with normalization of albumin levels [83].

4.3 � Longitudinal Leukonychia

Longitudinal true leukonychia is caused by alterations of a 
section of the matrix, resulting in focal parakeratosis and 
disorganization of keratin filaments, which, if present for a 
long time, results in a longitudinal white band. It is a typical 
sign of Darier’s disease where it is associated with longitu-
dinal erythronychia (candy cane nails) (Fig. 9) [101]. The 
white lines correspond to epithelial hyperplasia of the matrix 
and the red lines represent thin nails due to matrix disease. 
Longitudinal true leukonychia without red lines can also be, 
even if less frequent, a sign of other genodermatoses, includ-
ing Hailey-Hailey disease [102], and tuberous sclerosis 
complex [103]. Other nail disorders presenting with linear 
true leukonychia include onychomatricoma (Fig. 10) [104], 
onychocytic matricoma [105], and nail matrix lichen planus. 
A longitudinal band in the great toenail has been associated 
with chronic trauma in hallux valgus deformity [106].

Longitudinal apparent leukonychia is also mostly present 
in one isolated digit. It is often seen in disorders that pre-
sent with linear erythronychia, in which erythronychia is 
the result of increased vascularization and leukonychia, the 
result of decreased vascularization (some nail tumors for 
example, including longitudinal subungual acanthoma and 
squamous cell carcinoma) [107]. Apparent leukonychia is 
also a presenting sign of onychopapilloma, a benign nail bed 
tumor where leukonychia is due to metaplasia of the nail bed 

epithelium with a mount of horny cells causing altered light 
refraction and fibrosis of the nail bed stroma [108–111].

Longitudinal pseudo-leukonychia can be instead caused 
by onychomycosis. The infection may be recognizable 
as irregular dense longitudinal white or yellowish bands 
(spikes) [112].

4.4 � Partial and Total Leukonychia (Table 3)

Congenital partial or total true leukonychia can be idiopathic 
or inherited. The nails are typically milky/chalky/porcelain 
white (Fig. 11). In publications reporting on idiopathic con-
genital true leukonychia, all patients were male, with only 
one single exception [113]. This sex preference is hard to 
explain. It could indicate that idiopathic true leukonychia 
rather is an inherited leukonychia with a recessive X-linked 
pattern of inheritance. It could also be due to Y-chromo-
somal inheritance with a variable penetrance.

Hereditary leukonychia may exist as an isolated feature, 
or in association with other cutaneous or systemic patholo-
gies [204]. An autosomal dominant pattern of inheritance is 
most frequent, but an autosomal recessive pattern has also 
been reported. A pathogenic mutation in the gene coding for 
phospholipase C delta-1 (PLCd1) on chromosome 3p22.2, 
which regulates nail formation downstream of FOXn1 [205], 
has been identified as relevant in both hereditary autosomal 

Fig. 9   In Darier disease, longitudinal true leukonychia is associated 
with erythronychia (candy cane nails)

Fig. 10   Longitudinal true leukonychia in onychomatricoma
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dominant and recessive leukonychia [114, 115, 206] and 
probably also in leukonychia with sebaceous cysts [150]. 
Occurring within the context of other pathologies, it has 
been postulated that congenital familial leukonychia is a 
symptom of a more complex ectodermal dysplasia involving 
inconstantly other keratinizing structures and most probably 
is related to deficiency of a gene regulating the structure of 
hard keratin [131]. The 12q13 chromosome that encodes 
the basic and hard keratins is responsible for hereditary 
leukonychia [116]. In certain cases of the Carvajal/Naxos 
syndrome, a dominant desmoplakin mutation is associated 
with leukonychia and oligodontia [129]. The GJB2 gene 
located on chromosome 13 encodes for connexin 26, which 
is responsible about half of cases of inherited sensorineural 

Table 3   Partial and total leukonychia

True leukonychia
Hereditary Isolated hereditary leukonychia [114–120]

Hereditary syndromes: acrokeratosis verruciformis of Hopf [121], Alagille syndrome [122], Bart–Pumphrey syndrome 
[123–128], Carvajal/Naxos syndrome [129], congenital fibrosis of the extraocular muscles type 1 [130], FLOTCH 
syndrome [131–136], hereditary leukonychia totalis, acanthosis-nigricans-like lesions, and hair dysplasia [137], 
keratoderma-hypotrichosis-leukonychia totalis syndrome [138], keratosis follicularis spinulosa decalvans [139], leu-
konychia totalis-keratosis pilaris hyperhidrosis [140], linear atrophoderma of Moulin [141], Lowry–Wood syndrome 
[142], non-mutilating palmoplantar and periorificial keratoderma resembling Olmsted syndrome [143], palmoplantar 
keratoderma with deafness [144, 145], PLACK syndrome [146–148], POEMS syndrome [149], sebaceous cysts and 
renal calculi [150]

Neurovascular disorder Reflex sympathetic dystrophy [21, 151], conduction block in the ulnar nerve in multifocal motor neuropathy [152], 
peripheral neuropathy

Systemic diseases Anemia [18], ischemic cardiomyopathy [153], kidney recipients taking immunosuppressives [28, 84], hepatitis C 
[154], Wilson’s disease [155]

Selenium deficiency: in Crohn’s disease [156], in Hirschsprung disease [157]
Occupation Wet work [158], automobile industry workers [159]
Trauma [18]
Deficiency Selenium [157, 156]
Drugs Hydroxyurea [160], trazodone [161]
Idiopathic Congenital or acquired: in boys or men [2, 6, 86, 162–172], congenital or acquired female case [113], with koilonychia 

[173, 174]
Apparent leukonychia
Neurovascular disorders Lepra [175]
Skin disease Lymphoedema [9], Sézary syndrome [176]
Systemic disease Anemia [177]
Physical Total skin electron beam irradiation therapy [178]
Drugs Vorinostat [179]
Terry’s nails Hepatic cirrhosis (up to 80%) [180–182], acute viral hepatitis [182], autoimmune hepatitis [183], diabetes mellitus 

[181], erythromelalgia [184], heart failure [181, 185], hematologic disease [186], human immunodeficiency virus 
[187], hyperthyroid, idiopathic in the elderly [181, 188], Kawasaki disease [189], lepra [175, 190], malnutrition, 
metastatic carcinoma [181], POEMS syndrome [191], pulmonary tuberculosis, Reiter’s syndrome [192], renal failure 
[185, 193], tuberculoid leprosy [190], vitiligo [194]

Deficiency Selenium [157, 195]
Half-and-half nails Renal failure with or without hemodialysis [76], Behçet disease [196], cirrhosis

(idiopathic) [197], Crohn’s disease [198], human immunodeficiency virus [187], hyperthyroid disease, isoniazid [199], 
Kawasaki disease, pellagra [44, 199–201]

Pseudoleukonychia
Skin disease Granulation [202], superficial white onychomycosis [203]

Fig. 11   Idiopathic true leukonychia with porcelain white nails
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deafness. GJB2 mutations often present with varying cutane-
ous manifestations, including in Bart–Pumphrey syndrome 
(MIM: 149200), hystrix-like ichthyosis with deafness (MIM: 
602540), keratitis-ichthyosis-deafness syndrome (MIM: 
148210), palmoplantar keratoderma with deafness (MIM: 
148350), and Vohwinkel syndrome (MIM: 124500), with 
significant overlap of clinical features [117]. Because leu-
konychia may be part of some of these syndromes [123, 
144, 145], a correct function of connexin 26 appears to be 
relevant for translucency of the nail plate. It seems reason-
able to assume that mutations in genes both responsible for 
keratins and for proteins important for intercellular connec-
tions between epithelial cells are important in several heredi-
tary leukonychia: Connexin 26 is in gap junctions and plays 
a role in the exchange of ions and small molecules between 
adjacent cells by forming intercellular channels, and des-
moplakin is a critical component of the desmosome, which 
is also essential in epidermal cell-to-cell contact. Recently, 
a new autosomal recessive form of the generalized peeling 
skin syndrome, termed PLACK syndrome (OMIM 616295), 
has been described. In the acronym, L stands for leukonychia 
and this is associated with the loss of function mutations in 
the CAST gene encoding calpastatin [146, 147]. Calpastatin 
is an endogenous specific inhibitor of calpain, a protease that 
plays a role in regulating epidermal end differentiation. Con-
genital leukonychia has a possibility of gradual improvement 
over the lifetime of an individual [162, 207] and sometimes 
improves with age, but sometimes not. The improvement 
seems to be related to maturation of the cells that start pro-
ducing normal keratins losing the keratohyalin granules.

The acquired form of partial and total true leukonychia is, 
however, significantly more common and can be associated 
with several comorbidities, drugs, and exogeneous-acting 
compounds. Neuropathic disorders, as reflex sympathetic 
dystrophy, and autonomic abnormalities or vascular diseases 
can also be responsible. According to Vanhooteghem et al. 
[151], this leukonychia is secondary to the combination of 
two phenomena: neurovascular deterioration and chronic 
slow and progressive trauma to the nail matrix applied by 
the persistent edema of the fingers and terminal phalanges. 
Usually, in the latter cases, periungual skin is also involved 
and the growth rate of the nail plate might be slower.

Apparent partial/total leukonychias can be seen rather 
frequently and are often medical relevant leukonychias. 
Half-and-half nails, also known as Lindsay’s nails, are 
characterized by a sharply demarcated red, pink, or brown 
discoloration of 20–60% of the distal nail-bed, leading to 
two-colored nails with a transverse border (Fig. 12). The 
proximal nail has a whitish ground glass-like appearance, 
obscuring the lunula, and all nails are involved. It has been 
defined that if the distal portion is less than 20% of the total 
nail length, we are instead facing Terry’s nails (Fig. 13) 
[208].

Half-and-half nails are detected in approximately in 
10–30% of patients with chronic renal disease (uremic 
patients and patients undergoing hemodialysis) [28, 209, 
210]: the discovery should therefore prompt the clinician to 
evaluate the patient for kidney disease. They also have been 
reported occasionally in several other circumstances, includ-
ing Kawasaki’s disease, Behcet’s disease, hepatic cirrhosis, 
Crohn’s disease, in pellagra, human immunodeficiency 
virus, after isoniazid therapy but also in healthy persons. In 
kidney patients, complete disappearance is sometimes noted 
within 2–3 weeks after successful transplantation [210] 
while others report even a higher prevalence in renal trans-
plant patients than in patients undergoing hemodialysis [28].

In 1954, Terry described a nail abnormality characterized 
by a bilaterally symmetrical white nail bed of the fingernails 
with a distal band, 1–2 mm in length, that had a normal 
pink or erythematous color [180]. All nails are uniformly 
involved and often the lunula is not visible. Although the 
hallmark distal band is typically well defined and contiguous 
with the end of the nail bed, it may possess an uneven border. 
It has been supposed that the distal erythematous crescent 
probably is a prominent onychodermal band. Histological 

Fig. 12   Half-and-half nails (Lindsay’s nails) in a patient with chronic 
kidney disease

Fig. 13   Terry’s nails are characterized by subtotal apparent leuko-
nychia with a reddish or brown distal band of less than 20%
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studies of the nail bed have shown vascular changes (telan-
giectasias) in the bands [181]. The brown tint in the band 
region observed in some patients could not be explained. 
Staining did not show abnormal melanin or iron deposition 
in the band area [181]. The true reasons for the color vari-
ations remain unclear. One possibility is that the proximal 
and distal nail bed have separate blood supplies. Terry found 
the nail changes in 82% of patients with “alcoholic, postne-
crotic, and cholangiolitic” liver cirrhosis but also noticed 
similar nail changes, currently known as “Terry’s nails” in 
other underlying medical conditions. While being promoted 
as one of the most reliable physical signs of cirrhosis [211] 
and an early sign of autoimmune hepatitis [183], Terry’s 
nails can also be an indication of chronic renal failure, con-
gestive heart failure, hematologic disease [186], and adult-
onset diabetes mellitus [181], but also occur with normal 
aging. Holzberg and Walker proposed that Terry’s nails are 
a part of aging and speculated that each of the associated 
diseases “ages” the nail earlier than normal. The presence 
of Terry’s nails has also been reported in isolated cases of 
widely metastatic carcinoma, and in a plethora of infectious 
and non-infectious diseases.

Sometimes, the circumstances in which total apparent 
leukonychia appears can easily be explained by changes 
of the nail bed. For example, by nail bed edema in lym-
phoedema, paleness of the nail bed in severe anemia, and 
cicatricial changes after total skin electron beam irradia-
tion therapy. Among the other culprits, selenium deficiency 
has been reported several times. It has been assumed that 
selenium deficiency may be responsible for apparent leuko-
nychia in vegetarians in selenium-deficient areas, patients 
undergoing long-term hemodialysis, long-term parenteral 
nutrition [157], weight loss, phenylketonuria, malabsorp-
tion disorders, and human immunodeficiency virus [195]. 
Remarkably, selenium deficiency has also been attributed to 
true leukonychia in Crohn’s disease [156] where selenium 
supplementation was able to induce complete regression.

Partial/total pseudo-leukonychia can be instead caused 
by onychomycosis, especially proximal subungual, but also 
by onycholysis. In these instances, scraping is not possible, 
and differentiation from true leukonychia can be difficult.

5 � Diagnosis

Diagnosis of leukonychia is clinical with the need for an 
additional test in a minority of cases. The diagnostic algo-
rithm, which is presented in Fig. 14, can be a useful tool in 
most patients. By combining both the anatomical and the 
morphological classification, the most likely causes can be 
identified or excluded. Dermoscopy is very useful to integrate 
the clinical examination unmasking minor alterations not vis-
ible or unclear to the naked eye. This technique has become 

increasingly popular in recent years to facilitate the clinical 
diagnosis of nail disorders, opening up a valuable second front 
with a potential to avoid invasive diagnostic methods. Dermos-
copy is also valuable in monitoring the evolution of a disease 
and response to treatment through stored images. When deal-
ing with leukonychia, besides the morphological aspect that is 
clearly distinguishable by the naked eye, dermoscopy allows 
true leukonychia to be better distinguished from apparent leu-
konychia and pseudoleukonychia [17]. The test of the whitish 
discoloration of the nail plate that disappears with pressure in 
cases of apparent leukonychia, but not in true leukonychia, can 
also be done with the lens of the dermoscope. Moreover, being 
a color abnormality, leukonychia is better appreciated with an 
interface solution (ultrasound gel) between the nail plate and 
the dermoscope lens [212, 213].

In pseudoleukonychia, due to keratin granulation, der-
moscopy should be done without interface solution: granula-
tion is constituted by scales, which are better visible using 
the dry technique.  In the presence of punctate leukonychia, 
dermoscopy is useful to distinguish between the true form 
and pseudoleukonychia and to better characterize the etiol-
ogy of the latter: in superficial nail fragility, the areas of 
leukonychia are more regular and compacted (Fig. 15) and 
less cotton-candy like as they are in superficial white onych-
omycosis (Fig. 16). In Darier’s disease, dermoscopy better 
shows the alternating parallel longitudinal red streaks with 
thinning of the corresponding nail plate and white bands. 
The bed vessels are more visible and associated with splinter 
hemorrhages. Distal splitting of the nail plate may be more 
or less marked, especially along the red bands (Fig. 17).

Additional diagnostic procedures may be useful but only 
in a minority of cases. In pseudoleukonychia, potassium 
hydroxide or a culture of superficial scrapings may be help-
ful to confirm an onychomycosis. Blood tests are essential in 
many patients with widespread true or apparent total, partial, 
and transversal leukonychia in order to rule out kidney, liver, 
and other systemic diseases. Nail clippings could be consid-
ered in the rare cases of unexplainable Mees’ lines to detect 
(arsenic) intoxication, but also when onychomatricoma is 
suspected. Biopsies are rarely indicated, mainly in longitu-
dinal true leukonychia to detect nail lichen planus or Darier 
disease. When a tumor is the clinical suspect, excision is 
indicated rather than a biopsy. Neurologic tests including 
electromyography can be ordered when a underlying neuro-
logic condition is the possible culprit.

6 � Management

Further management of the patients fully depends on the 
underlying disorder. Treatment of acquired leukonychia is 
directed at eliminating the underlying cause. In most cases 
of punctate true leukonychia, this is gentle nail care: avoid 
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Fig. 15   Dermoscopy of punctate true pseudoleukonychia of the same 
patient as in Fig. 3

Fig. 16   Dermoscopy of punctate true pseudoleukonychia in superfi-
cial white onychomycosis
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manipulating cuticles, and limit the application of fre-
quent irritant or allergenic grooming products (nail polish/
remover, artificial nail, nail glue). The frequent application 
of a moisturizer can be beneficial. Traumas are also a fre-
quent cause of transversal and punctate true leukonychia 
and should be avoided. In some cases, a gait/shoe analysis 
might be required. In pseudoleukonychia due to fungi, an 
antimycotic therapy is often indicated. The management 
of other localized skin and systemic disorders responsible 
for leukonychia is outside the scope of this publication. 
Obviously, referral to another specialist might be essential 
for patients with an underlying systemic disorder.

7 � Conclusions

A reliable assessment of the patient with leukonychia is 
essential because a wide array of potential relevant causes 
may be responsible for the abnormal color, from simple 
manicure habits to life-threatening liver or kidney failure. 
In this publication, an easy diagnostic algorithm that com-
bines both morphological and anatomical classifications 
is proposed in order to help clinicians in dealing with this 
common color abnormality.
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