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  Pref ace   

 Psoriasis is a very common skin condition that clearly infl uences the quality of life 
and mental equilibrium of affected patients. Recent research data have expanded 
greatly our knowledge on psoriasis both in terms of the underlying pathogenetic 
mechanisms and treatment options. Furthermore, recognition of the fact that the 
disease does not affect only skin, but is often accompanied with various comorbidi-
ties, has changed our point of view on this entity, while new treatment modalities 
with new therapeutic agents have contributed signifi cantly to the modern view of 
psoriasis as a systemic disease. 

 About half of the people who have psoriasis also have changes affecting their 
nails. Psoriatic nail disease is very variable in appearance and severity. The diversity 
of clinical appearance in psoriatic nail disease poses exceptional interest to the 
whole scientifi c community that is refl ected with the huge increase of publications 
on this topic during the last years. 

 So, we thought that this is the ideal timing to deal with the state-of-the-art knowl-
edge of nail psoriasis and organize a special book on this topic. In order to cover the 
full extent of the subject, we invited all those who are considered experts and opin-
ion leaders on this fi eld, to share their knowledge and transfer their valuable experi-
ences on each specifi c topic of the book. 

 All medical specialists as dermatologists, rheumatologists, and general practitio-
ners as well as nonmedical professionals as podologists and specialized nurses who 
deal with psoriatic nail disease in daily practice, will profi t from this book. The 
readers of the book will be able to recognize early signs of the disease, to differenti-
ate them from other nail disorders, to evaluate the severity with validated tools, and 
to have a comprehensive overview of all modern therapeutic options in order to treat 
their patients or refer them to the specialist, whenever needed.  

    Athens ,  Greece      Dimitris     Rigopoulos  ,   MD   
    Miami ,  FL ,  USA      Antonella     Tosti  ,   MD       
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1.1             Introduction 

 Physicians often overlook nail psoriasis, and it is diffi cult to assess its real prevalence. The 
vast majority of published studies evaluate the prevalence of nail involvement within a 
study on skin psoriasis. Moreover, several biases are often encountered. This explains 
why the documented prevalence of nail psoriasis varies between 6.4 and 81.8 %.  

        B.   Richert ,  MD, PhD      (*) •    M.   Caucanas ,  MD      
  Department of Dermatology ,  Brugmann, St. Pierre and Queen Fabiola 
Children’s University Hospitals ,   Brussels ,  Belgium   
 e-mail: bertrand.richert@chu-brugmann.be; marie.caucanas@chu-brugmann.be  

  1      Epidemiology of Nail Psoriasis 

             Bertrand     Richert       and     Marie     Caucanas     

 Key Features 
•     Determining the prevalence of nail psoriasis is utopian.  
•   There is a positive correlation with the duration and the severity of skin 

psoriasis.  
•   Males seem to be more affected.  
•   Nail psoriasis starts mainly in early adulthood.  
•   Nail psoriasis carries a high risk of developing psoriatic arthritis.    
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1.1  Introduction ....................................................................................................................... 1
1.2  History ............................................................................................................................... 2
1.3  Developments .................................................................................................................... 2
1.4  Outlook: Future Developments ......................................................................................... 5
References .................................................................................................................................. 6
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1.2     History 

 Using PubMed, Ovid MEDLINE and Ovid EMBASE, a literature search was 
conducted throughout January 2014, using the keywords nail, psoriasis and epi-
demiology. Thirty-two articles were selected as they were offering enough data. 
Among them, 16 were prospective; 11 were retrospective. Five used a questionnaire 
sent to all patients known as having psoriasis from the data of one or several hospitals 
[ 1 ] or collected from a National Psoriasis Association [ 2 – 4 ] or though a consumer 
panel [ 5 ]. The smallest sample was 44 patients [ 6 ] and the largest 11,631 patients 
[ 1 ]. Seven studies focused on children only [ 7 – 13 ].  

1.3     Developments 

 The prevalence of nail psoriasis (NP) has been evaluated through studies on skin 
psoriasis (see Table  1.1 ). Some authors evaluated the prevalence of NP in patients 
hospitalized for exacerbation of skin psoriasis [ 17 ] or during the inclusion phase of 
a clinical trial with a biologic for skin psoriasis [ 19 ]. Less than half of the studies 
are aimed at determining the exact prevalence of specifi c nail patterns in psoriatic 
patients [ 2 – 4 ,  7 ,  14 – 18 ,  22 ,  27 ,  29 ,  31 ]. Very few focus on nail changes as exclu-
sive manifestations of psoriasis in which prevalence varies from 0 to 6 % [ 8 ,  14 , 
 23 – 25 ]. These patients may not be aware of their disease and may not seek medical 
advice and, even if they do so, will never be included in a skin psoriasis survey. 
One study conducted on children showed that in more than half of these children, 
the nail changes were so subtle that they were not even aware of them [ 7 ]. Some 
patients will only develop a few NP fl are-ups over their lifetime and will exhibit 
completely normal nails the rest of the time. As all published studies performed 
only a one-time evaluation of the NP, their results do not refl ect the real prevalence 
of NP. This is why some authors deemed it necessary to evaluate the real preva-
lence of NP over time, by sending a questionnaire to patients, along with pictures 
of NP, in order to gather information about any past involvement of the nail 
apparatus [ 2 ,  3 ]. Here    there are three main biases: (1) the reliability of patients to 
diagnose their condition, (2) less than a third of the patients answered the question-
naire and (3) there may be an overestimation of the prevalence of NP, as the 
ques tionnaire was sent to members of a patients’ association, who were therefore 
probably more concerned by their disease. Similarly, almost all studies diagnose 
NP on a clinical basis only and do not even rule out onychomycosis (the main 
differential diagnosis for NP) with nail clipping, with the exception of a few 
[ 7 ,  14 ,  17 ], and a biopsy was only exceptionally carried out [ 27 ]. Nail clipping 
with histological examination looking for the presence of polynuclear neutrophils 
was never performed. In most studies, the nail involvement is mentioned as a 
percentage without specifying if the fi ngers or toenails were affected. In some 
work, the toenails were not evaluated [ 16 ], which is clever, as toenails are not often 
affected in NP, but nothing looks more like onychomycosis or frictional hyper-
keratosis than a hyperkeratotic NP.

B. Richert and M. Caucanas
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   The main clinical features of nail psoriasis are often quoted, but the severity of 
the condition using a scoring (i.e. NaPSI) is not mentioned, except in recent studies 
[ 14 ]. Only two studies report paronychia as a clinical feature of NP [ 8 ,  25 ]. The rate 
of paronychia was 30 and 2.5 %, respectively. Some recent studies may have 
 collected too much data (body mass index, liver function, lipidogram, PASI, HLA, 
blood pressure, fasting glucose level, waist circumference, etc.) impairing clear-cut 
results. Few studies investigated the prevalence of NP in children. In this age group, 
the prevalence is in a narrower window than studies including adults or adults and 
children and ranged from 17 to 38 %. The most frequent clinical presentation of NP 
was pitting, as it is in adults. Only one publication mentions the absence of a link 
with skin psoriasis severity, the duration of the psoriasis and psoriasis arthropathy. 
Boys were more commonly affected than girls [ 7 ]. 

 Twelve studies included both children and adults [ 1 ,  4 ,  6 ,  20 ,  22 ,  24 – 26 ,  28 – 30 , 
 32 ] and ten only adults [ 2 ,  3 ,  14 – 17 ,  21 ,  27 ,  31 ,  33 ]. Seven studies found a 
positive correlation with the severity of skin psoriasis [ 14 – 17 ,  27 ,  29 ,  31 ] and 
seven with skin psoriasis duration [ 2 ,  4 ,  14 – 16 ,  27 ,  31 ]. Nine found a correlation 
with psoriatic arthritis [ 3 ,  5 ,  14 – 17 ,  22 ,  27 ,  31 ], with two publications reporting 
psoriatic arthritis in more than twice as many patients in the NP group as in the 
unaffected group [ 15 ,  16 ]. Even if several studies mention that NP patients have 
an early onset of their disease, only two specify the median age of onset [ 1 ,  3 ]. 
Among the eleven studies reporting the sex ratio of the NP patients, nine found 
a male predominance, whilst one found an equal ratio [ 31 ] and one a female 
predominance [ 11 ]. Very few studies searched for a correlation between familial 
history of psoriasis and NP: one found that the proportion of patients with a family 
history of psoriasis was 10.9 % points higher in the nail group compared to 
the control group [ 16 ]. Augustin reported a difference of 11 percentage points 
higher in men with nail psoriasis compared with men without psoriasis, but the 
difference was not statistically signifi cant in women [ 15 ]. Klaassen found a 
64.5 % familial history of psoriasis in the NP patients, but this was not statistically 
signifi cant ( p  = 0.153) [ 3 ].  

1.4     Outlook: Future Developments 

 Determining the real prevalence of nail psoriasis over a lifetime seems utopian: the 
ideal study would be to send a nail expert at regular intervals to a general hospital, 
for at least one decade, in order to examine the nails of all patients consulting, not 
only in dermatology but in all departments, and whatever the purpose of consulta-
tion. This would give an idea of the prevalence of NP in the general population. 

  Summary 
 Few relevant studies of the epidemiology of NP have been published to date. The 
considerable variation in the prevalence of NP in the literature probably refl ects 
differences in description, defi nition and methodology used in previous studies. 
What is highlighted is that NP starts mostly in early adulthood, mostly affects 
males, is more likely to be associated with severe skin psoriasis and carries a high 
risk of developing psoriatic arthritis. Pitting is the most common manifestation.      
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         Psoriasis has been classifi ed as a multifactorial disease. Multifactorial diseases 
 attribute their manifestation to both genetic and environmental factors. The inheri-
tance pattern of psoriasis is not that of a standard single-gene Mendelian pattern of 
inheritance. Instead, studies have demonstrated that among monozygotic twins, 
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65–70 % concordance exists, and, among dizygotic twins, 15–20 % concordance 
exists (Farber). If psoriasis was a purely genetically inherited disease, the concor-
dance of monozygotic twins would have approached 100 %. Thus, because the con-
cordance does not show complete penetrance, this is evidence pointing towards 
other mechanisms of acquiring the disease. Environmental factors include stress, 
trauma, and infections such as streptococcal pharyngitis [ 1 – 3 ]. 

 Early elucidation of genetic mechanisms relied heavily upon establishing famil-
ial patterns of inheritance. A thorough family history was taken, a pedigree chart 
was formed, and, based on trends of phenotypic expression by individuals, the 
geneticist would determine if the inheritance was autosomal dominant, autosomal 
recessive, x-linked, mitochondrial, or another form. Now with the advancement of 
molecular biology, microsatellite markers can be utilized to determine the pattern of 
inheritance through their positioning within DNA sequences and identifi cation uti-
lizing specifi c, commercially developed primers. Microsatellites are sequences of 
DNA often 1–6 base pairs in length that are repeated within the genome at different 
locations. These repeats arise from errors in DNA replication called replication slip-
page, which results in either expansion or contraction in the number of repeats. 
Often the number of repeats is maintained constant during inheritance between 
 parent and offspring. Primers are used to test individuals within a family demon-
strating the phenotype in order to establish putative susceptibility genes and/or 
alleles in a process known as linkage-based approach. Typically this method is suc-
cessful for single-gene diseases and less successful for complex diseases such as 
psoriasis because it involves multiple loci with complex interactions. Another com-
plication is the necessity of a large number of subjects which has been diffi cult to 
obtain without an established central database consisting of all individuals pheno-
typically expressing psoriasis. 

 Although the linkage-based approach does not contribute much to the determina-
tion of pathogenesis of psoriasis, it has provided putative loci for the disease. As 
technology has improved, better methods have been developed that are capable of 
comparing two groups: (1) persons with disease and a suspected allele versus (2) 
those without disease and without the said allele. This method is known as an asso-
ciation study, where microsatellites and single nucleotide polymorphisms (SNPs) 
are used to analyze a genome within and around a putative susceptibility locus or 
candidate gene. A SNP is a mutation arising from a substitution, deletion, or inser-
tion of one nucleotide that exists in more than 1 % of the population. From the 
results, putative loci or genes can then be compared against regions that were pro-
posed via the familial linkage-based approach. The existing setback for such a study 
is again the number of available subjects with the disease, the involvement of mul-
tiple genes, and the fi nancial cost of testing subjects. 

 Consensus has not been established as to the susceptibility allele for psoriasis. 
Studies via linkage-based loci have universally confi rmed the possibility of the sus-
ceptibility allele being present within the locus PSORS1 (a 300-kb region which 
extends from the HLA-B gene and includes the HLA-C gene) and involving the 
HLA-C gene located on chromosome 6p21. New developments greatly favor 
HLA-Cw*0602 as the susceptibility allele at locus PSORS1. This allele suggests 
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that cytotoxic killer T lymphocytes (CD8+ T lymphocytes) are likely to be involved 
in autoantigen recognition in psoriasis. T cells are thought to recognize epidermal 
keratin peptides, presented in the context of the Cw6 protein. As psoriasis is a mul-
tifactorial disease which involves multiple genes with unpredictable interactions, 
this complicates understanding the genetic mechanism of inheritance. To date, there 
are at least 20 genetic loci that have been identifi ed from linkage-based studies. The 
following is a synopsis of existing literature on the genetics of psoriasis. 

 Although the susceptibility allele proposed to be located within PSORS1 has 
been supported by genome-wide linkage and association studies in unstratifi ed tri-
als, when stratifying patients it has been found that several additional loci have 
suggested involvement. Stratifying patients is a means of adjusting for confounders 
in epidemiologic studies. Studies stratifying patients according to age of disease 
onset, site of onset, presence of psoriatic arthritis, and nail involvement led to the 
strong suggestion of several other PSORS loci in the inheritance of psoriasis. 

 The PSORS2 locus found on chromosome 17q has been reported, but the loca-
tion of the risk allele within this locus has been variable from study to study. It may 
be possible that there is more than one risk allele in this region [ 4 ]. PSORS3 was 
reported on chromosome 4q34, carrying a gene for a protein that regulates the 
 production of  type 1 interferon . Other studies have shown that type 1 interferon- 
defi cient mice develop psoriasis-like skin lesions. When an association of early-
onset psoriasis was seen with this gene, it made it a likely candidate for a 
susceptibility allele [ 5 ]. PSORS9 was reported on 4q31. Several genes reside within 
this region, and many code for  immunologic proteins , such as interleukin 15. 
Antibodies against interleukin 15 have since been successfully tested as treatment 
on the psoriatic xenografts of mice [ 6 ]. PSORS4 resides on chromosome 1q21. It is 
found within the gene complex involved in  epidermal differentiation . The genes in 
this complex encode S100 proteins. S100 proteins are involved in  leukocyte chemo-
taxis  and are upregulated in the keratinocytes of certain individuals with psoriasis 
who show linkage to the 1q21 locus [ 7 ]. Yet to be confi rmed are PSORS5 on chro-
mosome 3q21 and PSOR6 on chromosome 19p13. PSORS6 contains a gene called 
JUNB [ 8 ]. The JUNB is a member of the AP-1 transcription factor family, which 
controls the  differentiation of keratinocytes . 

 The technology of high-volume SNP genotyping has allowed for the creation of 
extensive catalogs of SNP polymorphisms and LD blocks. As a result, population- 
based maps of LD haplotypes have been formed. In 2002, the International HapMap 
Project was launched. The goal of this project is to identify genetic variations 
between individuals at the population level. By defi ning subsets of highly informa-
tive SNPs (“tag” SNPs), the project aims to identify common patterns. Once more 
information on tag SNPs becomes available; researchers will then be able to use 
them in order to locate disease-associated alleles. This curtails the need to use up to 
ten million SNPs for genome-wide assays and will allow for more effi cient genotyp-
ing. This approach will likely be used to help identify the remaining susceptibility 
and disease-modifying alleles in psoriasis. 

 As mentioned previously, the genetic foundation responsible for psoriasis vari-
ability has proven diffi cult to decipher. Even less is known as to the genetics of nail 
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psoriasis. Many patients with psoriasis experience nail changes, currently estimated 
at nearly half of all psoriasis patients [ 9 ]. More specifi cally, the subset of patients 
with psoriatic arthritis have a higher association with experiencing nail changes 
[ 10 – 15 ]. These nail changes include pitting, “oil drop” spotting, and onychodystro-
phy. A genetic cause for nail changes has not been verifi ed, yet Julia et al. have 
identifi ed a variation located at IL1RN that may be responsible for the nail trait in 
cutaneous psoriasis patients [ 16 ]. IL1RN – a regulator of IL-1A proinfl ammatory 
activity – has been shown to cause nail changes in children similar to those experi-
enced by psoriasis vulgaris patients [ 17 ].    
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         While some nail changes exhibit histopathologic changes also seen in the skin, 
others are specifi c to the nail [ 1 ]. 

 Pits are the most common signs of psoriasis [ 2 ]. They originate from tiny 
psoriatic lesions deep in the nail pocket, which are probably analogous to the 
 so-called pinpoint lesions of early psoriasis, i.e., small foci of spongiosis with 
some lymphocytic exocytosis and very few neutrophils but marked disturbance of 
the normal keratinization pattern. This translates into circumscribed areas of para-
keratosis on the surface of the nail plate as long as this is covered by the ventral 
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•   Coexistence with onychomycosis is not infrequent.    
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surface of the proximal nail fold. When they grow out, they break off leaving a 
shallow depression in the nail plate (Fig.  3.1 ) [ 3 ]. However, they may remain stuck 
to the nail plate and are then clinically seen as small ivory to yellowish dots that are 
rarely seen beyond the proximal half of the nail. Histopathologically, they are like 
mounds of parakeratosis [ 1 ].

   Psoriasis lesions located in the mid-matrix give rise to parakeratosis that is 
included in the nail plate and clinically seen as a whitish area, called psoriatic 
leukonychia. Often, they also contain compressed neutrophils. These parakeratosis 
areas are often arranged in oblique columns from deep proximal to more superfi -
cial distal. The matrix epithelium beneath the intraungual parakeratosis is often 
remarkably unaltered; sometimes mild spongiosis is seen with exocytosis of lym-
phocytes and neutrophils. 

 A small acute psoriasis lesion in the matrix is seen as a red spot. Histologically, 
the matrix demonstrates mild acanthosis, spongiosis, neutrophilic exocytosis, and 
still relatively little parakeratosis. However, old lesions of the nail matrix and bed 
psoriasis tend to develop orthokeratosis and a granular layer forming a layered ortho- 
and parakeratosis [ 1 ]. 

 The salmon spot is a lesion analogous to a psoriatic plaque of the skin [ 2 ]. The epi-
thelium is often remarkably spongiotic (Fig.  3.2 ) and acanthotic with long rete ridges 
and dilated vessels in the papillary dermis reaching high up to the thinned epithelial 
plate. Minor trauma may cause rupture of the dilated capillaries with erythrocyte accu-
mulation over the papillae that rapidly become included in the subungual keratosis and 
are seen histopathologically as dense eosinophilic globules, sometimes diffi cult to 

  Fig. 3.1    Psoriatic pit with saucer-shaped parakeratosis breaking out of the nail surface as well as 
parakeratosis with Munro’s microabscesses in the subungual keratin       

 

E. Haneke



17

  Fig. 3.2    Acute psoriasis of the nail bed with marked spongiosis and lymphocytic exocytosis       

 distinguish from the eosinophilic subungual keratin. Clinically, they give rise to splin-
ter hemorrhages. In the salmon spot, there is also widespread parakeratosis containing 
neutrophils forming Munro’s microabscesses. These are mainly seen subungually as 
they start in the nail bed (Fig.  3.1 ). The subungual keratosis may be enormous with 
obliquely running columns of parakeratosis with some orthokeratosis (Fig.  3.3 ) [ 1 ].

    Psoriasis of the hyponychium and distal nail bed is similar to that of salmon or 
oil spots. However, the parakeratosis is not fi rmly attached to the underlying epithe-
lium and tends to break out creating a space under the nail that is macroscopically 
seen as onycholysis. The histopathology shows an infl ammatory infi ltrate in the 
upper dermis with perivascular lymphocytes, long dilated capillaries in the dermal 
papillae, acanthosis, thinning of the suprapapillary plates, and parakeratosis with 
various amounts of intermingled neutrophils. Again, old lesions tend to become 
more orthokeratotic with areas of granular layer [ 1 ]. 

 Severe psoriasis of the entire matrix causes nail destruction. There are only rem-
nants of the nail left, often containing neutrophilic microabscesses. The nail plate 
substance is disorderly arranged with a wavy pattern. Small and large serum inclu-
sions are abundant making the nail intransparent and brittle. 

 Psoriasis of the proximal nail fold, in particular in patients with psoriatic arthri-
tis, usually causes chronic paronychia-like features with thickening and rounding up 
of the free margin as well as spontaneous loss of the cuticle. The attachment of the 
ventral surface of the proximal nail fold with the underlying nail is lost, and the nail 
plate itself is often thin and contains parakeratotic columns [ 1 ]. Again, the common 
psoriatic features may be seen although they are usually not very pronounced. 

 

3 Pathology



18

 A characteristic feature of psoriasis is the spongiform pustule. This may occur 
in ordinary nail psoriasis, but above all in the various forms of pustular psoriasis 
[ 4 ]. The matrix and/or nail bed epithelium is thickened, and neutrophils migrate 
into it accumulating more and more toward the superfi cial epithelial layers. 
Finally they form large spongiform pustules with neutrophils lying in a meshwork 
of keratinocytes that are often very eosinophilic before they become parakeratotic 
cells; sometimes it is not clear whether this is parakeratinization or more a type of 
keratinocyte necrosis. 

 Acrodermatitis continua suppurativa is a particular form of acral pustular psoria-
sis characterized by the insidious disappearance of the involved nail. Pathologically, 
all the features of pustular nail psoriasis are exhibited in an exaggerated manner 
(Fig.  3.4 ) [ 1 ,  4 ]. There is a tremendous edema of the papillary dermis and exocytosis 
of huge masses of neutrophils that form spongiform, but sometimes also compact 
intraepithelial abscesses. The superfi cial layers of the epithelium become necrotic 
due to the proteolytic enzymes contained in the masses of neutrophils.

3.1       Differential Diagnosis 

 A number of different conditions may have to be considered. Pityriasis rubra pilaris 
often involves the nails with distal subungual hyperkeratosis. Histopathology shows 
alternating ortho- and parakeratosis, but usually no neutrophilic exocytosis. 

  Fig. 3.3    Several Munro’s microabscesses in various layers of the subungual hyperkeratosis which 
is made up of layers of ortho- and parakeratosis. PAS stain       
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In Sézary’s syndrome, there may be subungual hyperkeratosis containing pyknotic 
lymphocytes diffi cult to distinguish from intracorneal leukocytes. The most important 
differential diagnosis is onychomycosis. Depending on the type of onychomycosis 
and the severity, a marked subungual hyperkeratosis may develop often containing 
Munro’s microabscesses. A PAS stain is therefore essential in all cases of suspected 
nail psoriasis and onychomycosis. However, the amount of parakeratosis is less in 
fungal nail infections, not arranged in oblique columns, and pits are not or only very 
rarely seen. Fungal hyphae and spores are easily identifi ed with special stains 
(Table  3.1 ). It has to be stressed, however, that serum inclusions are PAS positive 
due to their content of glycoproteins and that they may be small and fusiform 
mimicking fungal elements. In contrast to them, serum is homogeneously positive, 
whereas fungal elements have their cell walls demonstrated. The problem is further 
compounded by the fact that both conditions can coexist in the same nail (Fig.  3.5 ). 
Reiter’s syndrome of the nail is almost identical to pustular psoriasis, but there are 
more extravasated erythrocytes. Simple onycholysis may mimic nail psoriasis. 
Onycholysis semilunaris is due to overzealous manicure. The normal papillomatous 
pattern of the undersurface of the nail plate is smooth because it is scratched off. 
Eczema also affects the nail. It essentially presents a spongiotic dermatitis with 
large areas of spongiosis of both the matrix and nail bed with spongiotic vesicle 

  Fig. 3.4    Acrodermatitis continua suppurativa of Hallopeau demonstrates a marked acanthosis, 
edema of the papillary dermis with dense neutrophilic infi ltrate containing some eosinophils, and 
neutrophilic exocytosis with spongiform pustule formation       
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   Table 3.1    Histopathologic differential diagnosis of psoriasis and onychomycosis   

 Psoriasis  Onychomycosis 
 Subungual 
hyperkeratosis 

 Marked subungual hyperkeratosis 
with accumulation of neutrophils 
and serum globules 

 Marked subungual hyperkeratosis 
with accumulation of neutrophils 
and serum globules 

 Nail bed and matrix 
granulosis 

 Focal hypergranulosis  Focal hypergranulosis 

    Nagelbett hyperplasia  Papillomatous nail bed hyperplasia  Papillomatous nail bed hyperplasia 
 Spongiosis and 
exocytosis 

 Spongiosis, mononuclear and 
neutrophilic exocytosis 

 Spongiosis and mononuclear 
exocytosis 

 Surface alterations  Pitlike surface depressions with 
parakeratosis or parakeratotic 
mounds 

 Rarely present 

 Demonstration of 
fungi 

 Usually not seen, but possible in 
coexistent onychomycosis 

 Hyphae and spores in the 
subungual hyperkeratosis and 
ventral nail plate 

  Fig. 3.5    Coexistence of severe psoriasis and onychomycosis. The patient    had been treated for 
widespread psoriasis with nail involvement with a biologic, all the nails except the one shown here 
cleared. Histology shows Munro’s microabscess and masses of fungal elements with relatively 
large caliber. PAS stain       
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formation, but without neutrophilic exocytosis. Toxic contact dermatitis may be 
indistinguishable [ 5 ]. Hypertrophic lichen planus may cause a mixed pattern of 
lichenoid and eczematous changes. Alopecia areata is also a spongiotic dermatitis 
that, however, only affects the matrix and rarely develops spongiotic vesicles, and 
these are smaller than in eczema. Serum globules in the nail plate may be abundant 
giving the nail a thickened and intransparent aspect.
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 Key Features 
•     Psoriasis is a multisystem chronic infl ammatory disorder with numerous 

associated comorbidities.  
•   HLA B27 is positive in 50 % of cases of spondyloarthritis, and it is signifi cant 

to note that psoriatic arthritis is affi liated with a higher risk of developing 
nail involvement than is plaque psoriasis alone.  

Contents

4.1  Introduction ....................................................................................................................  24
4.2  Epidemiology .................................................................................................................  24
4.3  History ............................................................................................................................  25
4.4  Clinical Features .............................................................................................................  25

4.4.1  Psoriatic Arthritis ...............................................................................................  25
4.4.2  Cardiometabolic Dysfunction ............................................................................  26
4.4.3  Gastrointestinal Disease .....................................................................................  28
4.4.4  Chronic Kidney Disease .....................................................................................  28
4.4.5  Lymphoma ..........................................................................................................  29
4.4.6  Psychological Disease ........................................................................................  29

4.5  Diagnostic Clues .............................................................................................................  29
References ................................................................................................................................  30

mailto:ramya.tripuraneni@gmail.com
mailto:dr.kerdel@fadcenter.com


24

4.1             Introduction 

 Nail psoriasis is a common and disabling manifestation of cutaneous plaque-type pso-
riasis that affects the patient both functionally and psychologically. The prevalence of 
nail involvement in psoriatic patients ranges from 7 to 56 %, with the lifetime inci-
dence being as high as 80–90 % [ 1 ]. Nail psoriasis is a frequent ailment among 
patients and a great source of disability. Nail manifestations can be associated with 
pain, an altered sense of touch, and a functional impairment in dexterity resulting in 
an inability to grab small objects. All these conditions culminate in a restriction of 
daily activities, psychological stress, low self-esteem, and a reduced quality of life [ 2 ]. 

 Psoriasis, being an infl ammatory skin disease, has a wide array of systemic 
effects and associated comorbidities. Some of the common encountered comorbidi-
ties associated with psoriasis are cardiometabolic dysfunction and psoriatic arthri-
tis. Diabetes, metabolic syndrome, and depression are also frequently encountered. 
Patients with moderate to severe psoriasis have a greater probability of developing 
comorbid conditions than those who have a mild form of the disease. Severe psoria-
sis has additionally been linked with a 3.5–4.4 reduction in life expectancy when 
compared to the general population. It is imperative that dermatologists be well 
versed with the associated extracutaneous manifestations of psoriasis, as well as the 
debilitating effects of nail psoriasis, so that they may be able to effectively prevent, 
counsel, and treat their patients.  

4.2     Epidemiology 

 Psoriasis occurs worldwide and has no gender predilection. In the USA, psoriasis 
affects nearly 2 % of the general population, which roughly corresponds to 7.5 million 
people. Psoriasis is less common in specifi c ethnic groups, such as Africans, 

•   TNF-alpha, which is a major infl ammatory mediator in psoriasis, has a 
predominant role in the induction of insulin resistance. Insulin resistance 
in turn causes endothelial dysfunction, which creates an atherogenic 
environment that may lead to vascular infl ammation, atherosclerosis, 
thrombosis, and ultimately a myocardial infarction or stroke.  

•   Psoriasis is linked with an increased risk of lymphoproliferative malignan-
cies with the greatest association being between psoriasis and cutaneous T 
cell lymphoma (CTCL). It is postulated that the abnormal immunogenic 
response in psoriasis leads to an elevated risk of lymphoma due the 
increased B and T cell activity.  

•   Regular monitoring and screening for comorbidities should be carried out 
which includes blood pressure monitoring, lipid panel, CBC, serum glucose 
levels, and renal function tests to screen for cardiometabolic disease, renal 
disease, as well as malignancies.    
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Japanese, Eskimos, Australians, and Norwegians [ 3 ,  4 ]. Psoriasis can present at any 
age; however, a bimodal age of onset is characteristic. The majority of cases, 
approximately 75 %, present before the age of 40 years. Patients with early disease 
onset usually have a positive family history of psoriasis, frequent association with 
HLA-Cw6, and a more severe disease.  

4.3     History 

 Historically, psoriasis was believed to be exclusively a skin disease, but over the 
years researchers have found many links to internal manifestations. In the 1980s, 
the immune system was postulated to be the primary pathogenesis of psoriasis. It is 
currently believed that this abnormal immunogenic response of psoriasis is a common 
underlying entity linking psoriasis to its numerous comorbidities.  

4.4     Clinical Features 

 Psoriasis is typically associated with the presence of infl ammatory plaques on the 
skin. As mentioned earlier, there has been increasing evidence that recognizes 
psoriasis as being a multisystemic chronic infl ammatory disorder with numerous 
associated comorbidities. Examples of extracutaneous disorders that have been 
linked to psoriasis include psoriatic arthritis, obesity, metabolic syndrome, type II 
diabetes, and cardiovascular, cerebrovascular, and peripheral vascular diseases [ 5 ]. 
Other associated comorbidities include malignancy such as lymphoma, nonalco-
holic fatty liver disease, chronic kidney disease, and infl ammatory bowel disease. 
Furthermore, these patients may suffer from psychiatric disorders such as depres-
sion and more frequently smoke and abuse alcohol. All these conditions can cause 
serious morbidity and be associated with an increased mortality [ 6 ]. 

 It is conceived that the unifying link between these diseases is a common patho-
genicity. Psoriasis and its recognized comorbidities are chronic proinfl ammatory 
disorders powered by a similar expression of immune response mechanisms. In 
psoriatic lesions, as well as the peripheral blood, there are elevated levels of T helper 
(TH) cells, mainly TH1 and TH17. Elevated levels of the TH1 cytokine, IFN-γ, and 
the TH17 cytokines, IL-17A and IL-22, which are responsible for the local and 
systemic infl ammation, also accompany these cells. Further causative factors 
include a shared genetic susceptibility, adverse response of prescribed medications, 
and environmental factors such as smoking and alcohol use. 

4.4.1     Psoriatic Arthritis 

 Psoriatic arthritis is the most common comorbidity associated with psoriasis. It is 
thought that it may be part of the natural progression of the same disease and not nec-
essarily a comorbidity. If left untreated it can lead to destruction of the joint and have 
a negative impact on the patient’s quality of life (Fig.  4.1 ). HLA B27 is positive in 
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  Fig. 4.1    Psoriatic arthritis (arthritis mutilans)       

50 % of cases of spondyloarthritis, and it is signifi cant to note that psoriatic 
 arthritis is affi liated with a higher risk of developing nail involvement than is plaque 
psoriasis alone. It is speculated that this is secondary to infl ammation of the enthesis 
around the DIP, which is thought to be a continuation of the supporting fascia of the 
nail [ 7 – 9 ]. The different types of psoriatic arthritis are outlined in Table  4.1 . Clinical 
manifestations of nail involvement are dependent on the anatomic part of the nail that 
is affected. If psoriasis involves the nail matrix, it can present as pitting, ridging, 
 leukonychia, or crumbling. If psoriasis involves the nail bed, it may present as 
 discoloration (salmon patches and oil drops/spots), splinter hemorrhages, subungual 
hyperkeratosis or onycholysis [ 10 ,  11 ]. In addition to the above sym ptoms of psoriasis 
of nails, patients may also have an associated fungal infection of the nail in addition 
to nail psoriasis. Fungal infections if left untreated can worsen the nail psoriasis.

4.4.2         Cardiometabolic Dysfunction 

 The theory of the “psoriatic march” proposes that systemic infl ammation in severe 
psoriasis can cause insulin resistance [ 12 ]. TNF-alpha, which is a major infl amma-
tory mediator in psoriasis, has a predominant role in the induction of insulin 
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resistance. Insulin resistance in turn causes endothelial dysfunction, which creates 
an atherogenic environment that may lead to vascular infl ammation, atherosclero-
sis, thrombosis, and ultimately a myocardial infarction or stroke. This is the under-
lying cause of cardiovascular, cerebrovascular, peripheral vascular disease, 
hypertension, as well as type II diabetes mellitus [ 12 ,  13 ]. It is also thought that 
psoriatic patients have a higher prevalence of cardiovascular risk factors, such as 
obesity and smoking when compared with individuals without psoriasis. 

 Metabolic syndrome is a combination of medical disorders that, when occurring 
simultaneously, increases an individual’s chance of developing diabetes and cardio-
vascular disease. Constituents of metabolic syndrome are outlined in Table  4.2 . 
Insulin resistance and abdominal obesity are underlying risk factors for metabolic 
syndrome. Additionally, elevated levels of proinfl ammatory factors such as TNF- 
alpha, IL-6, and C-reactive protein are also associated with the development of 
metabolic syndrome [ 14 ]. It has been theorized that fat cells also play a role as 
infl ammatory mediators by releasing adipocytokines, hormones, and free fatty acids 
[ 15 ]. Recent studies have concluded that psoriasis patients have a higher propensity 
to develop metabolic syndrome as well as the individual components of metabolic 
syndrome [ 16 ]. In an investigational study done to detect the prevalence of meta-
bolic syndrome in psoriatic patients, Love et al. concluded that the prevalence of 

   Table 4.1    Types of psoriatic arthritis   

 Symmetric arthritis 
  Affects the same joints on both sides of the body 
 Asymmetric arthritis 
  Affects any joint, such as the wrist, hip, knee, etc. 
  Affected joints are warm, tender, red, and enlarged 
  Enlarged “sausage digits” can occur when fi ngers and toes are involved 
 Distal interphalangeal predominant (DIP) 
  Commonly confused with osteoarthritis 
  Affects DIP of fi ngers and toes 
  Commonly associated with nail psoriasis 
 Spondylitis 
  Infl ammation of the spinal column 
  May present with stiffness involving the neck, lower back, or pelvic girdle 
 Arthritis mutilans 
  Affects less than 5 % of psoriatic arthritis patients 
  Severe, deforming, and destructive form of arthritis 
  Predominantly affects the small joints of the hands and feet 

   Table 4.2    Components of metabolic syndrome   

 Hypertriglyceridemia (>150 mg/dL) 
 Low HDL (men <40 mg/dL, women <50 mg/dL) 
 Insulin resistance (fasting glucose >100 mg/dL) 
 Abdominal obesity (waist circumference in men >40 in., women >35 in.) 
 Hypertension (blood pressure >140/90 mmHg) 
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metabolic syndrome was an estimated 40 % in psoriatics and 23 % in the control 
group (patients without psoriasis). The study consisted of 6,549 participants that 
nationally represented men and women between the ages of 20 and 59 years [ 17 ]. In 
obese patients, weight loss has been linked with a reduction in the serum concentra-
tions of infl ammatory mediators, such as TNF-alpha, IL-6, C-reactive protein, and 
fi brinogen. There is also a simultaneous increase in adiponectin, which exhibits 
anti-infl ammatory and insulin-sensitizing properties [ 18 ].

4.4.3        Gastrointestinal Disease 

 Nonalcoholic fatty liver disease (NAFLD) is a clinical spectrum that extends from 
benign fatty liver disease to steatohepatitis and may ultimately result in liver cirrhosis 
or hepatocellular carcinoma. It has been postulated that psoriasis, NAFLD, and meta-
bolic syndrome are strongly interconnected. NAFLD is thought to be a consequence 
of obesity and insulin resistance and is therefore considered to be the hepatic manifes-
tation of metabolic syndrome. There are several theories that support the relationship 
between psoriasis and NAFLD. One theory proposes that visceral adipocytes release 
free fatty acids, adipocytokines, and hormones that result in infl ammation. Another 
theory suggests that proinfl ammatory cytokines induce insulin resistance and 
patients with psoriasis with the maximum resistance develop NAFLD. 

 Infl ammatory bowel disease (IBD), which includes Crohn’s disease and ulcer-
ative colitis, is a chronic infl ammatory state. Patients with IBD develop psoriasis at 
a higher rate than the general population. It is also believed that the incidence of 
IBD in psoriasis is seven times higher than the general population [ 19 ]. Psoriasis 
and IBD share a common immunogenic pathway, which is refl ective in the effi cacy 
of medications that block TNF-alpha for the treatment of both diseases. Furthermore, 
Crohn’s disease and psoriasis share genetic susceptibility loci, which are localized 
to chromosome 6p21 locus in the MHC region. Another shared gene among the two 
diseases is the gene that encodes the IL-23 receptor and IL-12B.21. In the serum 
and skin of psoriatics and the lamina propria of Crohn’s disease, there are elevated 
levels of IL-17 and IL-23 [ 20 ]. Crohn’s disease is much more common in psoriasis 
patients than in ulcerative colitis. Even though the association between UC and 
psoriasis is not as common, it is still statistically signifi cant.  

4.4.4     Chronic Kidney Disease 

 It has been established that there is an association between patients with moderate 
to severe psoriasis and chronic kidney disease (CKD). Psoriasis is an independent 
risk factor for developing CKD and end stage renal disease. Patients with psoriasis 
and patients with CKD have abnormalities in gut fl ora. The belief is that the altera-
tion in the gut fl ora alters the intestinal lining, thereby allowing excessive toxic 
material to be absorbed. The relative risk of developing chronic kidney disease is 
highest among younger patients with severe psoriasis. This has warranted CKD 
screening in psoriasis.  
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4.4.5     Lymphoma 

 Psoriasis is linked with an increased risk of lymphoproliferative malignancies. The 
greatest association is between psoriasis and cutaneous T cell lymphoma (CTCL), 
followed by Hodgkin’s lymphoma. It is postulated that the abnormal immunogenic 
response in psoriasis leads to an elevated risk of lymphoma due the increased B and 
T cell activity. The upregulated immune response that occurs in psoriatic patients 
causes an increased number of circulating B and T lymphocytes that can even-
tually result in a lymphoproliferative malignancy. Additionally, treatment with 
immunosuppressive medications used in psoriasis may be an independent risk fac-
tor, or it may be that having psoriasis and being exposed to immunomodulating 
medications can result in an increased chance of developing lymphomas. It is 
important to consider this elevated risk of CTCL when trying to therapeutically 
managing these patients. The immunosuppressive properties of biologics, which are 
frequently used in severe psoriasis, can increase the incidence of lymphoma 
 development [ 21 ].  

4.4.6     Psychological Disease 

 The psychological burden of psoriasis can be substantial, and patients with more 
severe psoriasis tend to bear a greater psychological strain. Many patients with 
moderate to severe psoriasis suffer from depression, depressive symptoms, and sui-
cidal ideation. Psoriasis has been linked to a decrease in the quality of life, diffi culty 
performing daily activities, and the onset of depression. Patients with psoriasis are 
known to suffer from physical, emotional, and psychosocial stressors, which leads 
to a higher prevalence of depression and anxiety. There is evidence that suggests the 
increased levels of TNF-alpha and IL-1 in psoriasis may be linked to chronic fatigue 
and depression and that TNF blockade has lead to clinical improvement as well as 
improved affect [ 22 ]. It has been shown that psoriatic patients perceive their disease 
to negatively impact their quality of life to a level comparable to patients suffering 
from a chronic illness such as cancer, heart disease, and major depression [ 2 ]. It has 
also been documented that patients with severe psoriasis have been linked to higher 
rates of alcohol consumption. This is thought to be related to the negative impact 
the disease has on the individual’s quality of life, leading to depression and 
consequently heavy alcohol use. Reducing these stressors through active thera-
peutic disease control and utilizing methods of stress reduction can be of great 
benefi t to these patients.   

4.5     Diagnostic Clues 

 Once a patient has an established diagnosis of psoriasis, regular monitoring and 
screening for comorbidities should be carried out. This entails blood work including 
a lipid panel, CBC, serum glucose levels, and renal function tests to screen for 
 cardiometabolic disease, renal disease, as well as malignancies. Joint evaluation 
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should be carried out to check for joint swelling, erythema, and obvious deformi-
ties. Specifi cally, patients who have nail involvement should be evaluated for psori-
atic arthritis since there is a higher incidence of this when nail psoriasis is present. 
Patients should also have their blood pressure checked at each visit and should be 
questioned on their mental and emotional state to exclude psychological disease. 
Inquiries should be made into the lifestyle of patient in order to identify modifi able 
habits such as diet, smoking, and alcohol consumption. 

  Summary 
 Psoriasis is a chronic, multifactorial disorder, which encompasses the interaction 
of a multitude of genetic and environmental risk factors. In addition to affecting 
the skin, psoriasis is associated with physical and emotional comorbidities, 
which have a negative bearing on the quality of life of the affected patients. It is 
important for the dermatologist to be well versed with the associated comorbidi-
ties of psoriasis. This allows for early detection of the various comorbidities and 
thus reducing preventable morbidity and mortality.      
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 Key Features 
•     Psoriatic arthritis occurs in approximately 20 % of people with psoriasis.  
•   Psoriatic nail disease is more common amongst those with PsA than those 

with skin psoriasis alone.  
•   Nail disease in psoriasis is a predictor of PsA development.  
•   Nail disease in psoriasis is associated with subclinical remote enthesopathy.  
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5.1             Introduction 

 Psoriatic arthritis (PsA) is a subtype of the spondyloarthritides (SpA) and occurs in 
 association with psoriasis. It has been known since the 1950s that people with PsA are 
more likely to have nail disease than those with skin psoriasis alone. Furthermore, 
the presence of nail disease in a patient with psoriasis appears to be a harbinger for the 
future development of PsA. Imaging studies have led to a greater understanding of the 
pathogenesis of the nail abnormalities, but how this can be applied clinically is still not 
well defi ned. The relationship is less clear between psoriasis and nail disease in sub-
jects without clinical arthritis. Treatments that work for PsA generally also help the nail 
disease. The purpose of this chapter is to discuss the link between nail disease and PsA.  

5.2     Epidemiology 

 Psoriatic arthritis occurs in 0.1 % of the general population with an equal sex 
distribution, and a peak incidence in the fi fth decade [ 1 ]. Studies assessing the 
prevalence of PsA amongst psoriasis patients have shown varying fi gures, largely due 
to the methodology and the populations studied. Overall it is thought to occur in 
approximately 20 % of people with psoriasis [ 2 ,  3 ]. The duration of psoriasis is 
associated with an increased risk of developing PsA [ 3 ]. In the majority of cases, the 
onset of skin disease occurs fi rst, with arthritis developing a number of years later [ 4 ]. 
Occasionally a simultaneous onset occurs which has been historically noted in cases 
with nail psoriasis [ 5 ]. A small proportion of people with PsA do not develop skin 
psoriasis at all, but in most of these cases there is a family history of psoriasis. 
Occasionally the only visible cutaneous manifestation of PsA may be nail disease. 
Estimates of the prevalence of PsA in different populations worldwide vary  signifi cantly, 
with a very low prevalence reported in Japan and a much higher  prevalence in Europe 
and North America [ 6 ]. This may relate to study methodology but also variations in the 
prevalence of psoriasis as well as genetic and  environmental factors.  

5.3     History 

 An association between psoriasis and arthritis was fi rst reported as early as 1818 
and was further described in a series of publications by Moll and Wright from the 
1950s and later [ 5 ,  7 – 9 ]. Another key discovery was the ability to distinguish PsA 

•   Imaging studies in PsA have shown a strong association between nail dis-
ease and bony involvement of the distal phalanx or infl ammation at the 
extensor tendon insertion.  

•   Treatments used for PsA may also improve the psoriatic nail disease.    
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from rheumatoid arthritis (RA) by the use of the rheumatoid factor blood test 
which was noted to be negative in the PsA groups [ 10 ]. The recognition that 
enthesitis (as determined by MRI and ultrasound imaging) was common in PsA 
leads to an appreciation of the importance of this lesion as a unifying concept. 
This leads to anatomical studies and imaging studies of psoriatic nails showing a 
link with enthesopathy and a unifying concept for the whole spectrum of joint and 
nail disease.  

5.4     Clinical Features 

 Psoriatic arthritis may present with pain, swelling or stiffness of the affected joints. 
Stiffness which is worse in the morning, lasting for at least 30 min, is typical of an 
infl ammatory arthritis. These symptoms may be episodic with complete resolution at 
times or may be continuously progressive. Associated systemic features include mal-
aise, fatigue and anaemia of chronic disease, the latter of which is much less common 
now due to earlier disease presentations. Blood tests may also show raised infl amma-
tory markers including ESR and CRP, but these are more likely to be  normal in PsA in 
comparison to RA. PsA is a heterogenous disease with multiple possible manifesta-
tions. These include infl ammation of the peripheral joints, infl ammation at the entheses 
(tendon or ligament insertions), dactylitis (swelling of a whole digit) and involvement 
of the axial skeleton. A number of typical patterns of peripheral joint disease have been 
described [ 9 ], including predominant distal interphalangeal (DIP) joint involvement, 
arthritis mutilans (a highly destructive arthritis with bone lysis and telescoping of the 
digits), a symmetrical polyarthritis similar to RA, an asymmetrical oligoarthritis and 
predominant axial disease similar to ankylosing spondylitis. Patients may evolve from 
one pattern to another and may have features of more than one type. There is also a 
wide variation in the severity of the disease, from patients who experience one self-
limiting episode of a monoarthritis to those with a progressive destructive arthritis 
which causes joint deformity, disability and pain. There can be considerable diffi culty 
distinguishing between PsA and differential diagnoses such as osteoarthritis even 
amongst expert rheumatologists. Thus the treatment is tailored depending on the sever-
ity of both the arthritis and psoriasis in a particular patient. Untreated, PsA may cause 
bone damage visible on radiographs which leads to functional impairment. There is 
good evidence that all of the newer biologic treatments available prevent progression of 
this damage [ 11 ].  

5.5     Diagnostic Clues 

 The diagnosis of PsA is a clinical one made by a rheumatologist, based on a 
typical history and examination findings. The rheumatoid factor is usually neg-
ative, but a positive rheumatoid factor does not exclude the diagnosis in the 
presence of features characteristic for PsA. Radiographs of the hands and feet 
may be helpful, both to detect typical features of PsA and to exclude other 
diagnoses. 
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 Historically, the Moll and Wright criteria (Table  5.1 ) were used to classify 
patients for research studies, but these have been largely superseded by the CASPAR 
criteria (Table  5.2 ) [ 12 ]. These are not diagnostic criteria but are intended to help 
select homogenous populations of patients for study. The CASPAR criteria have the 
advantage that they do allow the inclusion of patients without skin psoriasis, in the 
presence of suffi cient other typical features.

    The differential diagnoses of PsA include RA, osteoarthritis and gout, all of 
which can occur in patients with psoriasis. A careful history and examination along 
with blood tests (to assess for RA and gout) and radiographs are necessary to enable 
a fi rm diagnosis. 

 Studies have found that a signifi cant proportion of psoriasis patients have undi-
agnosed PsA [ 13 ,  14 ]. A number of simple screening tools have been developed to 
aid dermatologists, primary care physicians and others involved in their care to 
identify those patients who would benefi t from a rheumatology assessment. These 
include the Psoriasis Epidemiology Screening Tool (PEST) [ 15 ], the Toronto 
Psoriatic Arthritis Screen (ToPAS) [ 16 ], the Psoriatic Arthritis Screening and 
Evaluation (PASE) tool [ 17 ], the Psoriatic and Arthritic Questionnaire (PAQ) [ 18 ] 
and the Early ARthritis for Psoriatic patients (EARP) [ 19 ].  

  Table 5.1    Moll and Wright 
criteria  

 The presence of psoriasis 
 An infl ammatory arthritis (peripheral arthritis and/or 
sacroiliitis or spondylitis) 
 The (usual) absence of serological tests for rheumatoid factor 

   Table 5.2    The CASPAR criteria   

 Infl ammatory articular disease (joint, spine or entheseal) ( mandatory ) 
  Plus , 3 or more points from the following: 
  Evidence of current psoriasis, a personal history of psoriasis or a family history of psoriasis 
    Current psoriasis is defi ned as psoriatic skin or scalp disease present today as 

judged by a rheumatologist or dermatologist 
 Score 2 

    A personal history of psoriasis is defi ned as a history of psoriasis that may be 
obtained from a patient, family physician, dermatologist, rheumatologist, or 
other qualifi ed health care providers 

 Score 1 

    A family history of psoriasis is defi ned as a history of psoriasis in a fi rst- or 
second-degree relative according to the patient report 

 Score 1 

   Typical psoriatic nail dystrophy including onycholysis, pitting and hyperkeratosis 
observed on current physical examination 

 Score 1 

   A negative test for the presence of rheumatoid factor by any method except latex 
but preferably by enzyme-linked immunosorbent assay or nephelometry, according 
to the local laboratory reference range 

 Score 1 

   Either current dactylitis, defi ned as swelling of an entire digit, or a history of 
dactylitis recorded by a rheumatologist 

 Score 1 

   Radiographic evidence of juxta-articular new bone formation, appearing as 
ill-defi ned ossifi cation near joint margins (but excluding osteophyte formation) on 
plain radiographs of the hand or foot 

 Score 1 
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5.6     Nail Disease and Psoriatic Arthritis 

 Increasing evidence supports that nail disease and arthritis are not just frequent 
 fi ndings related to psoriasis but they are also linked to each other. From the clinical 
point of view, nail disease is more common in PsA patients than psoriasis patients 
[ 20 ]. Nail psoriasis is also more prevalent in patients with severe psoriasis, those aged 
over 50 and those with a longer duration of psoriasis [ 21 ]. It is most frequently seen 
in the dominant thumb nail, suggesting a possible role of trauma or “Koebnerisation” 
in its development [ 22 ]. Observational studies have shown that the presence of nail 
disease in a psoriasis patient is a predictor for the later  development of PsA, as is the 
presence of scalp psoriasis or intergluteal psoriasis [ 23 ]. In PsA, there is a well-rec-
ognised association between nail disease and DIP joint arthritis [ 24 – 29 ]. 

 The pathogenesis of nail disease in PsA has been studied using a variety of 
 imaging techniques. Radiographs are a simple cheap way to study the bones but do 
not assess the soft tissues such as the tendons and the nails, nor do they allow 
detection of infl ammation in or around the joint. Radiographs are however useful 
for assessing bony damage and in the diagnosis. 

 Magnetic resonance imaging (MRI) has found increasing use in a research 
setting for examining the nail, DIP joint and surrounding structures. Using MRI, 
infl ammation in the soft tissues as well as the bone can be seen (Fig.  5.1 ). Features 

  Fig. 5.1    T2 fat-suppressed 
coronal MRI of a distal 
interphalangeal joint of a 
17-year-old female with 
PsA. There is diffuse high 
signal affecting the distal 
phalange ( asterisk ) and the 
nail bed ( arrow heads )       
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of bony damage such as erosions are detected at an earlier stage than with 
radiographs. In a cross-sectional study using MRI scans, active arthritis of the 
DIP joint in PsA was found to represent diffuse infl ammation not just of the joint 
but also of the entheses, ligaments, bone and other extracapsular structures [ 30 ]. 
This infl ammation extended up to the nail bed. This was further studied using 
cadaveric histology, and here it was seen that the nail matrix is very closely 
associated with fi bres from the extensor tendon enthesis in particular, but also the 
fl exor tendon and collateral ligaments [ 31 ]. These are all entheseal structures 
which are commonly involved in DIP joint PsA, and this led to the hypothesis that 
infl ammation at the entheses disturbs the normal process of nail formation, 
leading to the presence of nail disease.

   Magnetic resonance imaging studies have also shown that clinical nail disease is 
visible as thickening of the nail, and that PsA patients with nail disease universally 
have bony involvement of the distal phalanx and are more likely to have DIP arthri-
tis than those with clinically normal nails [ 32 ]. A small observational study showed 
a link between bone oedema on a baseline MRI scan and the later development of 
onycholysis and hyperkeratosis [ 33 ]. 

 Ultrasound has been used to study the nail in PsA. The nail has a typical trilami-
nar appearance in health. In patients with PsA and nail disease, thickening of the 
nail plate and bed is seen, with loss of the trilaminar appearance [ 34 ,  35 ] (Fig.  5.2 ). 
In a cohort of patients with psoriatic nail disease, a good correlation was seen 
between the ultrasound appearances of the nail and the clinical modifi ed NAPSI 

a

b

c

  Fig. 5.2    ( a ) Longitudinal 
scan of the healthy nail 
demonstrating the trilaminar 
structure as two hyperechoic 
lines ( arrows ) surrounding an 
anechoic line. ( b ) Loss of the 
trilaminar appearance at the 
ventral plate seen as the 
irregularity and absence of 
the deeper hyperechoic line 
( arrow ). ( c ) Pitting and 
irregularity of the nail plate 
( arrows ).  NP  nail plate,  S  
skin,  DP  distal phalanx,  DIPJ  
DIP joint       
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score for nail disease [ 36 ]. Other than the ability of ultrasound to visualise the nail, 
studies have also investigated the link between nail disease and enthesitis using 
ultrasound. In a recent study, an association was seen between extensor tendon 
thickening and nail disease in both PsA and psoriasis patients [ 36 ]. In addition, 
another study showed that there is an increased risk of subclinical enthesitis detected 
by ultrasound in psoriasis patients if they have nail disease, thus supporting the 
systemic nature of the infl ammation [ 37 ]. Curiously, there was also a relationship 
seen between the severity of the nail disease as measured by the modifi ed NAPSI 
and the degree of subclinical enthesopathy.

   Recently, optical coherence tomography (OCT) has been used to study the nail. This 
gives extremely high-resolution images of the nail plate and allows more accurate mea-
surement of the nail thickness, despite limitations of being unable to image the deeper 
tissues like the matrix or the adjacent enthesis [ 38 ]. The characteristic appearances of a 
number of psoriatic nail disease manifestations have now been described, and the 
meaning of each individual lesion awaits for further validation [ 39 ] (Fig.  5.3 ). Thus far, 
nail disease in PsA and nail disease in psoriasis cases have similar appearances.

aa

b

c

d

  Fig. 5.3    ( a ) The typical 
appearance of the healthy nail 
by OCT. The superfi cial and 
the deeper layers of the nail 
plate ( NP ) are clearly marked 
( arrows ). ( b ) Irregularity of 
the superfi cial nail plate in a 
patient with psoriatic nail 
disease seen as waving of the 
superfi cial layer. ( c ) Focal 
pitting ( arrow head ) with an 
underlying shadow. ( d ) 
Calcifi cations within the nail 
plate seen as hyperrefl ective 
spots ( c ) with an underlying 
shadow       
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   Advances in imaging have given greater resolution and higher sensitivity to 
detect structural changes and infl ammation of very superfi cial tissues such as the 
nail. The more we understand about the disease pathogenesis in psoriasis, the better 
chance there will be to predict the risk of developing arthritis at follow-up. 

  Summary for the Clinician 
 Psoriatic arthritis is a common form of arthritis in psoriasis patients. Awareness of 
PsA amongst clinicians caring for patients with psoriasis in primary and second-
ary care may allow for an earlier diagnosis to be made. This facilitates the choice 
of a treatment that will improve both the skin and the joints but also prevent the 
joint damage that occurs in untreated PsA. The clinician should be aware that the 
presence of nail psoriasis is a pointer to a regional and systemic subclinical 
 enthesopathy like picture and confers a higher risk of the development of PsA.      
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  6      The Clinical Features of Nail Psoriasis 

             Romi     Bloom       and     Antonella     Tosti     

 Key Features 
•     Pitting and onycholysis are the most common clinical manifestations of 

nail psoriasis.  
•   The frequency of clinical features differs in the fi ngernails versus toenails.  
•   Nail matrix changes include nail pitting, leukonychia, red spots in the 

lunula, and crumbling.  
•   Nail bed abnormalities include onycholysis, splinter hemorrhages, hyper-

keratosis, and “oil-drop” salmon patch discoloration.  
•   The quality of life in patients with nail psoriasis is lower than in psoriasis 

patients without nail involvement.    
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6.1             Introduction 

 Nail involvement is present in over half of patients with psoriasis and consequently 
has a prominently negative impact on society [ 1 ,  2 ]. The clinical gamut of nail 
involvement is diverse and includes changes to the nail matrix, the nail bed, or 
both [ 3 ]. The main nail matrix dystrophy is nail pitting while onycholysis, subungual 
hyperkeratosis, splinter hemorrhages, and oil-drop discoloration are the major nail 
bed fi ndings [ 4 ]. Lesions of the nail plate are due to the location of disease in the 
nail matrix as well as the duration of the disease [ 5 ]. This chapter will describe the 
broad array of clinical features of nail psoriasis in order to help clinicians identify 
the condition, which will enable dermatologists to treat the symptoms and hopefully 
improve patients’ lives.  

6.2     Epidemiology 

 For patients with nail psoriasis, certain clinical features are more prevalent than others 
and the majority of these features are found mainly in the fi ngernails [ 6 ]. In a 2012 
study, nail pitting was present in the majority of 71 patients who had psoriatic nails; 
this abnormal variation occurred in the fi ngernails and/or toenails of 43 (60.6 %) of 
the patients [ 7 ]. Onycholysis was the most common nail bed change which was 
displayed in the fi ngernails and/or toenails of 52.1 % of the patients [ 7 ]. According 
to a study by Brazzelli et al., when looking at each individual fi ngernail, pitting was 
most commonly seen in the fourth nail of the right hand and the third nail of the left 
hand [ 8 ]. Onycholysis was seen more frequently in the fi rst fi ngernail (thumb) of the 
right hand and the fourth on the left hand [ 8 ]. Overall, the fourth fi ngernail and the 
fi rst toenail were the most affected by psoriatic changes [ 8 ]. Pitting in the toenails is 
relatively rare [ 8 ]. Only 2.9 % of patients had pitting in the toenails while 46.0 % 
had fi ngernail pitting [ 8 ]. On the contrary, in this study, onycholysis was more 
prevalent in the toenails (68.6 %) than the fi ngernails (46.0 %) [ 8 ]. 

 Additionally, according to a 2011 study conducted in Greece, out of the 225 
psoriatic patients, 152 (66.7 %) had psoriasis of the nails [ 9 ]. The most prevalent 
features out of this population were an oil-drop salmon patch discoloration and 
onycholysis with 79.6 and 76.3 % of the patients displaying these features, respec-
tively [ 9 ]. Pitting was found in 57.9 % of the patients, while subungual hyperkera-
tosis was found in 50.7 % [ 9 ]. Crumbling of the nail was found in 41.4 % of the 
patients [ 9 ]. Leukonychia and hemorrhages were apparent in 28.9 % of the patients, 
and red spots were the least common and only found in two of the patients [ 9 ]. 

 Furthermore, a 2007 study from Kuwait demonstrated that the prevalence of nail 
changes was 37.81 % in children with psoriasis [ 10 ]. For these patients with nail 
implications, nail pitting, the most common feature, was found in 61.84 % of the 
children, followed by onycholysis in 30.26 % of patients, subungual hyperkeratosis 
in 13.16 % of patients, and fi nally discoloration of the nail plate in 7.90 % of the 
children [ 10 ]. When compared to adults, this study shows that a smaller percentage 
of children with psoriasis have nail changes [ 10 ]. However, the order of the frequency 
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of the nail changes including nail pitting, onycholysis, subungual hyperkeratosis, 
and discoloration of the nail is similar [ 10 ]. 

 The distribution of the psoriatic characteristics differs between fi ngernails and 
toenails. Toenails typically display discoloration, subungual hyperkeratosis, 
onycholysis, and crumbling while the fi ngernails more commonly display pitting, 
subungual hyperkeratosis, splinter hemorrhages, and oil spots [ 8 ,  11 ]. As can be 
seen in Table  6.1 , there are great variations between different studies in the prevalence 
of the specifi c nail features, demonstrating the need for studies that use a greater 
population of patients with psoriatic nail changes. The table compares fi ngernail 
versus toenail involvement of the clinical features. The statistically signifi cant 
results in Table  6.1  demonstrate that pitting and onycholysis are very common in 
psoriatic fi ngernails; studies by Palmou et al., Puri et al., and van der Velden et al. 
further support this notion (Table  6.2 ) [ 3 ,  12 ,  13 ]. In addition, subungual hyperkera-
tosis and onycholysis are common in the toenails, while pitting and leukonychia are 
relatively rare in the toenails.

6.3         History 

 Nail manifestations of psoriasis were fi rst described by Robert Willan in his 
textbook  On Cutaneous Diseases  published in London in 1808 [ 14 ]. Psoriasis was 
designated as lepra vulgaris. In 1872, Hebra fi rst described nail pitting, and in 1948, 
John Alkiewicz fi rst identifi ed parakeratosis as the cause of nail pitting [ 15 ]. Then, 
in 2003, the ability to evaluate the clinical features of nail psoriasis improved 
immensely with the establishment of the Nail Psoriasis Severity Index (NAPSI). 
NAPSI is a signifi cant tool that enables physicians to determine the severity of nail 
psoriasis and its response to treatment [ 16 ].  

6.4     Clinical Features 

6.4.1     Overview 

 The clinical features of nail psoriasis, as well as skin psoriasis, are due to infl amma-
tory hyperkeratotic papules. These papules present differently based on where in the 
nail they occur (Table  6.3 ) [ 5 ]. The clinical features originate in either the nail 
matrix or nail bed. The nail matrix is the portion of the nail unit that produces the 
nail plate. The lunula    is the most distal portion of the matrix, which can be seen 
through the nail plate and appears as a white arch. Conversely, the nail bed is a por-
tion of the nail unit that is situated between the lunula and the hyponychium – the 
skin underneath the nail plate edge [ 5 ,  17 ].

   Nail pitting, leukonychia (white spots), red spots in the lunula, and at times 
crumbling originate in the nail matrix and become incorporated into the developing 
nail plate. All of these characteristics are seen in the nail plate. In contrast, ony-
cholysis, splinter hemorrhages, hyperkeratosis, and an “oil-drop” salmon patch 
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discoloration occur in the nail bed (Table  6.4 ) [ 16 ]. Other nail changes in patients 
with psoriasis include longitudinal ridges, extending from the cuticle to the distal 
part of the nail, and transverse ridges (Beau lines) [ 11 ]. Beau lines are a conse-
quence of sporadic irritation of the nail matrix and may spread to the nail plate, 
resulting in an impermanent loss of the nail [ 6 ].

   Aside from the primary clinical features of nail psoriasis, there are often second-
ary features present as well. For instance, fungal infections (onychomycosis), which 
can mimic the clinical features of nail psoriasis, were present in 18 % of the patients 
with psoriatic nails. Unfortunately, the presence of both conditions increases the 
severity of nail psoriasis [ 11 ,  18 ]. Moreover, there is a signifi cant correlation 
between psoriatic nails, joint pain, and joint deformities [ 19 ]. All of these clinical 
features are clues to the physician that the patient has nail psoriasis (Fig.  6.1 ).

   Table 6.3    Function of different constituents of the nail apparatus   

 Constituent  Function 
 Proximal nail fold (PNF)  Protects the nail matrix from environmental agents. The cuticle, 

the cornifi ed cell layer of the PNF, helps seal the nail plate and 
prevents nail matrix damage 

 Nail matrix  Produces the nail plate. The proximal matrix produces the dorsal 
nail plate; the distal matrix produces the ventral nail plate 

 Nail bed  Provides adhesion to the nail plate as its horny layer is part of the 
ventral nail plate 

 Hyponychium  Transition zone between the nail bed and the epidermis 

   Table 6.4    Main clinical features of nail psoriasis in nail matrix and nail bed   

 Clinical features originating in the nail matrix  Clinical features originating in the nail bed 
 Nail pitting  Onycholysis 
 Leukonychia (white spots)  Splinter hemorrhages 
 Red spots in the lunula  Subungual hyperkeratosis 
 Crumbling  Oil-drop salmon patch discoloration 

   Table 6.2    Frequency of specifi c nail abnormalities in patients with psoriasis   

 Nail clinical feature 

 Percentage of 
patients with nail 
involvement in study 
by Palmou et al. [ 12 ] 

 Percentage of 
patients with nail 
involvement in study 
by Puri et al. [ 13 ] 

 Percentage of patients 
with nail involvement 
in study by van der 
Velden et al. [ 3 ] 

 Pitting  65.4 %  70 %  73.5 % 
 Leukonychia  7.7 %  N/A  40.8 % 
 Crumbling  9.6 %  N/A  42.9 % 
 Onycholysis  27.1 %  52 %  93.9 % 
 Splinter hemorrhages  21.2 %  12 %  93.9 % 
 Subungual 
hyperkeratosis 

 7.7 %  40 %  46.9 % 

 Discoloration 
including oil drop 

 N/A  10 %  67.3 % 
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6.4.2        Nail Matrix Features 

 Nail matrix features include pitting, leukonychia, red spots in the lunula, and crum-
bling (Table  6.5 ). Nail pits can be recognized as superfi cial depressions in the nail 
plate that move distally with nail growth [ 20 ,  21 ]. Pits are typically irregularly 
spaced and almost exclusively seen in the fi ngernails with rare occurrence in the 
toenails [ 8 ,  22 ]. Psoriatic pits are typically deep, large, and irregularly distributed 
(Fig.  6.2 ). Nail pits are due to psoriasis of the proximal nail matrix that causes 

   Table 6.5    Descriptions of nail matrix features   

 Clinical features  Main characteristics 
 Pitting  Irregular, superfi cial depressions in the nail plate 
 Leukonychia  White spots in the nail plate 
 Red spots in the lunula  The white arch of the nail contains erythematous spots 
 Crumbling  Destruction of the nail plate 

  Fig. 6.2    Psoriatic pitting. 
Pits are large, deep, and 
irregularly distributed. 
Onycholysis is also present       

  Fig. 6.1    These nails show 
signs of both nail bed and 
nail matrix psoriasis: note 
thickening due to subungual 
hyperkeratosis, abnormalities 
of the nail plate surface, 
leukonychia, and erythema of 
the lunula       
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abnormal keratinization with the presence of parakeratotic cells in the uppermost 
surface of the nail plate [ 23 ,  24 ]. The proximal nail fold can also contribute to the 
formation of nail pitting [ 21 ]. When these loosely packed cells slough off from the 
nail plate, a pit or depression forms [ 24 ]. The remaining parakeratotic cells are vis-
ible as scales within the pit [ 25 ]. The number of pits is important: less than 20 pits 
are nonspecifi c for diagnosis, but the presence of more than 20 pits is suggestive of 
psoriasis and more than 60 pits is diagnostic [ 26 ]. In a 2013 study, none of the 
patients in the control group (without psoriasis) had more than 20 pits while 8 % of 
the psoriasis patients had between 20 and 60 pits and 12 % had more than 60 pits. 
Moreover, the incidence of nail pitting rises with increases in the severity of psoriasis 
[ 22 ]. Nail pitting is characteristic of psoriasis; however, it may also be seen in alopecia 
areata and eczema [ 6 ,  20 ,  26 ]. Evaluating the nails for pitting is essential as it can 
provide support for diagnosing psoriasis [ 22 ,  27 ].

    Unlike nail pitting, leukonychia occurs when psoriasis affects the middle and/or 
distal part of the nail matrix, and the parakeratotic cells are within the ventral nail 
plate [ 24 ]. In leukonychia the nail surface is smooth; persistence of the parakeratotic 
cells as white scales within the pits may resemble leukonychia, but in this case the 
nail has a rough surface [ 5 ]. The perception of white spots is due to the desquama-
tion of parakeratotic cells and the light refl ected on the nail plate [ 24 ,  28 ]. 

 Red spots in the lunula are a result of a modifi cation of the amount of blood 
beneath the nail due to a variation in the pattern of the vessels, vessel dilatation, or 
a change in the composition of the blood. There are no signs of an increase in the 
amount of capillaries or dilation; thus, it is proposed that the erythematous lunulae 
are due to either augmented arteriolar blood fl ow or venous vasodilation of unclear 
origin [ 29 ]. Furthermore, alterations in the nail plate may result in a greater appear-
ance of the underlying nail bed or a lack of compression of the blood vessels in the 
nail bed [ 29 ,  30 ]. In particular, a decrease in the thickness of the nail plate may 
present with nail bed erythema [ 31 ]. Moreover, the lunula may look spotted or red 
with intermediate and ventral matrix involvement [ 32 ]. 

 Nail crumbling, another nail matrix feature, is related to a thick and dystrophic 
nail plate as well as a hyperkeratotic nail bed [ 33 ]. The consequences of crumbling 
sometimes include a visible comprehensive devastation of the nail plate [ 33 ]. 
Crumbling may be present when extensive psoriatic changes affect the entire nail 
matrix [ 28 ]. Additionally, crumbling is suggestive of a long duration of disease [ 5 ].  

6.4.3     Nail Bed Features 

 Nail bed features include onycholysis, splinter hemorrhages, subungual hyperkera-
tosis, and oil-drop salmon patch discoloration (Table  6.6 ). Onycholysis appears 
white due to the loss of attachment of the nail plate to the nail bed [ 20 ]. The detach-
ment is due to a signifi cant lesion at the hyponychium where parakeratosis inter-
feres with the adhesion of the nail plate to the nail bed [ 20 ,  24 ]. As a result, 
onycholysis is frequently associated with keratin fragments that accumulate below 
the nail plate [ 24 ]. Onycholysis usually originates distally and/or laterally and 
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advances proximally toward the nail matrix [ 5 ,  34 ]. This separation occurs along a 
convex line [ 6 ]. Air accumulates underneath the nail plate and is responsible for the 
whitish appearance (Fig.  6.3 ) [ 35 ]. An erythematous border around the onycholytic 
area is diagnostic for psoriasis and most frequently seen in fi ngernails (Fig.  6.4 ) 
[ 36 ]. Onycholysis in combination with subungual hyperkeratosis is typical for 
psoriatic toenails [ 36 ]. Trauma and irritation also have the potential to cause 

  Fig. 6.3    Onycholysis 
without erythematous border. 
Diagnosis is suggested by 
presence of irregular pits in 
some nails       

  Fig. 6.4    Onycholysis with 
erythematous border       

   Table 6.6    Descriptions of nail bed features   

 Clinical features  Main characteristics 
 Onycholysis  Detachment of the nail plate from the nail bed 
 Splinter hemorrhages  Ruptured nail capillary producing a dark red 

longitudinal line 
 Subungual hyperkeratosis  An accumulation of keratinocytes below the nail plate 
 Oil-drop salmon patch discoloration  A yellow/reddish-brown plaque with excessive 

glycoproteins 
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onycholysis. Bacteria and yeast may invade more easily in the presence of ony-
cholysis, and discoloration may ensue [ 21 ]. For instance, a greenish or brown color 
may occur due to the infi ltration of  Pseudomonas aeruginosa , mold, or yeast [ 34 ]. 
Interestingly, nails affected by onycholysis have a faster growth rate than unaffected 
nails; however, the etiology of this phenomenon remains unclear [ 37 ]. Unfortunately 
during prolonged onycholysis, abnormal keratinization of the nail bed as a result of 
environmental exposure reduces the likelihood that the nail plate will be able to 
reattach to the nail bed [ 21 ].

     Splinter hemorrhages also involve the nail bed and are longitudinal dark red lines 
(1–3 mm in length) that occur when the capillaries in the dermal papillae rupture 
(Fig.  6.5 ) [ 20 ,  38 ]. Capillary rupture is due to excessive infl ammation and swelling 
or clots [ 39 ]. The anatomy of the nail bed capillaries is the foundation for the charac-
teristic appearance of splinter hemorrhages, and the hemorrhages’ longitudinal path 
also follows the direction of nail growth. The papillary network contains arterioles, 
which originate from deeper vessels that anastomose and form an arcade. Arterioles 
extend from the arcade into the dermis’s papillae to form capillary loops which 
drain into the venules parallel to the arterioles [ 40 ]. Most of the capillary loops 
occur in the distal third of the nail [ 39 ]. According to an Austrian study with 120 
participants, there is an average of 8.71 capillaries/mm in the nail bed. A hairpin 
structure with a linear afferent and efferent portion connected by a rounded end 
point is the normal morphology of these capillaries, residing in the dermal ridges of 
the nail bed [ 41 ,  42 ].

   Another nail bed feature is subungual hyperkeratosis, which is an accumulation 
of scales beneath the nail plate [ 20 ]. Subungual hyperkeratosis involves the distal 
nail bed and hyponychium [ 24 ]. In the fi ngernails, scaly debris gather under the nail 
plate [ 24 ]. In the toenails, however, subungual hyperkeratosis is normally securely 
attached to the thickened nail plate [ 43 ]. Subungual hyperkeratosis can differ in its 
clinical appearance due to differences in color and the amount of keratosis [ 5 ]. In 
psoriasis, subungual hyperkeratosis is usually silvery white (Fig.  6.6 ), but may be 

  Fig. 6.5    Distal splinter 
hemorrhages. The clinical 
features are suggestive but 
not diagnostic. In this patient 
diagnosis was confi rmed by 
presence of typical scalp 
psoriasis       
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yellow and greasy, or green or brown if there is secondary colonization [ 5 ]. 
Pathology shows thickening of the stratum corneum, parakeratosis, and loss of 
the granular layer in the hyponychium [ 5 ]. The yellow-greasy appearance is due to 
the accumulation of serum glycoprotein, and the green or brown color is due to the 
colonization of various microorganisms [ 5 ]. Clinicians can identify the severity of 
psoriatic activity in the hyponychium based on the degree of elevation of the nail 
plate above the nail bed [ 5 ].

   The oil-drop salmon patch discoloration is a yellow/reddish-brown drop that 
occurs in the nail bed and/or the hyponychium and is seen by observation through the 
translucent nail plate [ 35 ]. These salmon patches are irregular in size and shape [ 6 ]. 
The oil drop may be seen in the central part of the nail, or it may surround an ony-
cholytic area in the distal nail bed (Fig.  6.7 ) [ 43 ]. Psoriatic infl ammation involving 
dilated capillaries, the infi ltration of lymphocytes, parakeratotic cells, and neutro-
phils contribute to the salmon spots [ 24 ,  35 ]. The characteristic salmon color can be 
further explained by the overlying nail plate, which obstructs air from going in 
between the keratin layers and results in a coherent appearance [ 44 ]. Moreover, the 
oil-drop sign is due to a subungual accrual of glycoprotein [ 24 ].

  Fig. 6.7    Salmon patches and 
onycholysis with erythema-
tous border. Note pits with 
scaly surface on the third 
fi ngernail       

  Fig. 6.6    Severe subungual 
hyperkeratosis. The silvery 
white color is typical for nail 
psoriasis       
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6.5         Diagnostic Clues 

 Clinical diagnosis of nail psoriasis can be diffi cult as the symptoms are common 
features of many nail disorders. The presence of multiple signs in different nails 
is highly suggestive. Diagnosis is particularly diffi cult in the case of simple ony-
cholysis (onycholysis without peripheral oil-drop discoloration) in the fi ngernails 
and in the case of subungual hyperkeratosis occurring in fi ngernails and/or toenails. 
For simple onycholysis, not associated with other nail signs of psoriasis, dermos-
copy of the hyponychium is probably the only way to make the correct diagnosis. In 
the instance of subungual hyperkeratosis, the presence of white silvery scales is 
highly suggestive of psoriasis. Furthermore, acquired subungual hyperkeratosis 
involving all nails, all fi ngernails, or all toenails is very suggestive. Other suggestive 
features of nail psoriasis include more than 20 irregular pits in the fi ngernails, ony-
cholysis with an erythematous border, and salmon patches in the nail bed. 

  Summary for the Clinician 
 In summary, it is essential for clinicians to be able to recognize the wide array of 
nail matrix and nail bed features in order to diagnose nail psoriasis and to be 
aware of other potential complications that may arise [ 3 ]. For example, the clini-
cal changes in psoriatic nails can increase the risk of infection. A fungal infection 
with nail psoriasis will worsen the disorder; therefore   , it is vital for the clinician 
to exclude their coexistence [ 18 ]. Additionally, many patients with nail psoriasis 
also present with psoriatic arthritis. By recognizing this signifi cant correlation, 
physicians have the ability to reduce the severity of any current or future joint 
involvement related to psoriasis [ 19 ]. Moreover, the overall quality of life is 
signifi cantly diminished in patients with nail involvement compared to those 
without. Patients with psoriatic nails tend to have a larger area of their skin 
affected by psoriasis and take more days off of work, and their overall health is 
worse than patients without nail features [ 45 ]. Therefore, identifying the clinical 
features of nail psoriasis and treating the symptoms is essential for the well-
being of the patient.      
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 Key Features 
•     Ultrasound can provides exquisite detail of the nail anatomy, covering the 

ungual and periungual regions.  
•   This technique recognizes submillimeter lesions and can show the ungual 

blood fl ow in real time.  
•   Ultrasound is capable of detecting subclinical changes in psoriasis.  
•   Psoriatic onychopathy may show a variable appearance according to the 

phase of the disease.  
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7.1             Introduction 

 Psoriasis is a common disease in dermatologic practice that affects approximately 
2 % of the population, with a rising incidence over the years [ 1 ]. Nail involvement 
has long been recognized as a common manifestation of psoriasis, occurring in up 
to 50 % of patients [ 2 ] with an estimated lifetime incidence of 80–90 %. Nail psoria-
sis occurs more frequently in patients with severe disease such as those with psori-
atic arthritis, with a prevalence of 70–80 % in this latter group [ 3 ]. 

 However, nail psoriasis also occurs in 40 % of patients with mild psoriasis (PASI 
≤10). In patients with moderate to severe psoriasis, approximately 82 % have nail 
psoriasis symptoms [ 4 ]. Importantly, between 1 and 5 % of patients have affected 
nails without skin lesions [ 5 ]. Biopsies are diffi cult to perform in nails since they 
may leave permanent cosmetic sequels; therefore, to have at our disposal a noninva-
sive window to unveil the anatomic details of the nail unit and their pathologies 
would be of great benefi t. 

 Ultrasound has been increasingly used for studying skin and nails lesions and has 
become a daily imaging technique in our practice. Furthermore, the addition of vari-
able frequency ultrasound to the clinical dermatologic practice has been reported to 
increase the correctness of the diagnosis from 73 to 97 % [ 6 ]. This method of imag-
ing provides exquisite detail of the nail anatomy, covering from the surface of the 
ungual plate to the bony margin of the distal phalanx. It can recognize submillimeter 
lesions and can show the ungual blood fl ow in real time [ 7 – 9 ]. To date this anatomi-
cal information is not completely provided by other imaging modalities such as 
confocal microscopy (CFM), optical coherence tomography (OCT), or magnetic 
resonance imaging (MRI). For example, CFM and OCT present very low penetra-
tion and do not give information on vascularity. Currently, the commercially avail-
able MRI machines have low resolution and have problems detecting ungual tumors 
that measure ≤3 mm [ 7 ]. The limitations of variable frequency ultrasound are the 

•   Common sonographic signs going from early to late phases are: thickening 
of the nail bed, loss of defi nition of the ventral plate, focal hyperechoic 
deposits in the ventral plate (commonly subclinical), thickening and loss of 
defi nition of the dorsal and ventral plates, and thickened, wavy plates 
sometimes with posterior an acoustic shadowing artifact.  

•   The assessment of activity may also be performed by tracking the vascu-
larity on color or power Doppler.  

•   Hypervascularity in the nail bed is frequently found during the active 
phases of the disease.  

•   Enthesopathy (i.e. decreased echogenicity) of the distal insertion of the 
extensor tendon and subclinical anechoic fl uid in the joints may also be 
detected during nail ultrasound examinations.  

•   Ultrasound can be a potent adjunct tool in the early diagnosis and monitor-
ing of psoriatic onychopathy.    
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detection of pigments, lesions that measure ≤0.1 mm, and epidermal-only lesions, 
but it gives us a wide range of possibilities for studying nail conditions [ 6 ]. 

 Thus, the usage of sonography for studying nails has been growing fast, and 
nowadays reports in the literature include a wide spectrum of common ungual 
tumors and pseudotumors, congenital conditions, infl ammatory diseases, and cos-
metic alterations, among other conditions [ 7 – 10 ]. 

 In psoriasis, ultrasound has been used for supporting early diagnosis and moni-
toring the involvement in the fi ve most common targets that are affected by the 
disease: joints, tendons, entheses (i.e., insertion of tendons), skin, and nails [ 11 ]. 
Moreover, this imaging technique is capable of detecting subclinical changes in 
psoriasis [ 12 ]. The nail has been also considered as a specialized enthesis, consider-
ing the histologic disposition of the distal insertion of the branches of the lateral 
bands of the extensor tendon that tend to embrace the nail unit [ 13 ]. Therefore, the 
pathologies that affect the distal interphalangeal joint and the enthesis of the exten-
sor tendon may commonly affect the morphology and functioning of the nail.  

7.2     Technical Considerations and Normal Sonographic 
Anatomy of the Nail 

 This technique requires multichannel ultrasound machines that work with variable 
frequency probes with an upper frequency that commonly ranges between 15 and 
22 MHz. The usage of compact linear probes (hockey stick shaped) is recommended 
because they present a better adaptation to the surface and size of the nail. A copious 
amount of gel is applied over the nail and periungual regions with the fi ngers or toes 
in the fully extended position. It is also suggested that comparative studies be per-
formed, side by side (e.g., right to left or medial to lateral) to more easily recognize 
the abnormalities [ 7 – 10 ]. The normal sonographic anatomy of the nail unit includes 
three parts: the nail bed, the nail plate, and the periungual tissue. The nail bed 
includes the matrix region in its proximal part. On ultrasound, the ungual plates 
show as bilaminar and parallel hyperechoic structures (dorsal and ventral plates) 
with a hypoechoic virtual interplate space in between the plates. This space tends to 
show as slightly more hyperechoic on higher frequencies (≥20 MHz). The ungual 
bed appears as a hypoechoic tissue beneath the ungual plates (Fig.  7.1 ). On color or 

  Fig. 7.1    Normal ultrasound anatomy of the nail (gray scale, longitudinal view)       
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power (i.e., detection of slow fl ow) Doppler, it is possible to detect the vascularity, 
defi ne the type of vessel (arterial or venous), and measure the velocity (cm/sec) of 
the nail blood fl ow in real time. Underlying the nail bed it is possible to detect the 
hyperechoic and linear bony margin of the distal phalanx. The periungual region 
can be separated into the lateral and proximal nail folds, and they show the same 
echostructure already described for the non-glabrous skin with the exception that 
they lack hypoechoic fatty tissue. Nevertheless, hypoechoic fatty tissue is promi-
nent in the pulp of the fi ngers. The distal insertion of the lateral bands of the exten-
sor tendon appears as hyperechoic fi brillar structures that show an anisotropy 
artifact (i.e., they become dark on the screen when the insertion angle is less than 
90°). In some extended views of the nail, the anechoic space of the distal interpha-
langeal joint can also be observed. Usually, 2D views and 3D reconstructions (5–8 s 
sweeps) which cover all axes of the nail [ 14 ,  15 ] are performed during nail 
examinations.

7.3        Ultrasound Characteristics of Psoriatic Nails 

 Psoriatic onychopathy may show a variable appearance according to the phase of 
the disease. The common sonographic signs in psoriatic nails going from early to 
late phases are thickening of the nail bed, loss of defi nition of the ventral plate, 
focal hyperechoic deposits in the ventral plate (commonly subclinical), thickening 
and loss of defi nition of the dorsal and ventral plates, and thickened, wavy plates 
sometimes with posterior and acoustic shadowing artifact [ 7 – 12 ] (Figs.  7.2  and 
 7.3 ). The assessment of activity may also be performed by tracking the vascularity 
on color or power Doppler. Hypervascularity in the nail bed is frequently found 
during the active phases of the disease [ 10 ,  11 ,  15 ] (Fig.  7.4 ). According to the 
literature the distance from the ventral plate to the bony margin of the distal pha-
lanx (nail bed thickness) is signifi cantly increased in psoriatic patients when com-
pared with healthy controls. This has been studied in the right index  fi nger – mean 
3.0 mm in psoriatic patients (range 2.04–4.01 mm) and mean 1.5 mm in healthy 
controls (range 1.33–1.79 mm) [ 12 ]. Other researchers have reported that the nail 
bed is 0.5 mm (range 0.3–1.9 mm) signifi cantly thicker in psoriatic patients in 
comparison with healthy subjects [ 16 ]. The increased nail plate and bed thickness 
have been also described as subclinical [ 17 ]. Another interesting feature is the 
common presence of enthesopathy (i.e., decreased echogenicity) of the distal 
insertion of the extensor tendon in psoriatic patients [ 18 ]. Signifi cant subclinical 
anechoic fl uid in the joints has been reported in psoriatic patients in comparison 
with healthy controls; this may also be detected during nail ultrasound examina-
tions [ 17 ]. These key ultrasound characteristics of psoriatic onychopathy can sup-
port both the diagnosis and follow-up phases and demonstrate objective anatomical 
changes that can also be used in clinical trials. Importantly, this information is 
obtained noninvasively [ 19 ].
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Slight thickening of the nail bed and focal
hyperechoic deposit in the ventral plate

Thickening of the nail bed, loss of definition of
the ventral plate and hyperechoic deposit in

the ventral plate

Pronounced thickening of the nail bed,
loss of definition of dorsal and ventral
plates, wavy nail plates with posterior

acoustic shadowing

Psoriatic onychopathy ultrasound patterns  Fig. 7.2    Psoriatic onychopa-
thy ultrasound patterns 
(gray scale, longitudinal 
views). Thickening of the 
nail bed ( white vertical line  
and  markers ), focal 
hyperechoic deposit in the 
ventral plate ( arrow pointing 
up ), loss of defi nition of the 
ventral plate ( arrowhead ), 
wavy nail plates with 
posterior acoustic shadowing 
artifact ( arrows pointing 
down )       

 

7 Ultrasound Imaging of Psoriatic Nails



62

      Conclusion 
 Ultrasound can be a potent adjunct tool in the early diagnosis and monitoring of 
psoriatic onychopathy.      
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 Key Features 
•     Dermoscopy is a noninvasive and quick technique that allows optimal 

visualization of morphological features of the skin and nails.  
•   Recently, dermoscopy has been gaining popularity as a regularly utilized 

tool in managing patients with nail disorders.  
•   Dermoscopy can help identify diagnostic features such as pitting and 

salmon patches around onycholysis.  
•   Dermoscopy can allow diagnosis of nail psoriasis in patients with simple 

onycholysis or isolated nail bed hyperkeratosis by visualization of twisted 
capillaries in the hyponychium.  

•   Dermoscopy can also help monitor response to treatment by changes in 
capillary density of the hyponychium.    
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8.1             Introduction 

 Dermoscopy is a noninvasive and inexpensive method of magnifying in vivo exami-
nation of skin and nails allowing for immediate visualization of specifi c character-
istics that could otherwise be overlooked by the naked eye [ 1 ]. Dermoscopy, also 
known as dermatoscopy, surface microscopy, or epiluminescence microscopy, can 
evaluate the various structures of nails, such as the nail matrix, nail plate, nail bed, 
hyponychium, proximal nail fold, and distal edge of the nail plate [ 2 ]. Dermoscopy 
of the nails has been also named onychoscopy [ 3 ]. Nail psoriasis has a signifi cant 
disease burden that is diffi cult to treat and can cause serious deformities which can 
lead to chronic dystrophy [ 4 ]. Dermoscopy can be valuable in providing better 
detection of common abnormalities associated with particular diseases, directing 
management, and assessing response to treatment [ 1 ,  5 ].  

8.2     Epidemiology 

 There is very limited literature on dermoscopy of nail psoriasis. To our knowledge, 
seven articles or book chapters have been published on the topic [ 1 ,  2 ,  4 – 8 ].  

8.3     History 

 In the last 20 years, dermoscopy has enhanced the diagnostic precision of pigmented 
skin disorders and, more recently, the assessment of nonpigmented skin lesions and 
diseases of the nail [ 1 ,  2 ]. Dermoscopy is becoming more routinely used to evaluate 
nail disorders, such as nail psoriasis, as a crucial, inexpensive, and basic tool in clini-
cal practice [ 1 ,  7 ]. Most common dermoscopes have 10× magnifi cation and are made 
of magnifying optics and a polarized or nonpolarized light source [ 9 ]. Normally, most 
of the light that is exposed to the skin surface refl ects back due to the higher refractive 
index of the stratum corneum (RI 1.55) compared to the refractive index of air (RI 1.0) 
[ 10 ]. Nonpolarized dermoscopes reduce this refl ection and increase light penetration 
by using an interface solution on the surface of the glass plate corresponding the 
refractive index with the stratum corneum (RI 1.52) and minimizing the air interface 
[ 11 ], whereas polarized dermoscopes exploit two ortho gonal fi lters to cross-polarize 
light to reduce the refl ection. By passing nonpolarized light through a polarizing fi lter, 
the emerging light becomes unidirectional and will not be recognized by the detector 
fi lter unless it alters its polarity. The polarized light refl ected from superfi cial layers of 
the skin will remain in its original polarization and thus cannot    be detected by the fi l-
ter. However, polarized light disperses as it goes deeper into the skin and experiences 
several scattering events resulting in randomization of polarization having most of the 
light return from the deeper layers [ 10 ]. Overall, nonpolarized dermoscopes are better 
to inspect superfi cial layers, while polarized dermoscopes are more effective to visual-
ize deeper structures such as vasculature [ 10 ]. Interface solutions such as ultrasound 
gel, antiseptic gel for hands, and alcohol are required for nonpolarized dermoscopes 
and can be used for polarized dermoscopes [ 7 ,  12 ]. The convexity and hard surface of 
the nail plate cause liquids to escape easily; as a result, clear viscous ultrasound gel is 
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mostly recommended for better visualization of this area [ 7 ,  12 ]. As for the capillaries 
of the hyponychium, alcohol is the favored solution as it provides the best image 
clarity, and the observation can be with a polarized dermoscope [ 6 ,  12 ].  

8.4     Clinical Features 

 Psoriasis    can be isolated only to the nail, with diverse manifestations between 
patients and between the nails of one individual [ 13 ]. Depending on the portion of the 
nail that is affected, dermoscopic features can help diagnose psoriasis and reinforce 
clinical fi ndings [ 2 ,  5 ]. In particular, dermoscopy allows to better visualize the 
psoriatic pits and to detect remains of parakeratotic cells inside the depressions with 
polarized dermoscopy. When examined with a nonpolarized instrument, pits are fi lled 
with gel, and dermoscopy shows a peripheral white border (Fig.  8.1 ). Dermoscopy 
of onycholysis shows either a homogeneously white area or a white area with 
multiple thin longitudinal white striae (Fig.  8.2 ). It also allows seeing the 

  Fig. 8.1    Nail pitting, note 
presence of scales. Staining 
is caused by contact with 
pigmented dyes       

  Fig. 8.2    Onycholysis 
and splinter hemorrhages       
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erythematous border as a patchy red to orange discoloration of the nail bed 
 surrounding the onycholytic areas, when it is scarcely evident at clinical examina-
tion (Fig.  8.3 ). Splinter hemorrhages can also be very well visualized using dermos-
copy; they appear as brown, purple to black spots arranged in a longitudinal fashion 
(Fig.  8.4 ). Dilation and tortuosity of the capillary of the distal nail bed is also com-
monly observed (Fig.  8.5 ).

       Dermoscopy of the hyponychium is very useful as it allows diagnosis of psoriasis 
in doubtful cases. However it requires a magnifi cation of at least 40× and therefore 
cannot be performed with a handheld dermoscope but requires the use of a 

  Fig. 8.3    Onycholysis 
with erythematous border       

  Fig. 8.4    Splinter 
hemorrhages       
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videodermatoscope. The presence of    twisted dilated capillary loops, identical to 
those observed in the psoriatic scalp, is typical of psoriasis (Figs.  8.6  and  8.7 ). 
Dermoscopy of the hyponychium is also useful in the follow-up of nail psoriasis 
with a positive correlation between reduction in the number of twisted capillaries 
and response to therapy [ 6 ].

    Dermoscopy of the proximal nail fold is also useful for assessing the severity of the 
disease. Studies of dermoscopy of this region have found the number and diameter 
of capillaries to be signifi cantly decreased in psoriatic patients [ 14 – 16 ]. Another 
measure of severity of disease is the presence of nail crumbling of the nail plate [ 7 ]. 
With the aid of a dermoscope, the aforementioned features can be better visualized 
and help the clinician distinguish psoriasis from other nail disorders [ 8 ]. 

 Dermoscopic fi ndings of diagnostic features are shown in Table  8.1 .

  Fig. 8.5    Dilation of distal 
nail bed capillaries       

  Fig. 8.6    Twisted capillaries 
at 40× magnifi cation       
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    Summary for Clinician 
 Dermoscopy is a noninvasive, fast, and relatively straightforward imaging 
modality that can assist with the diagnosis of nail psoriasis especially in cases of 
nonspecifi c nail changes, such as simple onycholysis or isolated subungual 
hyperkeratosis [ 6 ]. Clinicians can also utilize the tool for prognostic evaluation, 
improving follow-up care and monitoring response to therapy [ 1 ]. Dermoscopy 
represents an indispensible tool that physicians have recently added to their 
arsenal of approaching and managing onychopathies.      

  Fig. 8.7    Twisted capillaries, 
at higher magnifi cation (70×)       

   Table 8.1    Dermoscopic fi ndings of diagnostic features   

 Location  Feature  Clinical fi nding  Dermoscopic description 
 Nail matrix  Pitting  Large, deep, and 

irregularly scattered 
dimples 

 Concavities that have a 
white halo and are variable 
in size and shape 

 Nail bed  Onycholysis  The nail plate has a white 
color due to the presence 
of air between the nail 
plate and the nail bed. 
The area is surrounded by 
an erythematous border 

 Homogeneous white 
discoloration or white 
discoloration with multiple 
white longitudinal striae 
surrounded by a yellow 
to red band 

 Salmon patches  Irregular areas of 
yellowish orange 
discoloration visible 
through the nail plate 

 Areas of yellow to red 
discoloration that are 
variable in size and shape 

 Distal nail 
bed/hyponychium 

 Twisted capillary 
loops 

 Visible capillaries that 
look like red dots at low 
magnifi cation. At 40× 
magnifi cation, twisted and 
randomly distributed loops 

 Proximal nail 
bed/proximal 
nail fold 

 Decreased 
proximal nail fold 
capillary density 

 Decreased number and 
diameter of capillaries 
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 Key Features 
•     Severity Evaluation Indexes are very useful tools in daily practice and 

clinical trials.  
•   Total NAPSI and Target NAPSI  are the most commonly used so far.  
•   The ideal index would be quick, simple,valid and combine both patient-

related and physician-assessed outcome measures.    

 Severity    Evaluation Indexes are very useful instruments for the assessment of a 
patient with nail psoriasis. Their role is essential in clinical trials, baseline consultation, 
therapeutic strategy, and consequent follow-up. Therefore, they should be objective, 
reproducible, and simple to perform. 

mailto:drigop@hol.gr
mailto:chrisprevezas@yahoo.com


74

 Various parameters are taken into account such as localization of the infl ammatory 
process, polymorphism of clinical fi ndings, disease extent, and quality of life impair-
ment. In order to assess disease severity, studies have either focused on one specifi c 
clinical sign [ 1 ,  2 ] or have tried to combine multiple features to improve their validity. 
Qualitative assessment is quicker but, on the other hand, grades subjectively the 
severity of each feature. Numeric or quantitative evaluation is more objective but is 
more time-consuming. 

9.1     NAPSI (Nail Psoriasis Severity Index) 

9.1.1     Total NAPSI 

 Rich and Scher [ 3 ] published in 2003 a numeric, reproducible, and objective index 
named Nail Psoriasis Severity Index (NAPSI). This index has been widely used so 
far in clinical trials [ 4 – 8 ] and daily practice. 

 The nail is divided into quadrants with imaginary horizontal and longitudinal 
lines. Then, each quadrant is evaluated for the presence or absence of any of the 
features of  nail matrix  (pitting, leukonychia, red spots in the lunula, nail plate crum-
bling) and  nail bed  (onycholysis, oil-drop dyschromia, subungual hyperkeratosis) 
psoriasis (Table  9.1 ). Findings of psoriatic arthritis (PsoA) or pustular psoriasis are 
not taken into consideration. Psoriasis of the proximal nail fold is excluded as well 
and should be assessed with concomitant cutaneous lesions. The absence of any nail 
bed and matrix psoriasis in a quadrant has a score of zero. The score is one if features 
are present in one quarter, two if present in two quarters, three if present in three 
quarters, and four if present in four quarters. If more than one feature of the same 
category (matrix or bed psoriasis) is present in the same quarter of the nail, the score 
remains, nevertheless, unchangeable. For example, while the presence of pits in one 
quadrant has a score of 1, the score is similar if pits and any other matrix feature 
coexist in the same quadrant. The highest score possible for each fi ngernail is 8 (4 for 
bed plus 4 for matrix psoriasis) for a total of 80 for all fi ngernails. If toenails are 
included, then the maximum total number increases to 160 (Table  9.2 ). Although 
original NAPSI was rated only on fi ngernails, it is been shown that it can be applied 

  Table 9.1    NAPSI clinical 
features  

 Nail matrix psoriasis  Nail bed psoriasis 
 Pitting  Onycholysis 
 Leukonychia  Oil drop (salmon patch) 
 Red spots in the lunula  Splinter hemorrhages 
 Nail plate crumbling  Subungual hyperkeratosis 

  Table 9.2    NAPSI scoring   Scoring each quadrant  Total score 
 0 = absence of fi ndings  Single nail = 0–8 
 1 = present in 1/4 (nail)  All fi ngernails = 0–80 
 2 = present in 2/4 nail  All toenails = 0–80 
 3 = present in 3/4 nail  Total NAPSI score = 0–160 
 4 = present in 4/4 nail 
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on toenails as well [ 9 ]. It should also be noted that the authors conducted a real-time 
assessment of patients and did not review any photographic material of their patients.

9.1.2         Target NAPSI 

    As an alternative to the total NAPSI score, the term  target nail  was introduced 
corresponding to the most severely affected nail among all at baseline. This time, 
every feature is graded with a maximum score of 8 per quadrant and 32 for the 
whole nail. The target nail remains the same nail throughout the study, even if that 
nail is no longer the most affected. 

 Parrish et al. [ 10 ] published a modifi cation of target NAPSI based on the fact that 
each feature is graded depending on its presence or absence rather than its severity. 
They proposed a qualitative assessment from 0 to 3 (0 = none, 1 = mild, 2 = moderate, 
and 3 = severe), to be added for each parameter of target NAPSI. This modifi cation 
augments the overall scoring from 32 to 96 rendering the index more precise but on 
the other hand more copious to perform in clinical practice. 

 Target NAPSI is probably less representative than the total NAPSI when assessing 
treatment response [ 11 ] and should be combined with other indexes (e.g., Nail 
Physician Global Assessment – Nail PGA) when used in clinical trials.  

9.1.3     NAPSI Reconsidered 

 Several studies [ 12 – 14 ] have questioned the content of NAPSI regarding the pres-
ence or absence of clinical features. Van der Velden et al. [ 12 ] concluded that all 
features of NAPSI are frequent in psoriatic patients except leukonychia. The latter 
feature did not show a higher prevalence comparing with the control group. 
Therefore, the authors propose this feature not be included in a nail psoriasis 
index tool. Garzitto et al. [ 13 ] found similar results in a study with a higher number 
of patients. Moreover other features not included in NAPSI, such as longitudinal 
ridges, nail fold involvement, longitudinal ridges, and Beau’s lines/onychomade-
sis, showed a signifi cantly higher prevalence in psoriatic patients compared with 
control subjects. 

 Aktan et al. [ 9 ] rated the interobserver reliability of the NAPSI score and found 
it to be better for nail bed rather than matrix features. Diffi culties during evaluation 
of small toenail surfaces and the exclusion of features such as the longitudinal 
ridges and Beau’s lines can end up with this difference. In the same study, pitting, 
oil-drop dyschromia, and subungual hyperkeratosis were the most common features, 
while leukonychia was the less frequent.  

9.1.4     Modified NAPSI 

 In an effort to improve NAPSI, Cassell et al. published the  modifi ed NAPSI  [ 8 ], a 
simpler and more practical version, that showed good inter- and intrarater reliabil-
ity. Fingernails are no longer divided into quadrants. The features to be evaluated 
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are now seven instead of eight used for the NAPSI. Pitting, onycholysis and oil-drop 
dyschromia, and nail plate crumbling are graded from 0 to 3 in severity. Leukonychia, 
splinter hemorrhages, hyperkeratosis, and red spots in the lunula are graded as 
either present or absent (Table  9.3 ). The score ranges from 0 to 13 for each fi nger-
nail and 0–130 for all fi ngernails.

   The modifi ed NAPSI has been a work of rheumatologists with dermatologist’s 
input. The study has assessed patients with nail psoriasis and psoriatic arthritis 
(PsA) so as to create a simpler tool to be used in clinical trials. Comparing to 
NAPSI, patient evaluation was based on photographic material. Seven (instead of 
eight in NAPSI) features are to be evaluated as onycholysis is merged with salmon 
patch dyschromia and are assessed together. Patients were suffering from psori-
atic arthritis and were, in majority, actively treated with DMARDs (disease modi-
fying antirheumatic drugs) and/or biologic agents. During this study, the modifi ed 
NAPSI was compared with other psoriasis and psoriatic arthritis indexes for a 
better understanding of correlations. 

 Physician global PsA disease severity and physician nail severity VAS (visual 
analog scale) correlated signifi cantly. On the contrary, modifi ed NAPSI did not 
correlate with PASI, global skin and nail disease severity VAS scores, patient 
global arthritis and skin severity VAS scores, and HAQ (Health Assessment 
Questionnaire) scores.   

9.2     NAPPA (Nail Assessment in Psoriasis and Psoriatic 
Arthritis) 

 Recently, a multicenter effort has led to the development of a new assessment tool 
called NAPPA [ 15 ]. It is divided in three parts:

    (a)     NAPPA - QoL  ( quality of life ) is a questionnaire that assesses patient’s quality of 
life. Questions focus on the intensity of complaints during the last week and are 
rated on a 5-option scale (scored 0–4).   

   (b)     NAPPA - PBI  ( patient benefi t index ) is also a patient questionnaire comprised of 
two parts. The fi rst part is answered before treatment initiation. It is called PNQ 

   Table 9.3    Modifi ed NAPSI   

 Score  Pits (number of)  Nail plate crumbling  Onycholysis and/or oil-drop dyschromia a  
  0   None  Absent  Absent 
  1   1–10  1–25 % of the nail  1–10 % of the nail 
  2   11–49  26–50 % of the nail  11–30 % of the nail 
  3   ≥50  >50 % of the nail  >30 % of the nail 

     Red spots in the lunula  
 0 if absent   Nail bed hyperkeratosis  
 1 if present   Leukonychia  

  Splinter hemorrhages  

   a Onycholysis and oil-drop dyschromia are evaluated together  
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or Patient Needs Questionnaire and rates the importance of 24 treatment goals 
on a 5-option scale. The second part is answered during or after therapy. It is a 
questionnaire similar to PNQ where the extent of satisfaction of each treatment 
goal is evaluated.   

   (c)     NAPPA - CLIN  ( clinical ) is a brief version of NAPSI that assesses only four digits 
instead of 20 digits (the sum of the least and worst affected among all toenails 
and fi ngernails). It was found to correlate highly with the total NAPSI score.    

  NAPPA is a quick, valid, feasible, and reliable instrument that combines patient’s 
overview on the disease as well as physician’s perspective. It remains to be used in 
clinical trials for further evaluation.  

9.3     Baran’s Nail Psoriasis Severity Index 

 Baran [ 16 ] devised a numeric system that categorizes clinical features according 
to the site of the pathology. The clinician grades the severity of each clinical 
sign and sums up for the fi nal score (Table  9.4 ). Nail signs can originate from 
the  proximal matrix  (pits, Beau’s lines, onychomadesis and nail loss, trachyo-
nychia),  intermediate matrix  (leukonychia),  subungual tissues distal to the 
lunula  (hyperkeratosis, onycholysis, splinter hemorrhages, oil spots), or involve 
the whole nail unit.

   However, splinter hemorrhages are thought to be traumatic and excluded from 
grading. Onychomadesis and nail loss are not taken into account as well.  

9.4     Cannavò’s Scoring System 

 During a study for the assessment of a topical solution with cyclosporin, Cannavò 
et al. [ 17 ] evaluated fi ve clinical signs of fi ngernail psoriasis (onycholysis, pitting, 
hyperkeratosis, nail plate crumbling, oil-drop dyschromia) before and after the 
treatment. The severity of each feature was graded from 0 (absent) to 3 (severe). 
Additionally, patients were asked to assess their disease severity, life impairment, 
and the treatment’s effi cacy. Cannavò’s scoring system is a qualitative, quick, and 
practical system. Nevertheless, its inter-rater reliability has not been established.  

   Table 9.4    BARAN’s index   

 Score  Pits (number of)  Beau’s lines 
 Subungual 
hyperkeratosis a  (mm)  Onycholysis b  (%) 

 1 (slight)  <10  1 groove  <2  <25 
 2 (moderate)  10–20  2–3 grooves  2–3  25–50 
 3 (severe)  >20  >3 grooves  >3  >50 

   a Subungual hyperkeratosis is measured with a caliper 
  b Onycholysis, trachyonychia, leukonychia, and oily spots are graded separately in the same 
manner. The nail is divided into eight equal portions (each portion accounts for 12.5 % of the 
whole nail)  
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9.5     Nail PGA (Nail Physician’s Global Assessment) 

 Similar to PGA, the physician assesses quickly the severity of the disease with a 4- or 
5-point scale (1 = none, 2 = mild, 3 = moderate, 4 = severe, and 5 = very severe). It is a 
subjective index used as an adjuvant and not as a stand-alone tool [ 18 ].  

9.6     NPQ10 (Nail Psoriasis Quality of Life Scale) 

 Ortonne et al. [ 19 ] developed a ten-item questionnaire that evaluates the impact of nail 
psoriasis on the patient’s functional status and quality of life. The study included a 
large random sample of 4,000 patients. Female gender, a shorter psoriasis history, and 
dual location were all associated with signifi cantly higher NPQ10 scores, indicating 
greater impairment. Comparison of NPQ10 with DLQI showed good agreement. The 
scale has not been tested yet in longitudinal studies. 

  Conclusion 
 There is a need for accurate and valid evaluation of nail psoriatic disease. Many 
authors have tried to implement instruments used either in clinical trials or dur-
ing the evaluation of various treatments. A recent retrospective study of assess-
ment tools for nail psoriasis found total NAPSI and target NAPSI to be the most 
commonly used indexes so far [ 20 ] in clinical trials. Still these indexes have their 
limitations as mentioned above and do not include nail psoriasis’ impact on 
health-related quality of life. The optimal nail psoriasis index would be quick, 
simple, and valid and would include both patient-related and physician-assessed 
outcomes measures.      
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         Nail p   soriasis causes signifi cant impairment in health-related quality of life 
(HRQOL) affecting physical activities as well as emotional status and social behav-
ior of patients. De Jong reported that 93 % of the patients consider nail psoriasis a 
major cosmetic issue, 52 % experience pain in daily activities, and 48 % report 
associated problems in their occupation [ 1 ]. Nail involvement in psoriasis has been 
associated with a signifi cantly greater area of the skin affected [ 2 ], longer duration 
of the disease [ 3 ], as well as higher prevalence of psoriatic arthritis [ 4 ] adding to the 

        S.   Gregoriou ,  MD, PhD      
  Second Department of Dermatology ,  University of Athens Medical School, Attikon Hospital , 
  Athens ,  Greece   
 e-mail: stamgreg@yahoo.gr   

    D.   Rigopoulos ,  MD      (*) 
  Second Department of Dermatology ,  Athens University School of Medicine ,   Athens ,  Greece   
 e-mail: drigop@hol.gr  

  10      Quality of Life 

             Stamatis     Gregoriou       and     Dimitris     Rigopoulos     

Contents

10.1  Burden of Nail Psoriasis as Estimated by HRQOL Indexes ........................................  82
10.2  Effect of Nail Psoriasis Therapy on HRQOL...............................................................  82
References ...............................................................................................................................  83
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burden of HRQOL. Among patients with psoriatic arthritis, nail involvement has 
been associated with higher anxiety and depression scores [ 1 ]. The impact of nail 
psoriasis on HRQOL has been evaluated through classic instruments such as DLQI 
as well as disease-specifi c indexes. 

10.1     Burden of Nail Psoriasis 
as Estimated by HRQOL Indexes 

 Classic questionnaires allow comparison of impact of nail psoriasis on HRQOL 
with other dermatological disorders. Patients with nail psoriasis display a signifi -
cantly lower quality of life in the DLQI and a poorer state of health in general 
HRQOL instruments such as the Euroqol (EQ5-D) when compared to patients with 
just skin psoriasis [ 2 ]. They also report signifi cantly worse values for satisfaction 
with their treatment, stress, and time expenditure due to therapy. The mean number 
of consultations is signifi cantly higher in nail psoriasis patients, both with derma-
tologists and with orthopedic surgeons/rheumatologists [ 2 ]. Nail psoriasis also 
results in signifi cantly more days off from work [ 5 ]. 

 Specifi c nail psoriasis questionnaires are more accurate at evaluating the 
impairment caused by just nail involvement without additional confounding 
factors. Ortonne et al. used both DLQI and a newly designed nail-specifi c tool 
(the NPQ10 questionnaire) to evaluate quality of life in patients with nail psoriasis 
[ 6 ]. Even though only 1,309 questionnaires were returned out of 4,000 sent, the 
authors showed a good agreement between DLQI and NPQ10 tools. Patients 
reported nail psoriasis to be bothersome (86 %), unsightly (87 %), and painful 
(59 %) with signifi cant lower QoL. A study comparing the burden on HRQOL 
between different nail disorders concluded that patients in the population studied 
experienced similar impairment in their QoL by psoriasis, onychomycosis, 
chromonychia, and even trauma. Burden on both physical and emotional 
components in this population was associated with the number of nails affected, 
but not with a particular nail disorder [ 7 ].  

10.2     Effect of Nail Psoriasis Therapy on HRQOL 

 Expert opinion suggests that treatment options of psoriasis in this era should be 
selected and modifi ed based on whether treatment goals are met or failed. A recent 
consensus reported that “there is no generally accepted consensus defi nition of 
either treatment success or failure and a lack of a defi nition of a suffi cient improve-
ment in an individual patient’s disease, but it likely depends on a combination of the 
drug’s effectiveness, convenience and safety and patient-reported outcomes such as 
preference, satisfaction and improvement in HRQOL” [ 8 ]. The European 
S3-guidelines on the systemic treatment of psoriasis in 2009 propose 75 % or more 
improvement in the Psoriasis Area and Severity Index from baseline (PASI 75) and 
a Dermatology Life Quality Index (DLQI) of 0 or 1 as treatment goals [ 9 ]. However, 
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studies demonstrate that such a goal is diffi cult to achieve since a PASI 90 response 
may be necessary to achieve a DLQI of 0 or 1 [ 10 ]. There are no index-based treat-
ment goals for nail psoriasis. There are no data in medical literature evaluating the 
improvement of HRQOL in patients using topical treatment for nail psoriasis, but 
data suggest that treatment should be maintained for months and a 90 % improve-
ment in nail area and severity index (NAPSI) is diffi cult to achieve. Systemic treat-
ment of nail psoriasis results in signifi cant improvement both in NAPSI and HRQOL 
particularly in patients treated with biologics [ 11 – 13 ]. However, there is still contro-
versy among experts regarding the use of biologics in patients with nail psoriasis 
without extensive cutaneous or joint involvement. 

 In present day health economics settings, the challenge posed is to strive for a 
balance between cost-effectiveness and evaluating HRQOL when making therapeutic 
choices, particularly in diseases with prolonged duration such as nail psoriasis.     
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  11      Differential Diagnosis for Nail Psoriasis 
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 Key Features 
•     Several diseases can cause nail abnormalities similar to those in nail pso-

riasis. The most important differential diagnoses include alopecia areata, 
idiopathic onycholysis, and traumatic nail disorders.  

•   A diagnosis of onychomycosis does not exclude nail psoriasis as the two 
conditions are commonly associated.  

•   A good history is invaluable in determining the correct diagnosis.  
•   Exam of all 20 nails is always necessary.    
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11.1             Introduction 

 Nail involvement occurs in up to 50 % of patients with psoriasis [ 1 ]. Although most 
patients experience concurrent skin involvement, 1–5 % of patients present with 
nail changes alone [ 2 ]. In these patients, it can be diagnostically challenging, as 
psoriatic nail disease can resemble several other nail dystrophies. 

 In this chapter, we describe the differential diagnoses for each classic sign of nail 
psoriasis including pitting, onycholysis, subungual hyperkeratosis, splinter 
 hemorrhages, and oil spots [ 3 ].  

11.2     Nail Plate Pitting 

 Common causes of nail pitting include psoriasis, alopecia areata, and eczema. A 
few pits can also be seen in normal nails. Uncommon causes include parakeratosis 
pustulosa, pemphigus vulgaris, sarcoidosis, dermatomyositis, drug-induced eryth-
roderma, secondary syphilis, Reiter’s disease, chronic renal failure/hemodialysis, 
and chronic paronychia [ 4 ] (Table  11.1 ).

   Certain characteristics of nail pitting can help to identify its etiology (Table  11.2 ). 
Psoriatic pits are typically deep, indicating involvement of the intermediate and ventral 
nail plate [ 5 ]. Moreover, presence of more than 20 pits is suggestive of psoriatic nail 
disease [ 6 ]. Over 60 pits has been said to be diagnostic of psoriasis [ 7 ]. In contrast, pits 
in alopecia areata are small, superfi cial and usually arranged in a regularly distributed 
geometric pattern [ 8 ] (Fig.  11.1 ). They may demonstrate a “rippled” effect [ 9 ] and run 
along longitudinal or transverse lines [ 8 ]. Other nail signs of alopecia areata include 
mottled erythema of the lunula, onychomadesis, and trachyonychia [ 6 ,  10 ]. Pits in 
eczema are coarse, very irregular and associated with cross ridging [ 8 ] The term elk-
onyxis describes a very large irregular depression, which can be seen in syphilis, 
Reiter’s disease, following a traumatic event, or after isotretinoin therapy [ 6 ,  11 ]. Small 
pitted craters on the middle and ring fi ngers, known as Rosenaus depressions, are char-
acteristically seen in patients with diabetes mellitus [ 12 ]. It is important to remember 
that an isolated pit is not diagnostic and may be idiopathic in nature [ 9 ].

  Table 11.1    Causes of nail 
pitting [ 4 ,  9 ]  

 Nail pitting 

 Common causes  Uncommon causes 
 Psoriasis  Normal 
 Alopecia areata  Parakeratosis pustulosa 
 Eczema  Pityriasis rosea 
 Trauma  Hemodialysis 

 Chronic renal failure 
 Pemphigus vulgaris 
 Sarcoidosis 
 Dermatomyositis 
 Drug-induced erythroderma 
 Secondary syphilis 
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11.3         Onycholysis 

 The differential diagnosis for onycholysis depends on its location (Table  11.3 ). The 
most common cause of onycholysis in fi ngernails is idiopathic onycholysis 
(Fig.  11.2 ). More common in women, idiopathic onycholysis has been speculated to 
arise secondary to the same environmental factors that result in chronic paronychia 
[ 4 ]. Frequent wetting, irritant contact, or aggressive manicure can damage the ony-
chocorneal band, resulting in nail plate detachment [ 13 ]. The onycholytic space is 
frequently colonized by bacteria and yeast, including  Pseudomonas , causing a typi-
cal green discoloration (Fig.  11.3 ). Irregularly sculpted onycholysis (“rollercoaster 
onycholysis”) may be an indication of overzealous manicuring [ 9 ] and is often asso-
ciated with striate leukonychia [ 14 ] (Fig.  11.4 ). Occupational onycholysis is seen in 
hairdressers and butchers.

   Table 11.2    Differential diagnosis for nail pitting   

 Pitting 

 Cause  Pitting type 
 Psoriasis  Deep involving intermediate and ventral nail plate 

 >20 pits 
 Alopecia areata  Small, superfi cial pits 

 Regularly distributed, in geometric pattern 
 “Rippled” effect, along longitudinal or transverse lines 
 Also associated with punctate leukonychia, onychomadesis, 
or trachyonychia 

 Eczema  Coarse, irregular pitting, and cross ridging 
 Syphilis, Reiter’s disease, 
trauma, isotretinoin therapy 

 Elkonyxis (very large pits) 

 Diabetes mellitus  Rosenaus depressions – small pits on middle and ring fi ngers 
 Idiopathic  Isolated pit 

  Fig. 11.1    Pitting in alopecia 
areata       
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      Psoriatic nail onycholysis may be distinguished by the presence of an erythem-
atous rim surrounding the area of onycholysis [ 3 ], a fi nding almost exclusively 
seen in the fi ngernails. Moreover, Dawber et al. found that the rate of growth of 
normal fi ngernails can help discriminate psoriatic nail versus idiopathic onycholy-
sis. While they described a faster growth rate in nails affected by both psoriatic 
and idiopathic onycholysis, they found a slightly slower than normal growth rate 
in the normal nails of idiopathic onycholysis as compared to the normal nails in 
psoriasis [ 15 ]. 

 Other dermatologic conditions causing onycholysis, with a predilection for the 
fi ngernails, include eczematous dermatitis and lichen planus. In lichen planus, ony-
cholysis is usually associated with onychorrhexis and other signs of nail matrix 
involvement (Fig.  11.5 ). Pompholyx can cause very distal onycholysis affecting 
most digits [ 14 ].

  Table 11.3    Causes of 
onycholysis [ 8 ,  9 ,  16 ]  

 Onycholysis 

 Common causes  Uncommon causes 
 Manicuring (“rollercoaster 
onycholysis”) 

 Photo-onycholysis 

 Idiopathic  Bullous disease 
 Psoriasis  Lichen planus 
 Onychomycosis  Lichen striatus 
 Drugs  Connective tissue disorders 
 Contact dermatitis  Metabolic disorders 

(e.g., thyrotoxicosis) 
 Subungual tumors (1 digit) 

  Fig. 11.2    Idiopathic 
onycholysis       
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   The two main causes of onycholysis in the toenails are trauma and onychomyco-
sis [ 9 ]. Toe stubbing and ill-fi tting shoes can lead to nail plate detachment [ 14 ]. 
Onycholysis of the great toe due to an overriding second toe is common and involves 
the lateral side of the nail [ 9 ] (Fig.  11.6 ). The presence of hemorrhage is a clue for 
a traumatic cause [ 16 ].

   Differentiating distal subungual onychomycosis from psoriasis is especially 
challenging in the toenails. Onychomycosis can be distinguished by the presence of 

  Fig. 11.3    Idiopathic 
onycholysis featuring green 
subungual discoloration 
secondary to pseudomonal 
infection       

  Fig. 11.4    Onycholysis and 
leukonychia due to 
manicuring       
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other nail fi ndings, particularly yellow patches and strikes (Fig.  11.7 ). It is impor-
tant to consider the possible coexistence of both diseases, which was reported to 
occur in 48 % of patients [ 3 ,  17 ]. The concomitant conditions are thought to 

  Fig. 11.6    Great toe 
onycholysis due to overlap-
ping second toe       

  Fig. 11.7    Onychomycosis 
with yellow patches and 
strikes       

  Fig. 11.5    Lichen planus: 
onycholysis and 
onychorrhexis       
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exacerbate each other, as well. While nail psoriasis itself has been deemed a risk 
factor for developing onychomycosis [ 18 ], Kacar et al. observed more severe nail 
changes in patients with onychomycosis and suggested the possibility of worsening 
nail psoriasis by fungal infection via Koebnerization [ 19 ]. Ultimately, a fungal and/
or bacterial culture in addition to nail plate PAS should be obtained to rule out an 
infectious etiology [ 16 ].

   Another cause of toenail onycholysis includes congenital malalignment of the 
big toenail in children [ 9 ]. 

 Drugs can cause onycholysis and less frequently photo-onycholysis. Painful 
hemorrhagic onycholysis is a common side effect of treatment with taxanes, par-
ticularly docetaxel (Fig.  11.8 ). It is associated with subungual abscesses and usually 
involves several or all nails. The pathogenesis may be due to direct nail bed toxicity 
or disruption of nail bed angiogenesis. This complication can increase the risk of 
sepsis and may require treatment interruption [ 20 ].

   Photo-onycholysis is rare and most commonly seen with psoralens and 
tetracycline use [ 16 ]. The onycholytic area demonstrates a characteristic hemorrhagic 
hue [ 14 ]. Most nails are affected but the thumbs are usually spared. There are four 
different subtypes of drug-induced photo-onycholysis: (1) the separation of the nail 
plate affects several nails and is concave distally with well-demarcated pigmentation 
proximally, (2) involving a single digit – well-demarcated, circular notch with the 
widest part distally and brownish pigmentation proximally, (3) round yellow 
staining (and later reddish) in the center of the nail bed with no lateral or distal 
margin involvement and affecting several digits, and (4) subungual bullae reported 
secondary to tetracycline hydrochloride use [ 9 ,  21 ]. 

  Fig. 11.8    Hemorrhagic 
onycholysis from taxane use       
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 Tetracycline or psoralen-induced photo-onycholysis can be painful [ 4 ]. 
 Photo- onycholysis may also be observed as part of Segal’s triad – photosensitivity, 
 onycholysis, and nail dyschromia [ 9 ,  22 ]. 

 Metabolic disorders, particularly hyperthyroidism, have been reported to cause 
onycholysis. Plummer nail, a type of onycholysis in which the distal end of the nail 
curves upward and is undulated, is characteristic of thyrotoxicosis [ 23 ]. 

 Onycholysis limited to one nail requires the exclusion of a subungual tumor as 
the cause. Tumors that can cause onycholysis include subungual exostoses, 
 subungual fi bromas, squamous cell carcinomas, and even melanoma [ 14 ] (Fig.  11.9 ). 
Radiography and/or biopsy is important for diagnosis [ 16 ].

   Other uncommon causes of onycholysis include lichen striatus, sarcoidosis, and 
blistering diseases [ 16 ,  24 ].  

11.4     Subungual Hyperkeratosis 

 Subungual hyperkeratosis is most commonly found in nail psoriasis or onychomy-
cosis, although it may also be seen in eczema (Fig.  11.10 ), lichen planus, pityriasis 
rubra pilaris, and even cutaneous T cell lymphomas [ 9 ,  16 ]. Usually subungual 
hyperkeratosis is found in conjunction with onycholysis [ 9 ]. The nail bed hyper-
keratosis seen in psoriasis is usually silvery white in colour. In onychomycosis, 
hyperkeratosis is usually seen with longitudinal streaks, indicating the pattern of 
fungal invasion [ 25 ]. Contact dermatitis of the nail bed may also result in subungual 
hyperkeratosis; however, this most frequently involves the fi rst three digits in the 
dominant hand [ 25 ]. In pityriasis rubra pilaris and/or lichen planus, other cutaneous 
or nail fi ndings may suggest the diagnosis [ 25 ] (Fig.  11.11 ).

  Fig. 11.9    Subungual tumor        
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11.5         Splinter Hemorrhages 

 Several conditions, other than psoriasis, may cause distal splinter hemorrhages. The 
most common is trauma (Fig.  11.12 ); other acute traumatic sequelae may include 
subungual hematomas and nail shedding [ 26 ]. Distal    splinter hemorrhages can also 
be found in onychomycosis and eczema [ 16 ].

   Proximal splinters are very rare and may be indicative of systemic disorders, 
including infective endocarditis, renal or pulmonary disease, diabetes mellitus, vas-
culitis, and antiphospholipid syndrome [ 27 – 30 ]. Pain can help distinguish a systemic 
etiology, but may not be consistently present [ 31 ]. Cholesterol crystal embolization 
has also been reported in a patient with splinter hemorrhages of multiple fi nger and 
toenails [ 32 ]. Hemodialysis and peritoneal dialysis have also been identifi ed as 
causes of splinter haemorrhages, with peritoneal dialysis reported as the most fre-
quent factor in a cohort of patients with splinter hemorrhages [ 29 ,  33 ,  34 ]. 

  Fig. 11.10    Subungual 
hyperkeratosis in eczema       

  Fig. 11.11    Nail fi ndings in 
pityriasis rubra pilaris       
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 Drug-induced splinter hemorrhages in conjunction with onycholysis have also 
been reported after tetracycline use [ 35 ]. 

 Splinter hemorrhages can also be found in healthy individuals, more frequently 
in males [ 27 ,  36 ]. When seen in females, they are often limited to a single digit 
[ 36 – 38 ]. Additionally, splinter hemorrhages are frequently seen in elderly patients 
who are more susceptible to nail damage.  

11.6     Other Findings 

 Other nail fi ndings, such as the “oil-drop sign” and red spots in the lunula, are more 
specifi c for psoriatic nail disease and can be used to help distinguish psoriasis from 
other dermatoses [ 39 ,  40 ]. This discoloration, along with pitting and nail plate 
crumbling, is virtually diagnostic of psoriasis [ 41 ]. 

  Summary for the Clinician 
 The differential diagnosis of nail psoriasis includes nail abnormalities caused by 
traumatic, dermatological, and systemic disorders. Onychomycosis is more  common 
in psoriatic nails and a diagnosis of onychomycosis does not exclude psoriasis.      
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 Key Features 
•     Onychomycosis and psoriasis are common diseases in the general population, 

and psoriasis may affect the nails.  
•   Several psoriatic nail features, like hyperkeratosis and onycholysis, may 

morphologically resemble onychomycosis.  
•   A differential diagnosis between the two diseases is diffi cult.  
•   Both disorders may coexist in the same nail.  
•   Mycological tests are often needed to do the correct diagnosis.    
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12.1             Introduction 

 Onychomycosis is the most frequent cause of abnormality of the nail unit, and it is 
responsible for about 50 % of all consultations for nail disorders. Onychomycosis 
has been reported as a gender- and age-related disease, being more prevalent in 
males and increasing with age in both genders [ 1 ]. In the elderly, onychomycosis 
may have an incidence >40 % [ 2 ]. Predisposing factors are diabetes mellitus, nail 
trauma, peripheral arterial disease, and immunosuppression due to HIV or immuno-
suppressive agents. 

 Psoriasis is a common skin disorder, occurring in about 2 % of the general 
population. The prevalence of nail involvement varies between 15 and 79 % of 
cases, with an estimated lifetime incidence of 80–90 % [ 3 ]; hands are more 
frequently affected than the feet, and usually more than one nail is involved. 

 Several psoriatic nail features, such as hyperkeratosis or onycholysis, may 
morphologically resemble onychomycosis, and a differential diagnosis between 
the two diseases often requires mycological tests. However, both disorders may be 
present in the same nail, especially toenails. 

 The prevalence of onychomycosis in psoriatic patient is still unclear and 
debated.  

12.2     Onychomycosis 

 In most cases, onychomycosis is caused by anthropophilic dermatophytes of the 
genus  Trichophyton ; particularly,  Trichophyton rubrum  is the most common cause, 
followed by  Trichophyton interdigitale . The non-dermatophyte molds can be primary 
pathogens, with prevalence fi gures ranging from 1.5 to 22 % in the world [ 4 ,  5 ]. 
 Scopulariopsis brevicaulis ,  Fusarium  spp . , and  Aspergillus  spp .  are the most common 
non-dermatophyte molds isolated in onychomycosis, usually located in the toenails 
[ 6 ]. Other molds that have been isolated include  Acremonium  spp . ,  Alternaria  spp . , 
 Scytalidium  spp . , and other less frequent species [ 7 ]. Yeasts represent a last common 
cause of nail fungal infection, and  Candida albicans  and  Candida parapsilosis  
are the two most common species. They are seen in immunodepressed and dia-
betic patients. 

 There are different clinical types of onychomycosis, depending on the modality 
of nail invasion by the fungus. 

12.2.1     Distal and Lateral Subungual Onychomycosis (DLSO) 

 DLSO is the most common type of onychomycosis and is characterized by a fungal 
invasion starting from the lateral or distal sites of the nail plate. The affected nails 
usually show subungual hyperkeratosis, onycholysis, and white or yellow discoloration 
(Figs.  12.1  and  12.2 ). Similar symptoms are commonly observed in toenail 
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psoriasis (Figs.  12.3  and  12.4 ). Infrequently, brown, black, or orange discoloration 
may also be seen. In some cases, longitudinal streaks of the nail are present, called 
dermatophytoma: this entity may require excision or debulking of the area and 
systemic treatment.

      DLSO usually affects one or both the great toenails and is also usually associated 
with tinea pedis (Fig.  12.5 ). The presence of tinea pedis is suggestive for onycho-
mycosis and is easy to differentiate from psoriasis of the sole (Fig.  12.6 ).

  Fig. 12.1    Distal and lateral 
subungual onychomycosis 
(DLSO): onycholysis and 
subungual hyperkeratosis       

  Fig. 12.2    Distal and lateral subungual onychomycosis (DLSO): onycholysis and subungual 
hyperkeratosis may involve several toenails       
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12.2.2         Superficial Onychomycosis (SO) 

 SO can present with superfi cial patches or transverse striae and may arise from the 
superfi cial nail plate or emerge from the proximal nail fold. In the classic form 
(white superfi cial onychomycosis), dermatophytes colonize the most superfi cial 
layers of the nail plate without penetrating it. The affected nail presents multiple 
friable white opaque spots in a patchy distribution that can be easily scraped away. 
This form is due to dermatophytes, mainly  T. interdigitale , and usually responds to 
topical treatment. In contrast, the striate form, when the infection emerges from 
the proximal nail fold and with deep penetration of the nail plate, is usually due to 
non- dermatophytes or may be caused by  T. rubrum  in young children, and oral 
therapy is usually necessary.  

  Fig. 12.3    Nail psoriasis: in the toenails, the most common symptoms are due to nail bed involve-
ment with distal onycholysis and subungual hyperkeratosis. Note nail plate surface abnormalities 
of the great toenails and a small plaque of psoriasis in the proximal nail fold of the right toe, both 
suggestive for psoriasis but scarcely noticeable       

  Fig. 12.4    Toenail psoriasis 
producing symptoms 
indistinguishable from distal 
subungual onychomycosis       
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12.2.3     Endonyx Onychomycosis 

 Endonyx onychomycosis is characterized by massive nail plate parasitization in the 
absence of nail bed invasion. Clinically, the affected nail may show lamellar split-
ting and a milky white discoloration. The nail plate is fi rmly attached to the nail bed, 
and there is no nail bed hyperkeratosis or onycholysis. This type of infection is very 
rare and seen with  T. soudanense  or  T. violaceum .  

  Fig. 12.5    Tinea pedis 
moccasin-type due to 
 Trichophyton rubrum : diffuse 
scaling of the plantar skin 
without infl ammatory signs       

  Fig. 12.6    Plantar psoriasis: 
the skin is intensely infl amed 
with severe thickening of the 
horny layer that leads to 
fi ssuring and pain       
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12.2.4     Proximal Subungual Onychomycosis (PSO) 

 PSO is characterized by a primitive invasion of the nail matrix keratogenous zone 
through the proximal nail fold horny layer. Fungal elements are typically located in the 
ventral nail plate; a proximal leukonychia that progresses distally with nail growth can 
be seen. Among the dermatophytes, these infections are usually caused by  T. rubrum  
and are very rare. PSO is, on the other hand, a typical presentation of non-dermatophyte 
mold onychomycosis, where it is typically associated with periungual infl ammation.  

12.2.5     Mixed Pattern Onychomycosis 

 Many times different patterns of infection may be seen in the same patient. The 
most common of these are PSO with superimposed SO or DLSO with SO.  

12.2.6     Total Dystrophic Onychomycosis (TDO) 

 TDO is the end stage of onychomycosis and can result from DLSO as well as PSO. 
The nail plate, in these cases, is fragile and crumbling and the underlying nail bed 
is thickened. This type of onychomycosis should be differentiated from psoriasis of 
the nail matrix, which produces diffuse nail plate fragility and crumbling (Fig.  12.7 ).

12.3         Diagnosis and Treatment of Onychomycosis 

 The clinical diagnosis of onychomycosis should be confi rmed my mycology. 
A mycological exam is composed of two parts: the direct microscopic exam and 
culture. For the former, we have to display adequate material, previously collected 

  Fig. 12.7    Psoriasis of the 
nail matrix: the fi rst toenail 
is crumbling due to severe 
nail fragility. Note the oil 
drop patch of the third toenail 
and the psoriatic arthropathy 
of the 1st digit       
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from the affected nail and immersed in a solution of KOH 20–40 %, on a slide and 
then we observe under the microscope the characteristic aspects. With this examina-
tion, we do not know which pathogens cause the onychomycosis, so culture is the 
best option for a more specifi c diagnosis. Nail clippings can be utilized for diagnos-
ing onychomycosis, with PAS stain that easily allows visualization of fungal hyphae. 
PCR techniques are a possible tool as well, but not yet developed to be utilized as 
routine diagnostic technique. 

 Confocal    laser-scanning microscopy (CLSM) is an emerging technique particu-
larly of interest in the diagnosis of nail disorders [ 8 ]. The aspect of dermato-
phytes can be easily observed in nail plate as a network of lengthy structures with 
high refl ection and the typical shape of hyphae: the CLSM aspect of yeasts has 
been reported only by Arrese et al. [ 9 ], while molds have not been described yet 
in nails. 

 The diffi culty in treating onychomycosis results from the deep-seated nature of 
the infection within the nail unit and the inability of the drugs to effectively reach 
all sites. Present treatment options include both oral and topical drugs, with oral 
therapies giving better outcomes. 

 The two most commonly used topical antifungal agents are amorolfine 5 % 
nail lacquer and ciclopirox 8 % nail lacquer. Amorolfine nail lacquer is applied 
once a week, whereas ciclopirox nail lacquer is applied daily. Nail lacquers 
are effective as monotherapy in the treatment of superficial onychomycosis 
and of distal subungual onychomycosis, limited to less than 50 % of the distal 
nail [ 10 ,  11 ]. Treatment duration should be at least 6–12 months. Nail lacquers 
are also utilized in combination with systemic antifungals [ 12 ] or nail avul-
sion in severe onychomycosis to reduce duration of treatment and increase 
cure rate [ 13 ]. 

 Treatments with photodynamic therapy (PDT) using photosensitizers may also 
prove to be effective treatment options in the future [ 14 ]. Laser therapy is also cur-
rently being researched and may be effective in the treatment of onychomycosis. 
FDA-approved lasers for onychomycosis include carbon dioxide laser, ND: YAG 
laser, and the diode 870 nm, 930 nm laser. 

 Distal subungual onychomycosis that involves greater than 50 % of the 
nail, proximal subungual onychomycosis, and deeply infiltrating white super-
ficial onychomycosis require systemic therapy [ 15 ]. Systemic treatment with 
terbinafine or itraconazole produces mycological cure in more than 90 % of 
fingernail infections and in about 80 % of toenail infections. These success 
rates can be increased by associating a topical treatment with a nail lacquer. 
Terbinafine can be administered as a continuous therapy at 250 mg per day for 
12 weeks or an intermittent regimen of 2 pulses of 250 mg/day for 4 weeks on 
and 4 weeks off [ 16 ]. Itraconazole is administered as pulse therapy at the dos-
age of 200 mg twice a day for 1 week a month. The treatment duration is 2 
months for fingernails and 3 months for toenails. Sequential treatment with 
itraconazole and terbinafine has been utilized to increase cure rates. 
Fluconazole is also used in dermatophyte onychomycosis but is less effective. 
Actually, in patients unable to tolerate other oral antifungal agents, the recom-
mended dosage is 150–300 mg weekly for more than 6 months, especially for 
toenails [ 17 ].  
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12.4     Prevalence of Onychomycosis in Psoriatic 
Nails: Discussion 

 As mentioned, many psoriatic nail features may resemble onychomycosis, and a 
clinical differentiation between the two entities is diffi cult. In    particular, in the 
toenails, both psoriasis and onychomycosis may produce onycholysis and subungual 
hyperkeratosis as the only manifestations, making differential diagnosis very diffi cult. 
Although diagnostic techniques, like direct microscopy and fungal culture, or nail 
clipping are often needed, there are some clinical clues that can help in the distinc-
tion between the two diseases. Onychomycosis tends to involve one or both great 
toenails, while nail psoriasis tends to affect at least several toenails. The fi ngernails 
may show typical signs of nail psoriasis and the disease may affect other skin sites, 
usually the scalp. Tinea pedis and psoriasis of the soles produce different signs. 
In the fi ngernails, differential diagnosis between nail psoriasis and onychomycosis 
may be diffi cult when one or a few nails are involved and the main sign is nail plate 
crumbling and whitening. This is in our experience a possible presentation of both 
diseases in the elderly. 

 Moreover, onychomycosis and psoriasis may coexist in the same nail, as both are 
frequent disorders in the general population (Table  12.1 ).

   During the past decades, several studies were conducted to gain knowledge on 
the prevalence of onychomycosis in patients with nail psoriasis: the study protocols 
vary considerably in the literature and data are heterogeneous and ambiguous. The 
same lack of uniformity was found in reports about the involved pathogens. 

 Klaassen et al. [ 3 ] in a recent study performed a systemic review of all studies 
investigating this association, founding only ten articles considered appropriate for 
inclusion (Table  12.2 ). The topic is debated since the 1980s (two studies), while two 
studies were published in the 1990s and the remaining ones between 2000 and 
2012. The majority of studies were performed in European countries.

   Considering all studies individually, the prevalence of onychomycosis in nail pso-
riasis varied from 4.6 to 63.1 % compared to 2.4–66 % prevalence in the controls. 
Three studies concluded that a patient with nail psoriasis has a higher possibility to 
develop onychomycosis compared with healthy controls, and the remaining seven 
studies found no signifi cant differences between patients and healthy controls. 

 In a study [ 18 ], the authors evaluated the prevalence of toenail onychomycosis in 
psoriatic patient and non-psoriatic patients attending dermatologists’ offi ces, in which 

  Table 12.1    Psoriasis versus 
onychomycosis  

 Look for typical symptoms (pitting, salmon patches) in the 
fi ngernails 
 Look at the scalp or intergluteal clefts for psoriasis 
 History of spontaneous improvement and relapses suggests 
psoriasis 
 Presence of longitudinal streaks suggests onychomycosis 
 Potassium hydroxide (KOH) tests and culture are 
mandatory 
 Remember that both may present in the same nail, especially 
toenails 
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onychomycosis was not a referring diagnosis. They found toenail ony chomycosis in 
13 % of psoriatic individuals; the frequency of fungal nail infection in patients suffer-
ing from psoriasis with the presence of nail abnormalities was even higher and reached 
27 %; the pathogens were dermatophytes ( T. rubrum  and  T. mentagrophytes ). The 
authors concluded that the prevalence of onychomycosis of the toenails in psoriatic 
subjects was signifi cantly higher than in non-psoriatic population. 

 Other studies did not confi rm such a result: Hamnerius et al. [ 19 ] evaluated the 
frequency of tinea pedis and toenail onychomycosis in patients with psoriasis. They 
observed a low frequency of onychomycosis of the toenails in psoriatic patients: the 
difference between patients and healthy controls was not statistically signifi cant, so 
they affi rmed that there is no altered susceptibility to onychomycosis in psoriatic 
patients. 

 The pathogens more often responsible of onychomycosis in psoriatic patient 
with nail involvement were a discussed topic too [ 3 ]: yeast and/or non- dermatophyte 
molds were found more common in psoriatic than in normal nails in fi ve studies 
and dermatophytes were most frequently found in three studies. In particular, 
dermatophytes seem to be the most common causative pathogens of onychomycosis 
of the toenails in psoriatic patients, while yeast are the most common pathogens of 
onychomycosis of the fi ngernails in these patients. 

 In the study of Stander et al. [ 20 ], in which 250 psoriatic patients with and without 
nail changes and 102 healthy controls were enrolled, yeast were more commonly pres-
ent in involved psoriatic nails (23.9 %) than in psoriatics without nail changes (6.1 %) 
and in control group (6.9 %). Other authors [ 21 ,  22 ] stated that yeast more commonly 
affects nail plates with morphological abnormalities in the course of psoriasis. 

 A recent report by Martini et al. [ 23 ] described an interesting case of a nail pso-
riasis masqueraded by secondary infection of  Rhodotorula mucilaginosa , a yeast 
that rarely causes onychomycosis in immunocompetent people. A 38-year-old man 

   Table 12.2    Characteristics of the ten studies included in this chapter   

 Study  Country 
 Publication 
date  Pts,  n   Ctr,  n   Source 

 Selected 
patients 

 Location 
nail 
clipping 

 Gupta et al.  Canada/America  1997  561  922  Outpatients  Psoriasis  Toenail 
 Hamnerius 
et al. 

 Sweden  2004  239  245  Outpatients  Psoriasis  Toenail 

 Larsen et al.  Denmark  2003  79  142  Inpatients  Psoriasis  Both 
 Leibovici 
et al. 

 Israel  1998  113  102  In and out 
patients 

 Psoriasis  Toenail 

 Kacar et al.  Turkey  2006  168  164  Outpatients  Psoriasis  Both 
 Pawlaczyck 
et al. 

 Poland  2007  481  3,986  Outpatient  Psoriasis  Both 

 Staberg et al.  Denmark  1983  78  41  Outpatients  Psoriasis  Both 
 Stander et al.  Germany  2001  250  102  Outpatients  Psoriasis  Both 
 Szepes  Hungary  1986  137  341  Outpatients  Psoriasis  Both 
 Zawirska 
et al. 

 Poland  2006  70  30  Inpatients  Psoriasis  Toenails 
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presented with nail dystrophy of all fi ngernails: the exams showed  R. mucilaginosa  
as the causative agent, but after 2 months there was no clinical improvement with 
antimycotic therapy, so they performed a nail matrix biopsy of a toenail that showed 
an underlying nail psoriasis, successfully treated with oral acitretin e topical calci-
potriol/betamethasone cream. In this case, probably nail dystrophy due to psoriasis 
constituted a predisposing factor for fungal superinfection. 

 Klaassen et al. [ 3 ] noted that in every study different methods of case/control 
identifi cation were used and many different criteria like age and site of nail psoriasis 
were evaluated: this    is the reason why the authors reported a very wide variation of 
onychomycosis prevalence in psoriatic patients. 

 Also the vulnerability of psoriatic nails for fungal invasion is discussed. Kacar 
et al. [ 24 ] in a study on the prevalence of onychomycosis in psoriatic patients stated 
that nail psoriasis constitutes a risk factor not for onychomycosis but only specifi cally 
for dermatophytic nail infections, because the disintegrated keratinocytes due to 
psoriasis may constitute a suitable environment for dermatophytes. 

 Larsen et al. [ 25 ] suggested that both the altered subungual tissue and the ony-
cholysis may facilitate a yeast invasion. Some authors defend the hypothesis that 
morphological abnormalities of nail psoriasis act like predisposing factors for 
microorganisms’ invasion. Another important aspect to evaluate is that psoriatic 
patients may be on immunosuppressive treatment (systemic or topical), and obvi-
ously this condition can facilitate the fungal infection of the nail [ 26 ,  27 ]. In addi-
tion, the abnormal capillary units in nail psoriasis impair the defense normally 
supplied by healthy hyponychium and weaken the defense system of the nail against 
invading microorganisms [ 28 ]. On the other hand, some authors noted that the 
immune response against microbial skin infections appears to be remarkably strong 
in psoriasis and that the fast turnover of the nail and the desquamation rate in these 
patients may constitute an effective defense against dermatophytes’ invasion. 
Another study suggested that glycoprotein material, present in the nail, might be 
inhibitory to dermatophytes [ 29 ]. It seems logical though that psoriasis may break 
the seal between the nail plate and nail bed, thus allowing fungi into the nail unit. 

  Conclusion 
 There are still controversies whether psoriatic dystrophy of the nails is a predis-
posing factor for fungal infection. Most authors reported that the prevalence of 
onychomycosis in psoriatic patient is not higher than that in healthy population; 
however, yeast was more often isolated, probably as a contaminant agent. On the 
other hand, we should not forget that onychomycosis may occur in a patient with 
psoriasis. 

 In our experience, onychomycosis on psoriatic nails is uncommon and 
mycology is useful to distinguish between the two diseases more than to prove 
their association. The few cases of onychomycosis and psoriasis we have seen in 
our long- lasting experience were diagnosed or because the signs presented by the 
patient were diagnostic for both diseases or because when the onychomycosis was 
successfully cured by antifungal treatment, the nail maintained signs of psoriasis. 

 Because it is quite impossible to determine the presence of onychomycosis in 
psoriatic nails only by clinical examination, we suggest that all patients with 
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subungual hyperkeratosis or onycholysis should be tested with mycological exami-
nation for the presence of fungi in order to be treated with antifungal drugs. We have 
to remember that fungal infection may intensify nail psoriasis through the Koebner 
effect: prevent this adverse effect of the nail and adjacent skin is then possible. 

 Additionally, nail bed biopsies and dermoscopy may also be needed. 
 The use of dermoscopy in nail disorders is quite recent, known as “ony-

choscopy.” The particular anatomy of the nail apparatus makes this technique 
not easy to perform and diffi cult to be interpreted, but onychoscopy can be 
very helpful to differentiate onychomycosis (in particular, DSO) from traumatic 
onycholysis. Even nail psoriasis has specifi c dermoscopic features. Although the 
fi nal diagnosis relies on mycological results, there are three dermoscopic fi ndings 
that are exclusive for onychomycosis: jagged edge of the proximal margin of the 
onycholytic area, with sharp structures (spikes) directed to the proximal fold, 
white-yellow longitudinal striae in the onycholytic nail plate, and an overall 
appearance of the affected nail plate in parallel bands of different colors, 
resembling aurora borealis [ 30 ]. In psoriatic patients, dermoscopy can be very 
useful when clinical features are not typical: we can see in fi ngernail onycholysis 
the erythematous border surrounding the distal edge of the detachment; the 
hyponychium can be observed too, showing irregularly distributed, dilated, 
tortuous, elongated capillaries [ 31 ]. However, in most of the cases, nail dermos-
copy in toenail psoriasis only excludes onychomycosis showing onycholysis 
with a linear proximal border (Fig.  12.8a, b ).

a

b

  Fig. 12.8    ( a ) The fi rst toe 
shows psoriasis of the nail and 
of the distal interphalangeal 
joint, which is visibly 
swollen. The nail shows mild 
onycholysis and orange 
discoloration. Onychoscopy 
( b ) excludes onychomycosis 
showing proximal margin 
of the detachment       
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 Key Features 
•     Nail psoriasis treatment should be indivisualized.   
•   Management of the disease depends on the part of the nail which is affected.  
•   Despite the lack of evidence-based effi cacy of topical treatment, it should 

be a choice for the clinician.  
•   When many nails are affected, systemic treatment should be used.    
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         More    treatment protocols have been introduced for psoriasis than virtually for all the rest 
of dermatology put together. Despite these recent therapeutic advances, management of 
nail psoriasis, a disease which is frequently overlooked, remains diffi cult, sometimes 
impractical, tiresome, and in some cases with an outcome which is unsatisfactory. The 
lack of guidelines and the low level of evidence that are available are more than obvious, 
so treating nail psoriasis is a diffi cult challenge that each clinician has to take up. 

 Management of nail psoriasis should be individualized (we always treat the 
patient and not the disease), and this depends on the part of the nail which is affected 
(location), association of skin and/or joint lesions, quality of life (if the disease is 
located on the fi ngernails), chariness of body systems, age and gender of the patient, 
and productivity or ability to work. 

 Before the introduction of any treatment, there are some general measures for the 
patients, for hand and nail care. These include the use of gloves better with cotton 
ones underneath ( for wet work and contact with irritant fl uids ), use of nail moistur-
izers, avoidance of trauma ( over - rigorous manipulations ), and avoidance of tight or 
high heel shoes in order to avoid trauma of toenail which can act as a Koebner phe-
nomenon and either increase existing nail psoriasis or lead to the appearance of the 
disease; patients should keep their nails short in order to prevent exacerbation of 
onycholysis, they should never extract debris from beneath the nail with an instru-
ment, they should avoid nail biting, they are encouraged to use colored nail lacquer, 
they should avoid the use of nail polish removers with formaldehyde-acetone and 
toluene and also artifi cial nails, they should change occupation whenever of course 
this is possible and in mild disease they must be reassured from their consultant for 
the future, as their disease can improve spontaneously [ 1 – 6 ]. 

 Topical treatment is indicated in mild nail psoriasis nonassociated with psoriatic 
arthritis, if only few nails are affected, if the nail bed is affected, when systemic treat-
ment is not recommended, and in combination with systemic treatment. The clinician 
should keep in mind that topical treatment is not as effi cient as on psoriatic skin, as the 
nail plate prevents drug penetration and that it takes a longer time for noticeable nail 
improvement (3–9 months), due to the slow growth rate of the nail. So topical treat-
ment due to the abovementioned reasons can result in poor patient compliance. 

 If the clinical signs of the disease are due to the involvement of the nail matrix, then 
topical medication should be applied on the proximal nail fold, while if the signs indi-
cate effect of psoriasis on the nail bed, then the onycholytic part of the nail should be 
removed before treatment; otherwise penetration of drugs used is limited or even absent. 

 Despite the lack of evidence-based effi cacy of topical treatment and the fact that 
results are in some cases of poor quality, this does not mean that these treatments are 
not effi cacious. 

 Topical treatment includes:

•    Topical steroids  
•   Vitamin D analogues  
•   Tazarotene  
•   Fluorouracil  
•   Anthralin  
•   Tacrolimus  
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•   Local PUVA  
•   Laser  
•   Photodynamic  
•   Combination treatment  
•   Miscellaneous    

 Concerning the topical use of 70 % oral cyclosporine solution with maize oil which 
was reported in the literature to be a safe, effective, and highly cosmetically accepted 
alternative treatment for nail psoriasis, this was never confi rmed by other authors and in 
our experience it proved to be ineffi cacious, so it is already an abandoned modality [ 7 ]. 

13.1     Steroids 

 Topical steroids can be used in the form of creams or ointments, once or twice a day, 
with or without occlusion. Potent or superpotent steroids are usually used for a period 
of 4–6 months at the nail bed if onycholytic nail is clipped back or at the nail folds. 
Skin atrophy, telangiectasias on the surrounding skin, tachyphylaxis, and atrophy of 
the underlying phalanx (disappearing digit) can appear as side effects if their use is 
prolonged. Topical treatment with corticosteroids is unable to act properly in case of 
subungual hyperkeratosis. Therefore, nail debridement using 40 % urea under occlu-
sion allows treatment of the nail bed after removal of the  pathological area. 

 Considering the low cost and the advantages of new “modern” steroids with 
lower rate of adverse effects and the possibility for once-a-day application, topical 
steroids remain an excellent, possibly fi rst-line treatment for psoriatic nail. 

 Intralesional use of steroids can also be used, and by certain physicians, this 
seems to be the treatment of choice despite the negative attitude of the patients in 
some cases, since it is a rather painful procedure. Triamcinolone acetonide solution 
is the most popular steroid, and it is used at different solution concentrations rang-
ing from 2.5 to 5 mg/ml and quantity per site injected between 0.05 and 01 ml at up 
to four injection areas. Usually injections are performed with a 30 g needle locked 
to the syringe, monthly or bimonthly for 5–6 months at the proximal nail fold, as it 
is useful mainly in nail matrix psoriasis (pitting, nail plate crumbling). In cases of 
nail signs due to the affection of the nail bed, injections must be performed at the 
lateral nail folds in the nail bed [ 8 ,  9 ]. 

 In one study a more potent triamcinolone acetonide solution (10 mg/ml) in a 
dosage of 0.1 ml was used for bimonthly injections with excellent results regard-
ing subungual hyperkeratosis (100 % reduction), pitting (57.7 %), and onycholysis 
(40.5 %) [ 10 ]. The same concentration but with four 0.1 ml injections at the same 
time, which was repeated if needed after 2 months, was reported in another study 
which included 19 patients, with excellent results for subungual hyperkeratosis 
(100 %), ridging (94 %), and nail plate thickening (83 %) but not with onycholysis 
(50 %) and pitting (45 %) after 9.4 months of patient follow-up. Dermo-jet is a 
modality abandoned due to the sterilization problems of the apparatus and also the 
possibility of “splash back” of small quantities of blood at the time of injections 
[ 8 ]. There is also a case report of a patient forced to digit amputation after the use 
of Port-O-Jet (needleless high pressure injector) due to the development of 
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epidermoid inclusion cysts after treatment [ 11 ]. Lidocaine 2.5 % and prilocaine 
2.5 % in the form of a cream under occlusion or in the form of patches can be used 
30–60 min prior the infusions in order to comfort patients before the injections 
and increase their compliance, or in some cases distal block anesthesia can be also 
used. Ice or refrigerant spray has also been reported in order to cool the digit and 
comfort the patient [ 12 ]. 

  New forms  of older drugs, such as steroids,  or new delivery systems  have been 
reported in the recent literature to be effective in treating nail psoriasis. 

 So, in three studies, one back in 1999 and two more recently published (2012), 
8 % clobetasol nail lacquer used twice a week for 16 weeks has been reported to be 
effective and safe for both nail matrix and nail bed signs of psoriasis, and it can be 
considered a good option for topical therapy in the treatment of the disease [ 13 – 15 ]. 
The high steroid concentration and the lacquer vehicle ensure penetration of the 
drug through the nail plate and increased effi cacy. Iontophoresis, a technique which 
uses a slight electric charge to enhance delivery of drugs through the skin, was used 
in order to increase dexamethasone absorption in patients with nail psoriasis. The 
method was used once every week and for 12 weeks. Twenty-seven patients were 
included in this open small study and NAPSI was the measuring system used for 
effi cacy. According to the authors of the paper, 81 % improvement was reported in 
all patients who tolerated well the method [ 16 ].  

13.2     Vitamin D Analogues (Calcipotriol-Tacalcitol) 

 Calcipotriol (synthetic Vitamin D analogue, which inhibits proliferation and dif-
ferentiation of keratinocytes and also suppresses T-cell activity and cytokine produc-
tion) has been used twice a day for 4–6 months, at the nail plate, the hyponychium, 
and the nail bed if onycholytic nail is clipped back and at the nail folds, with 
improvement mainly reported for hyperkeratosis. Tosti et al. reported a 49 % reduc-
tion of subungual hyperkeratosis after 5 months of application of calcipotriol, in a 
randomized double-blind study [ 17 ]. 

 In another recently published study, 24 patients were also treated with calcipot-
riol twice a day without any occlusion, for 12 weeks. The medication was applied 
on the nail folds and the nail plate. Fingernails responded better than toenails, and 
hyperkeratosis, onycholysis, and discoloration were the symptoms that responded 
better [ 18 ]. Calcipotriol, 5 days week (weekdays) and clobetasol propionate 2 times 
a week (weekends), on the nail plate, nail folds and hyponychium, has been used 
with excellent results after 6 and 12 months of patient’s evaluation (72 % improve-
ment on the 6th month and 81 % after 12 months on the fi ngernails and 70 % which 
increased to 73 % at the toenails, on the same period of time) [ 19 ]. 

 Calcipotriol was used twice a day (it was applied on the nail and the periungual 
tissues) in a study on 15 patients with pustular psoriasis, and it proved to be effective 
in 60 % (9/15) of them after 3–6 months of treatment [ 20 ]. In the same study, calci-
potriol was used in 6 patients with pustular psoriasis who responded to systemic 
retinoid treatment (etretinate 0.5 mg/kg/daily or acitretin 0.5 mg/kg/day and with a 
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mean duration of treatment of 6 months), as a maintenance treatment, and it proved 
to have prevented severe recurrences. 

 In all these studies, fi ngernails seem to respond better than toenails. 
 Tacalcitol (synthetic analogue of Vitamin D3 with hydroxylation in the 

position 24 instead of the position 25 as in Calcitriol) has been used success-
fully in the treatment of 15 patients with psoriatic onychodystrophy. Patients 
used the ointment once a day for 6 months and a significant improvement in 
all nail parameters (both nail matrix and nail bed signs) was reported by the 
authors [ 21 ].  

13.3     Tazarotene 

 Tazarotene 0.1 % gel (synthetic retinoid which downregulates hyperproliferation of 
keratinocytes, differentiation, and infl ammation) was applied on two target fi nger-
nails at bedtime one with and the other without occlusion in a randomized, vehicle- 
controlled, parallel-group trial including 31 patients. Patients were randomized to 
receive either the active gel or the vehicle, and they used this treatment for 21 weeks. 
Tazarotene resulted in signifi cantly greater reduction of onycholysis (in the occluded 
and non-occluded nails) and pitting (in the occluded nails) [ 22 ]. Tazarotene 0.1 % 
gel was applied at bedtime without occlusion to the nail plate, the nail folds, and the 
periungual skin for 48 weeks, with 76 % of the patients showing a good to very 
good response. Fingernails responded better than toenails and tolerability was 
excellent ( mild erythema ,  peeling of the proximal nail fold ,  burning ) [ 23 ]. Tazarotene 
0.1 % gel was also used in 23 patients while 23 more used clobetasol cream 0.05 % 
under occlusion for 12 weeks and were followed up for 12 more weeks. Statistical 
signifi cant improvement of NAPSI score was reported for both groups, but at the 
end of the follow-up period, patients in the tazarotene group appeared with minor 
relapse rate concerning hyperkeratosis [ 24 ]. Tazarotene gel can cause mild skin 
irritation with burning sensation and desquamation of the area. In a small recently 
published study, six patients used, under occlusion every night and for 6 months, 
tazarotene 0.1 % hydrophilic ointment with a percentage improvement reaching 
87.9 % at the end of treatment period [ 25 ].  

13.4     Fluorouracil 

 Different results have been reported with the use of fl uorouracil (it inhibits the thy-
midylate synthesis) either used alone as monotherapy (1 % or 5 % in different vehi-
cles) or combined with urea 20 % or used in combination with urea and propylene 
glycol in the form of a solution. Subungual hyperkeratosis, onycholysis, and oil- 
spots are the symptoms with the greater effi cacy after usually 4 months of treatment 
(one study showed increase of onycholysis). A high rate of nail loss, as well as 
hyperpigmentation and skin irritation, has been reported in all studies using fl uoro-
uracil [ 26 – 28 ].  
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13.5     Anthralin 

 Anthralin (possesses anti-infl ammatory and antiproliferative properties) in a con-
centration ranging between 0.4 and 2 % in petrolatum applied once a day for 30 min 
and then rinsed off with plain water and for up to 5 months was used in a Japanese 
study and improvement was reported in almost 60 % of the patients regarding 
hyperkeratosis, onycholysis, and pitting. Reversible pigmentation of the nail plate 
was the main undesired effect [ 29 ].  

13.6     Tacrolimus 

 Tacrolimus 0.1 % ointment (with immunosuppressive properties) was shown to be 
an effective and safe therapeutic option for the treatment of nail psoriasis used on 
21 patients who applied the medication on the nail folds at bedtime, without 
occlusion for 12 weeks, in a left-right randomly used application of the drug. It 
has proven to be effective for both nail matrix and bed signs, only on the nails of 
the hand that used the medication. No topical or systemic side effects were 
reported by the patients [ 30 ]. 

 Tacrolimus is a high molecular weight substance so one could raise the question of 
how does it penetrate the nail plate and the skin of the nail folds. The probable answer 
is that this happens due to its lipophilicity and the ointment formulation (it suspends 
the transungual and transcutaneous water transport so it increases the transungual 
drug penetration). These data should be confi rmed by a double-blind study with a 
larger sample of patients.  

13.7     Local Puva 

 In the literature there are only two papers, one published in 1977 and the other in 
1987, reporting good response with local PUVA treatment of the psoriatic nails. A 
1 % solution of 8-methoxypsoralen was applied at the proximal nail fold and then 
UVA was used two to three times per week. Onycholysis seemed to respond better 
than pitting [ 31 ,  32 ]. 

 In a recent study using cadaveric nails, it was demonstrated that UVB is com-
pletely blocked by the nail plate while only a minimal amount of UVA penetrates it, 
so this might explain the minimal effect of PUVA on nail psoriasis and the lack of 
further interest of the clinicians [ 33 ].  

13.8     Laser Treatment 

 Pulse Dye Laser (PDL) was found to be an effective and well-tolerated option in the 
treatment of both nail bed and nail matrix psoriasis on 20 patients, after 6 months of 
fi rst treatment. No signifi cant difference in terms of effi cacy was found between the 
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longer and shorter pulse duration treatment groups, and only a higher level of pain, 
statistically signifi cant, was observed with the longer pulse duration [ 34 ]. On another 
study fi ve patients were treated with PDL 595 nm, once a month for 3 months, and a 
statistical signifi cant difference of NAPSI score was observed before and after treat-
ment with better response for nail bed lesions (onycholysis and hyperkeratosis) [ 35 ]. 
In a recent case report, PDL 595 nm once monthly, for 3 months, proved also to be 
effective and safe for both nail matrix and nail bed signs of nail psoriasis [ 36 ].  

13.9     Photodynamic Treatment 

 Photodynamic treatment (PDT) with the application on the nail plate of methyl-
aminolaevulinic acid (MAL) under occlusion for 3 h, followed by PDL 595 nm 
irradiation (7 mm, 6 ms, 9 J/cm 2 , three pulses on each nail) once a month for 6 
months was compared with PDL 595 nm as monotherapy on the other hand of the 
same patient, with the same parameters. Fourteen patients were treated and the 
results show that both treatments are equally effective; thus, MAL does not increase 
the benefi cial effect of PDL. Pain was not an important issue for the patients [ 37 ].  

13.10     Combination Treatment 

 A combination of calcipotriol and betamethasone ointment, used at bedtime for 7 
days a week and for a period of 12 weeks at the nail folds, the nail plate and the 
hyponychium with a mean 72 % NAPSI improvement mainly on hyperkeratosis and 
onycholysis, has also been reported in the literature [ 38 ] (Fig.  13.1a, b ). Clobetasol 
8 % nail lacquer has been used in combination with tacalcitol (synthetic vitamin D3 

a b

  Fig. 13.1    ( a ) Before treatment. ( b ) Twelve weeks after treatment with calcipotriol and betametha-
sone ointment       
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analogue) ointment on 15 patients with both matrix and bed nail psoriasis. The lac-
quer was used at bedtime on weekends and tacalcitol on weekdays under occlusion, 
and this was for 6 months. NAPSI fell by 78 % compared to baseline while tolera-
bility was excellent [ 39 ]. The effi cacy of PDL plus topical tazarotene 0.1 % gel once 
a month for 6 months vs tazarotene 0.1 % gel alone in nail psoriasis was studied in 
a single-blind, intrapatient left-to-right study including 19 patients. The results of 
the study favor the combination in a signifi cantly superior manner [ 40 ].

13.11        Miscellaneous 

 Based on the properties and its effectiveness in the management of nail splitting and 
nail brittleness when regularly applied on damaged nails, a non-drug, water-soluble 
nail lacquer, containing hydroxypropyl chitosan, which forms a fi lm on the nail 
surface after application and evaporation of the solvent, was used in a studying 
order to improve nail psoriasis symptoms. Overall, 28 patients were included in the 
effi cacy analysis, and at the end of the treatment period, results showed a 72 % 
reduction in pitting, 66 % reduction in leukonychia, 63 % reduction in onycholysis, 
and a reduction of 65 % in NAPSI score, compared to baseline [ 41 ]. 

 Systemic treatment is indicated in nail psoriasis involving many or all nails, 
when it is associated with moderate or severe skin symptoms linked with or without 
arthritis and in cases of pustular psoriasis of the nail (acrodermatitis continua of 
Hallopeau). 

 Systemic treatment refers to the use of:

•    Acitretin  
•   Cyclosporin A  
•   Methotrexate  
•   Biologic medication    

 Either    as monotherapy or together with vigorous topical treatment (calcipotriol 
or steroids), in order to reduce dose and duration of systemic treatment or to main-
tain disease remission. 

 Fumaric acid esters (they probably act by skipping the Th1-dominated T-cell 
response in psoriasis to a Th2-like pattern and inhibition of the proliferation of kera-
tinocytes), which are licensed in Germany for the treatment of skin psoriasis and are 
reported to have good response rates, have been also cited to be effective in nail 
psoriasis in just a case report [ 42 ]. Further studies are probably needed before one 
can come to a conclusion for the effi cacy of this drug in nail psoriasis. 

 Grenz (means  border  in German as they were thought to be between X-rays and 
UV light in their biological effect) rays are electromagnetic radiation of low energy, 
non-penetrating more than 2 mm in the skin, with low effi cacy evidence due to the 
small number of patients treated for nail psoriasis with this method. There are also 
concerns for the safety, as    there probably is a risk for skin malignancy in the sur-
rounding skin if, of course, these are used for a long period of time [ 43 ]. Superfi cial 
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radiotherapy was also used in a limited number of patients with nail psoriasis, but 
with a temporary-only benefi t [ 44 ]. Electron beams were used to treat 12 patients 
with nail psoriasis (0.75 Gy/week for 8 weeks) with temporary-only improvement 
(full relapse after 6 months in 6 patients and after one year in 9 patients) [ 45 ]. 

 These treatment modalities are not used any more for psoriatic nail disease. 

13.11.1     Acitretin 

 Acitretin is used in a dosage ranging between 0.2 and 0.3 mg/kg/day and, in cases 
lower than that, used in skin psoriasis in order to avoid side effects like nail fragility, 
reduction of nail thickness, pseudopyogenic-type granuloma, and anonychia-like 
lesions. Six months of treatment of 36 patients with low dose of acitretin (0.2–
0.3 mg/kg/day) leads to 41 % reduction of NAPSI score (and 50 % in the mean 
NAPSI score of the target nail) in a study published by Tosti et al. [ 46 ]. Acitretin has 
also been used in association with urea nail lacquer in a 73-year-old female patient 
with an impressive fi nger- and toenail psoriasis, and after 6 months of treatment, 
excellent results have been reported [ 47 ]. 

 Piraccini et al. have used acitretin 0.5 mg/kg/day to treat a small number of 
patients with pustular psoriasis of the nails with good response but with a high 
relapse rate [ 20 ].  

13.11.2     Cyclosporin A 

 The effi cacy of cyclosporin A (CyA) (it acts by inhibition of T-cell activity and 
decrease of infl ammatory mediators) has been studied indirectly in studies using 
the medication for the treatment of skin psoriasis. In    a multicenter study where 
90 psoriasis patients with nail disease symptoms were included and the effi cacy 
of CyA at a starting dosage of 3 mg/kg followed by either the increase of the 
dosage to 5 mg/kg/day where needed for 10 weeks and discontinuation thereafter 
or after the fi rst 10 weeks the tapering of the dosage during the next 12 weeks, 
were studied for its effi cacy on nail psoriasis. According to the authors of the 
study, in the fi rst group there was a decrease of the nail involvement by 26.2 % 
and in the second group by 46.0 % [ 48 ]. In a recently published retrospective 
study, seven patients were treated for nail psoriasis with 3 mg/kg/day, and after 
12 weeks, 37.9 % (23.0–52.9) reduction of NAPSI was observed; after 24 weeks 
of treatment the NAPSI score was reduced by 71.8 % [ 7 – 77 ] and at week 48 by 
89.1 % (85.3–92.9) [ 49 ]. The same authors have reported long-term improve-
ment of nail psoriasis symptoms, of both matrix and bed affection, in a series of 
70 patients treated with 3 mg/kg of CyA for 8 weeks [ 50 ]. Another study included 
54 patients with skin and nail psoriasis, and the patients were divided into two 
groups, one receiving CyA as monotherapy at a dosage ranging between 3.5 and 
4.5 mg/kg/day and the other combining CyA 3.5–4.5 mg/kg/day with calcipotriol 
cream applied twice daily. After 12 weeks of treatment, the combination group of 
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patients showed 79 % improvement of subungual hyperkeratosis, onycholysis, 
and pitting, while the monotherapy group showed 47.6 % reduction of the same 
symptoms. Twenty-four weeks after discontinuation of treatment 37 % of the 
patients in the combination group showed relapse while the percentage was 
52.9 % in the monotherapy group [ 51 ]. In a study that included 16 patients with 
nail changes due to psoriasis, CyA in an initial dosage of 3 mg/kg/day and after 
improvement reduction to 1.5 mg/kg/day was administrated, with over 90 % of 
the patient being improved and satisfi ed, while in the period of follow-up (4–15 
months), all the followed-up patients (7 patients) had no relapse [ 52 ]. In a one-
blind randomized study, 17 patients with nail psoriasis received CyA 5 m/kg/day 
for 24 weeks, with a moderate result, in comparison with the other studies using 
the same high dosage and the same long period of time. There was a reduction of 
NAPSI up to 45.2 % for fi ngernails and 37.2 % for toenails and mainly referring 
to the nail bed signs [ 53 ]. 

 From the majority of the abovementioned studies, it is clear that CyA is an effective 
treatment modality for nail psoriasis and since side effects reported in all studies are not 
serious, one could consider it also as a safe treatment.  

13.11.3     Methotrexate 

 Only a small number of studies using methotrexate (MTX) to treat nail psoriasis exist. 
Low dose of MTX (5 mg/week) was reported to be effi cient after 9 months for fi nger-
nails and 13 months for toenails, in a female 11-year-old patient with severe nail 
psoriasis affecting all 20 nails [ 54 ]. Reich et al. used MTX for nail psoriasis and 
reported a reduction of NAPSI 36.8 % after 24 weeks, increasing to 39.3 % after 52 
weeks [ 55 ]. In a retrospective study [ 49 ], 9 patients were treated for nail psoriasis with 
MTX 5 mg/week as initial dosage and thereafter with 7.5–25 mg/week for 48 weeks, 
and a 7.3 % [ 3 ,  8 – 10 ] reduction of NAPSI was observed, after 12 weeks of treatment, 
which was increased to 30.8 % [ 2 – 43 ] at week 24 and to 34.9 % (21.9–48.0) at week 
48. In a one-blind randomized study, 17 patients with nail psoriasis received MTX 
15 mg/day for 24 weeks with a reduction of NAPSI up to 49.3 % for fi ngernails and 
43.1 % for toenails and mainly referring to the nail matrix signs [ 53 ]. 

 Intralesional MTX was used in one patient, with injections of 2.5 mg/week for 6 
weeks and a signifi cant reduction of subungual hyperkeratosis and pitting and the 
most important maintenance of the result for 2 years [ 56 ].  

13.11.4     Biologics 

 Newer treatments for skin psoriasis include anti-TNFa (alefacept, fully human 
recombinant fusion protein; adalimumab, human monoclonal antibody; etanercept, 
fusion protein; infl iximab, chimeric monoclonal antibody) and anti-IL-12,-23 drugs 
(briakinumab, human monoclonal antibody; ustekinumab, recombinant, completely 
human, monoclonal antibody). Most of these drugs have been studied for their 
effi cacy on nail psoriasis, despite the lack of on-label indication. 
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 A retrospective study was conducted based on the medical records of 12 patients 
treated with infl iximab, 14 with adalimumab, and 13 with etanercept in daily practice 
[ 57 ]. The NAPSI was recorded at baseline, week 12, 24, and 48. At week 12, NAPSI was 
improved compared to baseline by 48.0 % (range: 40.2–66.6 %) with infl iximab, 35.0 % 
(range: 25.0–52.6 %) with adalimumab, and 41.7 % (range: 39.5–46.4 %) with etaner-
cept. At week 24, NAPSI was improved by 80.4 % (range: 66.6–90.2 %) with infl iximab, 
70.2 % (66.6–80.2 %) with adalimumab, and 76.1 % (62.5–85.5 %) with etanercept. At 
week 48, NAPSI was improved by 95.1 % (range: 89.5–97.3 %) with infl iximab, 89.5 % 
(75.0–94.8 %) with adalimumab, and 92.8 % (84.3–96.0 %) with etanercept. NAPSI 
percentage improvement was statistically signifi cant across follow-up period ( p  = 0.000) 
for each anti-TNFa treatment, as well as among treatments at all time points (week 12, 
 p  = 0.000; week 24,  p  = 0.001; week 48,  p  = 0.000). So, according to the authors of this 
study, all anti-TNFa agents result in a signifi cant improvement of NAPSI score, with 
infl iximab given the precedence and followed by etanercept and adalimumab. 

 Another recently published open-label retrospective study by Bardazzi et al. [ 58 ] 
considered patients affected by nail psoriasis and moderate to severe cutaneous 
disease. Medical records of 54 patients receiving biologics were analyzed. Eighteen 
of these were receiving etanercept, 16 adalimumab, 14 infl iximab, and 6 ustekinumab. 
At week 36, 88.89 % of the etanercept patients, 93.75 % of the adalimumab, 85.71 % 
of the infl iximab, and 83.33 % of the ustekinumab patients achieved NAPSI75, 
while improvement was seen starting on week 12 with all drugs. 

 The data from these two studies, confi rm that all biologic agents are effective in 
treating nail psoriasis, almost at the same percentage. 

 Analysis of the effi cacy of each biologic agent separately follows. 

13.11.4.1     Alefacept 
 This drug was used intramuscularly and in a dosage of 15 mg/week, in a small study 
published in 2005 in 6 patients with nail disease. Despite the signifi cant improve-
ment reported by the authors (decrease of NAPSI score more than 30 %), we have 
to mention that this was seen in only three of these patients and that patients selected 
had mild psoriasis (NAPSI score below 7 in 67 % of them) [ 59 ]. 

 In another small series of patients but with at least moderate nail disease (NAPSI 
score greater than 15), 2 patients were reported to improve, 2 remained unchanged, 
and in 1 patient the disease was aggravated, after 3 months treatment with alefacept, 
15 mg weekly intramuscularly [ 60 ]. 

 Fifteen patients were treated with alefacept, 15 mg weekly for 12 weeks, and in 
39 % of them there was a reduction of NAPSI score after 12 weeks from the treatment 
discontinuation [ 61 ]. 

 These are small clinical studies and one cannot come to a certain conclusion 
concerning the effi cacy of this drug in nail psoriasis. Unfortunately the drug was 
discontinued after the cases of progressive multifocal leukoencephalopathy that 
were reported [ 62 ].  

13.11.4.2     Etanercept 
 Five hundred sixty-four psoriasis patients were treated subcutaneously with either 
25 mg etanercept twice/week for 54 weeks or 50 mg twice/week for 12 weeks and 
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presented with NAPSI score improvement by 29 % at week 12, by 51 % at week 24, 
and complete resolution in 30 % of them at week 54 (169 patients) [ 63 ]. Sixty-nine 
patients with moderate to severe cutaneous and nail psoriasis received etanercept 
treatment with either 50 mg twice/week for 12 weeks followed by 50 mg once/week 
for 12 more weeks or 50 mg once/week for 24 weeks in an open randomized study. 
The primary endpoint was the improvement of NAPSI score on the target fi ngernail. 
By week 24, 57.0 % of the patients of the fi rst group and 68.6 % of the patients of 
the second group reached NAPSI 75 on the target fi ngernail [ 64 ]. 

 These studies prove that etanercept is an effective and safe treatment for nail 
psoriasis, but clinicians should inform patients that this modality is reacting proba-
bly slower than other biologics.  

13.11.4.3     Adalimumab 
 Data from a prospective, open-label, uncontrolled study by van den Bosch et al., con-
ducted in 9 European countries including 244 patients with psoriatic arthritis and nail 
dystrophy who concluded the 12-week period of treatment, suggest that adalimumab 
provided clinically important improvement in nail psoriasis in addition to joint and 
skin involvement utilizing total NAPSI score. An approximately 57 % decrease in the 
mean NAPSI score was demonstrated by week 12. In 103 patients, there was an 
optional extension period of treatment for 8 more weeks and the decrease of the mean 
NAPSI score was almost 91 % [ 65 ]. In a small cohort study, 7 patients with cutaneous 
and nail psoriasis and 14 patients with psoriatic arthritis and nail affection were treated 
with adalimumab 45 mg twice a month subcutaneously. Outcome measures were 
assessed at baseline and at weeks 12 and 24 using the NAPSI score. Six months later, 
in the patients of the fi rst group, there was a decrease of NAPSI score by 85 % on the 
fi ngernail psoriasis and 71.5 % on the toenail psoriasis, and in the patients of the sec-
ond group, respective numbers were 86 % for fi ngernails and 64 % for toenails. In this 
study an additional parameter which was investigated was the response on the Quality 
of Life Questionnaire which was fi lled by the patients. The initial burden on their 
quality of life of 61.10 ± 17.38 was reduced to 15,652 ± 8,453 at week 24 (69–83.5 %, 
mean 74 %) (Fig.  13.2a, b ) [ 66 ]. Improvement in NAPSI score as high as 54 % at 
week 28 was reported in a randomized, placebo-controlled, double-blind trial study 
by Leonardi et al., where 36 patients were included [ 67 ].

13.11.4.4        Infliximab 
 Twenty-fi ve patients with symptoms of nail psoriasis were treated with infl iximab 
infusions at a dosage of 5 mg/kg, and at week 22 NAPSI-75 was achieved by all 
patients [ 68 ]. In a 50-week, phase III, randomized, double-blind trial in patients 
with moderate to severe psoriasis ( n  = 373), infl iximab demonstrated effi cacy with 
respect to improving nail psoriasis, as measured using NAPSI. The mean percent-
age of improvement in NAPSI from baseline to week 24 was 56.3 % [ 69 ]. In an 
unblinded, non-randomized, open-label study, 13 patients with psoriatic arthritis 
and 5 with severe plaque psoriasis and all with nail involvement were treated with 
infl iximab infusions. NAPSI score was used to evaluate effi cacy on nails and 
DLQI score to assess improvement in quality of life of these 18 patients. All 18 
patients improved with a mean NAPSI score reduction from 55.78 before treat-
ment to 3.28 at week 38 (almost complete clearance, 94 % improvement), while a 
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signifi cant reduction of the score of the international quality of life questionnaire 
was reported in all patients (from 66.28 to 19.11 at week 38, 75.5 % improve-
ment) refl ecting the satisfaction of patients from the improvement in the appear-
ance of their nails (Fig.  13.3a, b ) [ 70 ].

a

b

  Fig. 13.2    ( a ) Adalimumab 
fi gure 1. ( b ) Adalimumab 
fi gure 2       

a b

  Fig. 13.3    ( a ) Infl iximab before treatment. ( b ) Infl iximab after treatment       
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   In a randomized, double-blind, placebo-controlled multicenter study in Asian 
population, 28 patients with cutaneous psoriasis and psoriatic arthritis were 
treated with infl iximab. According to the authors, the improvement in NAPSI 
score at week 10 was 1.4 ± 2.2 in the infl iximab group compared with 0.3± 1.0 in 
the placebo group. NAPSI score improvement was further increased by 2.6± 2.0 at 
week 66 [ 71 ]. 

 A rapid response consisting of almost 62.5 % improvement of NAPSI score at 
week 14, which increased further to 81 % at week 22 of infl iximab treatment, was 
reported in an open-labeled study including 48 patients with nail psoriasis involvement 
(71 % of them has also psoriatic arthritis symptoms). At week 38, 29.2 % of the 
patients achieved NAPSI-90 score [ 72 ].  

13.11.4.5    Ustekinumab 
 The anti-IL-12,-23 drug ustekinumab has also been studied in nail psoriasis, both in 
patients with and without psoriatic arthritis. 

 In one of the fi rst published case reports, what is noticeable is the quick 
response of the patient with complete cure in 8 weeks that is just with two injec-
tions of the medication [ 73 ]. A mean 90 % reduction of NAPSI (from 19.8 on 
week 0 to 2.0 on week 40) and an 80 % improvement in QoL (from a score of 
48.15 to a score of 10.0) in 40 weeks of treatment have been reported in an open 
prospective unblinded study which included 27 patients with cutaneous psoriasis 
and nail symptoms [ 74 ] (Fig.  13.4a, b ). In 102 patients with nail psoriasis and 
moderate to severe skin disease, a double-blind, placebo-controlled study was 
conducted, and the authors conclude that in week 64 the mean percentage of 
improvement in target NAPSI was 56.6 ± 43.2 % and 67.8 ± 37.5 % for the 45 and 
90 mg of ustekinumab, respectively. What is of interest in this study is that at 
week 12 improvement in NAPSI score of the target nails is low and not statisti-
cally signifi cant compared to placebo [ 75 ].

   Thirteen patients in total with skin psoriasis, psoriatic arthritis, and nail disease 
received treatment with ustekinumab according to their body weight (45 and 
90 mg if the exceeded 90 kg). In eight patients that received the dosage of 45 mg, 
adjuvant treatment with 15–30 mg of MTX and in two with cyclosporine 200 mg/
day was added. Five patients received 90 mg of ustekinumab as monotherapy. As 
the authors state, only NAPSI score for fi ngernails was used at week 12 to evaluate 
effi cacy of treatment, as toenails grow slowly and at week 12 they cannot be 
assessed for any improvement. These 5 patients at week 12 presented with a 
reduction of NAPSI score of 37.6 %, the other 8 patients with the combination of 
ustekinumab 45 mg and MTX with a reduction of 27 %, and the last 2 patients 
with the combination of ustekinumab 45 mg and cyclosporine 200 mg, with a 
100 % reduction of NAPSI score [ 76 ]. 

 In another open-label, uncontrolled, non-randomized study published 
recently, 27 patients with skin and nail psoriasis received treatment with 
ustekinumab with a reduction of NAPSI score achieving 100 % after 40 weeks 
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of treatment. At week 16 a reduction of 49 % of the NAPSI score was noted, 
which was increased to almost 88 % at week 28, confi rming the quick response 
that is noted on fi ngernail psoriasis with this medication [ 77 ]. In a large double-
blind, randomized, placebo-controlled, multicenter trial, 545 psoriasis patients 
with fi ngernail disease were included and treated with ustekinumab according to 
the medication’s protocol and the design of the study. NAPSI score, Nail 
Physician’s Global Assessment (Nail PGA) and number of affected nails were 
the indexes for assessing drug’s effi cacy. NAPSI score was signifi cantly 
improved from baseline to week 12 by 26.7 % in the 45 mg group and by 24.9 % 
in the 90 mg group of patients, signaling the early drug’s effi cacy. This improve-
ment was increased at week 24 (46.5 and 48.7 %, respectively). Nail PGA was 
improved as expected at week 24, while a number of affected nails were 
improved already from week 12 [ 78 ]. 

 So, in conclusion, all four existing biologic drugs seem to be effective in treating 
nail psoriasis with or without psoriatic arthritis symptoms.        

a

b

  Fig. 13.4    ( a ) Patient 1, week 
0 ustekinumab. ( b ) Patient 1, 
week 28 ustekinumab       
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    Appendix 13.1. Traditional Systemic Medication 
(Only Studies Using NAPSI Score Are Included) 

 Name  Dosage  Effi cacy 
 Acitretin  0.2–0.3 mg/kg/day   41  %  reduction of NAPSI after 24 weeks  [ 46 ] 

 25 mg/day  18.5 % reduction of NAPSI after 12 weeks 
  40.5  %  reduction of NAPSI after 24 weeks  
 51.7 % reduction of NAPSI after 48 weeks [ 49 ] 

 Cyclosporin A  3 mg/kg/day  37.8 % reduction of NAPSI after 12 weeks 
  71.8  %  reduction of NAPSI after 24 weeks  
 89.1 % reduction of NAPSI after 48 weeks [ 49 ] 

 5 mg/kg/day   45.2  %  reduction of NAPSI after 24 weeks for 
fi ngernails  and 37. 2 % reduction of NAPSI after 
24 weeks for toenails [ 53 ] 

 Methotrexate  15 mg/week   43.3  %  reduction of NAPSI after 24 weeks  [ 54 ] 
 15 mg/week   36.8  %  reduction of NAPSI after 24 weeks  

 39.3 % reduction of NAPSI after 52 weeks [ 55 ] 
 7.5–25 mg/week  7.3 % reduction of NAPSI after 12 weeks 

  30.8  %  reduction of NAPSI after 24 weeks  
 34. 9 % reduction of NAPSI after 48 weeks [ 49 ] 

 15 mg/week   49.3  %  reduction of NAPSI after 24 weeks  [ 53 ] 

   Bold  are used for numbers that are for the same period of treatment time, with different 
medication 

        Appendix 13.2. Biologics in the Nail Treatment 

 Name  Dosage  Effi cacy 
 Etanercept  50 mg × 2/week ×12  76.1 % reduction in NAPSI score at week 24 

 Afterwards, 50 mg × 1  92.8 % reduction in NAPSI score at week 48 
[ 57 ] 

 50 mg × 2/week  88.98 % achieved NAPSI 75 at week 36 [ 58 ] 
 50 mg × 2/week  51 % reduction in NAPSI score at week 24 [ 63 ] 
 50 mg × 2/week × 12 and 
afterwards 50 mg × once/week 
× 12 

 57 % reduction in NAPSI score at week 24 

 OR 
 50 mg × 1/week × 24  68.6 % reduction in NAPSI score at week 24 [ 64 ] 

 Adalimumab  According to drug’s protocol  70.2 % reduction in NAPSI score at week 24 
 According to drug’s protocol  89.5 % reduction in NAPSI score at week 48 

[ 57 ] 
 According to drug’s protocol  93.75 % achieved NAPSI 75 at week 36 [ 58 ] 
 According to drug’s protocol  57 % reduction in NAPSI score at week 12 and 

91 % in week 20 [ 65 ] 
 According to drug’s protocol  85 % reduction in NAPSI score at week 24 [ 66 ] 
 According to drug’s protocol  54 % reduction in NAPSI score at week 28 [ 67 ] 
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 Name  Dosage  Effi cacy 

 Infl iximab  5 mg/kg  70.2 % reduction in NAPSI score at week 24 
 5 mg/kg  95.1 % reduction in NAPSI score at week 48 

[ 57 ] 
 5 mg/kg  85.71 % achieved NAPSI 75 at week 36 [ 58 ] 
 5 mg/kg  56.3 % reduction in NAPSI score at week 24 

[ 69 ] 
 5 mg/kg  94 % reduction in NAPSI score at week 38 [ 70 ] 
 5 mg/kg  81 % reduction in NAPSI score at week 22 [ 72 ] 

 Ustekinumab  According to drug’s protocol  83.33 % achieved NAPSI 75 at week 36 [ 58 ] 
 According to drug’s protocol  90 % reduction in NAPSI score at week 40 [ 74 ] 
 According to drug’s protocol  100 % reduction in NAPSI score at week 40 [ 77 ] 
 According to drug’s protocol  46.5 % reduction in NAPSI score at week 40 [ 78 ] 
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 Key Features 
•     Nail psoriasis in children is rare and usually mild.  
•   Frequency and severity of nail psoriasis do not change in pregnancy.  
•   Onset of nail psoriasis in the elderly is very rare.  
•   Hallopeau’s acrodermatitis continua is the most common variety of nail 

psoriasis in adulthood and old age.  
•   Pustular psoriasis of the nails in children is extremely infrequent.    
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14.1             Introduction 

 Nail psoriasis can occur at any age, associated or not to skin and/or arthropathic 
psoriasis. 

 The frequency, severity, and association of nail psoriasis with skin and/or joint 
psoriasis are different in the different age groups, as it is the approach to the disease, 
since choice of therapy is quite diffi cult in both age groups. 

 This chapter will review nail psoriasis in children and elderly (people older than 
60 years), using the data found in the literature and my two-decade personal experience 
in an outpatient consultation for nail diseases.  

14.2     Epidemiology 

 Nail psoriasis is reported to occur in up to 40 % of children who suffer from skin 
psoriasis, with fi gures that do not signifi cantly differ worldwide [ 1 – 8 ]. Involvement 
of the nails has no relationship with type of psoriasis or duration or extent of 
disease. Besides two studies [ 4 ,  8 ], reporting a higher frequency of nail changes in 
boys than in girls with skin psoriasis, no gender predilection is generally found. 
Differently from adults, in children nail involvement does not correlate with psoriatic 
arthritis. Age of appearance of nail lesions is around 7–12 years. 

 There are no epidemiological data on the frequency of psoriasis limited to the 
nails in children. It is not rare, but it possibly goes unnoticed by the child and 
the parents, as a mild pitting or toenail thickening, the most common signs, are 
often considered not worrisome and in need of a specialist consultation. 

 Skin psoriasis may occur in persons over 60 years old (elderly-onset psoriasis), 
and the frequency of nail involvement does not seem different in that age compared 
to that of younger psoriatic patients [ 9 ]. Isolated nail psoriasis may occur in the 
elderly, and the acral variety of pustular psoriasis (Hallopeau’s acrodermatitis continua) 
is typical of adult-elderly persons [ 10 ].  

14.3     Clinical Features 

 Clinical features are shown in Table  14.1 .
    Nail psoriasis in children : nail symptoms are usually mild and frequently go 

unnoticed by the child and the parents.

•    In the fi ngernails, psoriasis in children typically produces a mild  pitting . Pitting 
results from psoriatic involvement of the proximal nail matrix with focal defective 
keratinization of nail matrix cells and persistence of groups of nucleated and 
incompletely keratinized (parakeratotic) cells on the nail plate surface. These 
cells poorly adhere to each other and detach to the nail plate surface leaving 
small holes, the pits, which appear as punctate depressions (Fig.  14.1 ). Pitting is 
rarely seen in the toenails (Fig.  14.2 ) and it is not exclusive of psoriasis, as it can 
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  Table 14.1    Clinical features 
of nail psoriasis in special 
populations  

 Nail psoriasis in children 
  In up to 40 % of children with skin psoriasis 
  Isolated nail lesions rare 
  Age of onset 7–12 years 
  Usually mild 
  Fingernails: pitting 
  Toenails: nail plate thickening 
  Pustular psoriasis exceptional 
 Nail psoriasis in the elderly 
   No data about prevalence of nail involvement in  elderly-

onset skin psoriasis 
  Isolated nail lesions rare 
  Hallopeau’s acrodermatitis typical of this age group 

  Fig. 14.1    Pitting, punctate 
depressions of the nail plate, 
is the most frequent sign of 
nail psoriasis in children       

  Fig. 14.2    Toenail pitting in a 
13-year-old girl. Psoriatic pits 
are fi lled by scales       
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be also seen in alopecia areata of the nails and in eczema. Psoriatic pits are 
typically large and irregular in shape and distribution (Fig.  14.3 ). In children, 
pitting is usually mild and limited to one or to a few digits, and it is only rarely 
associated to other signs of nail psoriasis (Fig.  14.3 ). Involvement of several 
digits with evident nail dystrophy is uncommon (Fig.  14.4 ).

•         The second most common sign of nail psoriasis in children is  onycholysis 
associated with subungual hyperkeratosis . The term onycholysis describes 
detachment of the nail plate from the underlying nail bed. The nail plate appears 
white due to the presence of air underneath it. Subungual hyperkeratosis results 
from excessive proliferation of nail bed/hyponychium keratinocytes that leads 
to accumulation of scales under the nail plate. Onycholysis and subungual hyper-
keratosis are often present together in childhood nail psoriasis and may be seen 
in the fi ngernails (Fig.  14.5 ), but are more frequently evident in the toenails 
(Fig.  14.6 ). They typically involve several nails, not necessarily of the great toes. 
This is an important diagnostic clue. Splinter hemorrhages may be associated, 
favored by trauma. The salmon-pink erythematous border (oil drop sign) that 
in psoriasis usually surrounds the onycholytic area may be absent or scarcely 

  Fig. 14.3    Nail psoriasis in 
a 9-year-old boy. The severity 
varies from nail to nail       

  Fig. 14.4    Nail psoriasis 
in an 8-year-old girl: pitting 
is severe and involves 
several nails       
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visible in children’s toenails (Fig.  14.7 ), making diagnosis diffi cult in the absence 
of skin signs of psoriasis. As trauma worsens nail symptoms, nail biting worsens 
onycholysis and subungual hyperkeratosis in fi ngernail psoriasis (Fig.  14.8 ). 
Differential diagnosis involves other diseases that cause onycholysis and subungual 
hyperkeratosis, mainly distal subungual onychomycosis and eczema. Onycho-
mycosis is rare in children, where it can be limited to a single digit, including the 
fi ngernails [ 11 ]. The nail signs may be clinically indistinguishable from those of 
nail psoriasis, and differential diagnosis can be impossible without mycology 
(Fig.  14.9 ). Eczema in childhood is commonly due to atopic dermatitis, which 
can involve the hand and the periungual tissues, causing mild onycholysis and 
subungual hyperkeratosis (Fig.  14.10 ). Nail signs are always associated with der-
matitis of the dorsal of the volar skin of the hand. Nail thickening with increased 
transverse curvature due to severe nail bed hyperkeratosis with onset in child-
hood is a typical fi nding of pachyonychia congenital, where they involve all 20 
nails with different degrees of severity [ 12 ]. The family history and the associ-
ated fi ndings lead to the diagnosis.

•            Nail plate thickening  with diffi cult nail trimming, involving several toenails, is in 
my experience a common sign of presentation of nail psoriasis at very young 

  Fig. 14.5    Nail psoriasis 
in a 12-year-old girl: the 
fourth fi ngernail shows 
onycholysis and mild 
subungual hyperkeratosis       

  Fig. 14.6    Nail psoriasis in 
a 9-year-old girl: several 
toenails show onycholysis 
and subungual hyperkeratosis       
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  Fig. 14.8    Nail psoriasis 
in a 14-year-old boy with the 
habit of nail biting. The nails 
are short due to biting, 
and they show onycholysis, 
subungual hyperkeratosis, 
and splinter hemorrhages 
worsened by the mechanical 
trauma       

  Fig. 14.9    Onychomycosis 
due to  Trichophyton rubrum  
of the fi fth fi ngernail in a 
7-year-old girl: onycholysis 
and subungual hyperkeratosis 
strongly resemble those due 
to nail psoriasis       

  Fig. 14.7    Nail psoriasis 
in an 11-year-old boy. Only 
some toenails are affected 
with onycholysis and 
subungual hyperkeratosis 
causing nail thickening. 
The erythematous border 
that limits the onycholysis 
is scarcely evident       
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age: the parents notice gradual thickening of one of several nail plates of the 
child’s toenails that are diffi cult to trim (Fig.  14.11 ). Differential diagnosis 
includes onychogryphosis, which is rare in children, especially below the age of 
10 years, and usually involves the 1st toenail.

•       Parakeratosis pustulosa  is a possible clinical variety of nail psoriasis in children 
[ 13 ]. It is usually limited to one digit, most often the thumb or the index fi nger, 
which shows mild psoriasiform changes more marked on one side of the nail 
(Fig.  14.12 ). In most patients, nail signs are associated or preceded by erythema, 
scaling, and vesicles of the fi ngertip. Differential diagnosis includes eczema, and 
patch tests may show allergic contact dermatitis. Parakeratosis pustulosa either 
regresses spontaneously or evolves in nail psoriasis.

•      Nail psoriasis may also appear as  trachyonychia . Trachyonychia, or    twenty-nail 
dystrophy, is an acquired benign infl ammation of the proximal nail matrix that 
produces characteristic nail plate surface abnormalities [ 14 ]. The affected nail 
shows diffuse homogeneous roughness, due to fi ne superfi cial striations 

  Fig. 14.10    Atopic eczema 
in a 10-year-old boy. Skin 
signs of chronic dermatitis 
are associated with mild 
onycholysis and subungual 
hyperkeratosis       

  Fig. 14.11    Nail psoriasis 
in a 2-year-old boy: nail 
thickening with diffi cult 
nail trimming is the most 
evident sign       
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distributed in a regular, longitudinal, parallel pattern (Fig.  14.13 ). Small, 
 superfi cial, adherent scales may be present. Nail thinning with koilonychia is 
frequent, as well as hyperkeratosis of the cuticles (Fig.  14.14 ). Trachyonychia 
may affect one, several, or all nails and can be due to different infl ammatory 
diseases, such as alopecia areata, psoriasis, eczema, and lichen planus. In the 

  Fig. 14.13    Trachyonychia in 
an 8-year-old girl. The nails 
are rough, due to multiple 
regular superfi cial longitudi-
nal striations       

  Fig. 14.12    Parakeratosis 
pustulosa in a 13-year-old 
girl: one fi ngernail shows 
pitting, nail plate surface 
abnormalities, and salmon- 
pink discoloration, which are 
more marked on one side of 
the nail       
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absence of anamnestic or clinical data that suggest the pathology, it is impossible 
to detect the disease that is causing trachyonychia without a histopathological 
study. A nail biopsy is however not indicated in trachyonychia, as it is usually a 
benign condition that tends to improve with time.
        Nail psoriasis in the elderly : nail signs are similar to those seen in adults with 

nail psoriasis.

•    The most common clinical presentation of nail psoriasis in the elderly is  ony-
cholysis with erythematous border , which can affect the fi ngernails (Fig.  14.15 ) 
and the toenails (Fig.  14.16 ), together or separately. When the toenails are the 
exclusive site of involvement, differential diagnosis with traumatic onycholysis 
and distal subungual onychomycosis is very diffi cult (Fig.  14.17 ). Dermoscopy 
may be helpful, as it visualizes the salmon-pink border surrounding the distal 

  Fig. 14.14    Trachyonychia 
in a 7-year-old boy. Severity 
of nail signs varies in the 
different nails, with the 
second and third fi ngernails 
showing the more severe 
changes: nail roughness due 
to longitudinal striations is 
associated with thinning and 
koilonychia. Note mild 
hyperkeratosis of the cuticles       

  Fig. 14.15    Nail psoriasis 
with typical signs in a 
72-year-old woman: the 
fi ngernails show onycholysis 
with erythematous border and 
some splinter hemorrhages       
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detachment and the associated splinter hemorrhages (Fig.  14.18 ) [ 15 ], and does 
not show the typical features of onychomycosis [ 16 ], but mycology is always 
required to rule out onychomycosis. In our experience, nail psoriasis does not 
predispose to onychomycosis.

•         Nail psoriasis in the elderly may sometimes affect one or a few fi ngernails and 
induce only  nail plate surface abnormalities  (Figs.  14.19  and  14.20 ). Differential 
diagnosis is again with fi ngernail onychomycosis, which may present in the 
same way. Examination of the 20 nails, the palms, and the soles, together with 
mycology, is necessary in these cases.

  Fig. 14.17    Psoriasis limited to the toenails in a 78-year-old man without any skin lesion. 
Onycholysis, subungual hyperkeratosis, and splinter hemorrhages are not specifi c and do not allow 
differentiation from onychomycosis       

  Fig. 14.16    Same patient of 
Fig.  14.15 : psoriasis produces 
onycholysis with erythema-
tous border of the great 
toenail       
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  Fig. 14.18    Dermoscopy of 
nail psoriasis showing the 
pink-yellow border that 
surrounds the onycholysis 
and better visualize splinter 
hemorrhages. The technique 
helps in differential diagnosis 
with distal subungual 
onychomycosis, but does not 
substitute mycology       

  Fig. 14.19    Nail psoriasis in 
a 66-year-old man. Exclusive 
involvement of the nail 
matrix of the fi rst fi nger 
produces nail plate surface 
abnormalities       

•       Pustular psoriasis of the nails may have onset in old age, both in the variant pal-
moplantar pustular psoriasis and as Hallopeau’s acrodermatitis continua. 
 Palmoplantar pustular psoriasis  with nail involvement is characterized by acute 
infl ammation with pustules involving the palmoplantar skin, the periungual tis-
sues (Fig.  14.21 ), and the nail bed, with nail plate destruction, erosions, and 
crusts (Figs.  14.21 ,  14.22 , and  14.23 ). Pain is a common complain.  Hallopeau ’ s 
acrodermatitis continua  is a chronic-recurrent variant of pustular psoriasis that 
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  Fig. 14.20    Nail psoriasis in 
a 67-year-old woman. The 
fourth and fi fth fi ngernails 
show surface abnormalities 
that resemble those due to 
onychomycosis of the 
fi ngernails       

  Fig. 14.21    Palmoplantar pustular psoriasis in a 66-year-old man. The plantar skin shows infl am-
mation with pustules and crusts and the periungual skin of the great toe is markedly infl amed, with 
pustules under the nail plate       

  Fig. 14.22    Palmoplantar 
pustular psoriasis in a 
64-year-old man: the nail bed 
is the site of the pathology 
with onycholysis, erosions, 
and thick crusts. Note 
psoriasiform lesions of the 
proximal nail folds       
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has a typical onset in adulthood and old age [ 10 ] and involves the distal part of 
one or a few digits, including the nails. In acute phase, the affected digits show 
periungual and subungual pustules with onycholysis or nail plate destruction 
(Figs.  14.24  and  14.25 ). When the acute episode has subsided, the affected digit 
shows onycholysis with periungual erythema and nail bed scaling (Fig.  14.26 ). 
Pustular psoriasis may destroy the nail apparatus causing defi nitive loss of the 
nail. Acro-osteolysis due to bone resorption is fortunately uncommon [ 17 ] 
(Figs.  14.27  and  14.28 ).

14.4                  Diagnostic Clues 

•     Look at all the 20 nails in order not to miss onychodystrophies that the parents, 
or the old patient, have not noticed.  

•   Look at the symptoms of the affected nails and detect the site of the nail appara-
tus that is affected: nail matrix, nail bed, and proximal nail fold.  

  Fig. 14.23    Palmoplantar pustular psoriasis in a 70-year-old man. The lesions involve the skin and 
the nails of the hands and feet, with signs more severe in the toenails       
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  Fig. 14.25    Hallopeau’s 
acrodermatitis continua in 
a 77-year-old man. Acute 
infl ammation, pustules, 
and nail plate destruction 
involving three digits       

  Fig. 14.24    Hallopeau’s acrodermatitis continua in a 77-year-old woman. The left great toenail shows 
acute periungual infl ammation with nail plate absence and pustules of the nail bed and distal pulp       
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•   Look at the knees and elbows, as well as at the scalp and folds, in search of signs 
of psoriasis.  

•   Look at the plantar skin in order to rule out palmoplantar keratoderma in children 
and tinea pedis in the elderly.  

•   Ask for family or personal history of psoriasis.  
•   Exclude fungal infection by mycology.    

  Summary for the Clinician 
•     Do not forget that psoriasis may be limited to the nails both in children and in the 

elderly.  
•   Nail symptoms of psoriasis may be unusual in children, with nail thickening as 

the main sign.  

  Fig. 14.26    Hallopeau’s 
acrodermatitis continua in a 
62-year-old man. The acute 
episode is remitting and the 
digit shows mild periungual 
infl ammation with onycholy-
sis and scaling of the nail bed       

  Fig. 14.27    Hallopeau’s 
acrodermatitis continua in a 
74-year-old woman. 
Infl ammation and pustules 
along the digit       
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•   Relapsing pustular infl ammation of one digit, with involvement of the periungual 
skin and nail bed in an adult patient, is suggestive for Hallopeau’s acrodermatitis 
continua.  

•   The presence of joint pain and swelling of the distal phalanges, which in young 
and adults with nail psoriasis may be a sign of joint involvement, is not common 
in elderly, who commonly have sign of arthrosis.         
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         Selecting    an optimal treatment for patients with nail psoriasis is as much art as 
science. We present a rational stepwise approach for choosing nail psoriasis therapy 
by focusing on patient characteristics and nail features and severity and highlighting 
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 Key Features 
•     Selecting an optimal treatment for patients with nail psoriasis is as much 

art as science.  
•   Choice of nail psoriasis treatment depends on many factors which are 

either patient related or psoriasis disease related.  
•   The extent and severity of nail psoriasis and the impact on quality of life 

are important in choosing a therapy for nail psoriasis.    
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current and emerging treatments for nail psoriasis. While there are currently no 
treatments that are FDA approved specifi cally for the treatment of psoriatic nails, 
the literature is replete with studies of various treatments. Many excellent compre-
hensive reviews of clinical trials evaluating effi cacy of topical and systemic drugs 
used to treat nail psoriasis have been published, and a PubMed search resulted in 
over 3,000 studies that look at some aspect of nail psoriasis treatment and it is not 
our intention to review all of those studies [ 1 – 5 ]. 

 Nail psoriasis, which affects 80–90 % of psoriatics at some time during their life, 
can be a frustration and a challenge for patient and physician alike [ 6 ,  7 ]. Psoriasis 
affects the nails in 10–50 % of psoriatics and occasionally nail psoriasis can be the 
sole feature or the presenting clinical fi nding of cutaneous psoriasis. A recent large 
study of pediatric patients found a 39 % prevalence of nail psoriasis [ 8 ]. Nail psoriasis 
severity is positively correlated with duration, extent and severity of plaque psoriasis, 
and with psoriatic arthritis (PsA) [ 9 ]. In fact, studies show a 70 % prevalence of nail 
PsO in patients with PsA, and in some cases the nail involvement occurs early in the 
disease process and may be predictive of subsequent PsA development [ 10 ,  11 ]. 

 Healthy nails are important for protecting the digits, assisting in tasks that require 
dexterity, and making the hands more effi cient as tools. Psoriatic nail dystrophy can 
negatively affect occupational activities and hobbies. Moreover, unsightly fi ngernail 
psoriasis can cause psychological distress and may cause patients to avoid certain 
activities and social situations [ 12 ]. Thus, nail psoriasis impairs nail function and 
appearance and is a burden for patients by seriously impacting quality of life as it 
interferes with occupational, social, and recreational activities [ 13 ,  14 ]. 

 As with other nail disorders, the clinical appearance of the nail depends on which 
part of the nail unit is involved with psoriatic infl ammation. Psoriatic infl ammation 
can involve the nail bed, nail matrix, and nail fold, resulting in different clinical 
fi ndings accordingly. Nail bed psoriasis is characterized by onycholysis and associ-
ated features of oil drop/salmon patch dyschromia, splinter hemorrhages, and nail 
bed hyperkeratosis (Figs.  15.1  and  15.2 ). The hallmark of nail matrix psoriasis is 
pitting and associated features of crumbling and psoriatic leukonychia which are the 
same process involving different portions of the matrix and for different durations. 
Both nail bed and nail matrix psoriasis present the challenge of local delivery of 
drug to the part of the nail unit responsible for the nail changes. For that reason, the 

  Fig. 15.1    Nail matrix 
psoriasis, features of pitting 
(depressions in the nail plate), 
and psoriatic leukonychia 
(smooth white spots in the 
nail plate)       
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nail bed and nail matrix may respond differently to some nail psoriasis treatments. 
Psoriasis of the proximal and lateral nail folds can result in cuticle loss and lead to 
psoriatic paronychia. When nail fold attachment to nail plate is altered by psoriasis 
involving the nail folds, irregularities of the surface of the nail plate is seen as similar 
to other types of chronic paronychia.

    The diagnosis of nail psoriasis is generally not diffi cult for an experienced 
dermatologist, especially in the setting of plaque psoriasis. The most common and 
most important mimic of nail psoriasis is onychomycosis. To further complicate 
the matter roughly, one third of patients with nail psoriasis have concomitant nail 
fungus [ 15 – 18 ]. 

15.1     Choice of Treatment of Nail Psoriasis 

 The choice of nail psoriasis treatment depends on many factors which are either 
patient related or psoriasis disease related. Just as psoriasis in other cutaneous 
locations such as scalp, genital, and palms present unique challenges to treatment, 
nails can be diffi cult to treat due to the anatomic and physiologic properties of the 
nail unit. There are a few fi rst steps that most of nail psoriasis patients benefi t from.

    1.    Education about the nail psoriasis disease process including nail growth rate and 
timeline for improvement is important. Patients like to know the landscape of treat-
ment options and the risks, benefi ts, and limitations of various treatment strategies.   

   2.    Assessment of the extent of nail disease and the impact it has on their occupational 
and social life quality is an important factor. Some patients are not bothered by 
even severe nail involvement, whereas others may be signifi cantly impacted 
by minimal pitting or onycholysis. A patient questionnaire is useful in obtaining 
this information from the patient (Fig.  15.3 ).

       3.    Basic nail care is essential for all nail psoriasis patients. Over manipulation can 
koebnerize the psoriasis and impede progress. Patients should be instructed to 
treat their nails gently, wear gloves for wet work and chores, and limit contact 
with harsh chemical and cosmetic processes.     

  Fig. 15.2    Nail bed psoriasis, 
features of onycholysis, and 
oil drop discoloration       
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 Treatment of nail psoriasis can be divided into topical therapy, intralesional therapy, 
devices, and systemic (traditional and biologic) therapy. Rather than repeat the long 
lists of studies and data presented in other extensive review articles, these categories 
of nail psoriasis therapy will be summarized. There are currently no drugs approved 
by the FDA specifi cally for the indication of nail psoriasis. 

15.1.1     Topical Therapy for Nail Psoriasis 

 Patients who are minimally bothered by their nail psoriasis and who have had no 
previous therapy for their nails should be given a trial of topical therapy as fi rst line. 
Many different topical treatments have been used to treat nail psoriasis in the form 
of solutions, creams, ointments, lacquers, gels, and foams, both with and without 
occlusion. The most well-studied drugs for topical treatment of nail psoriasis are 
clobetasol solution and lacquer [ 19 ], tazarotene [ 20 ,  21 ], and calcipotriol (Vitamin D3) 
[ 22 ]. Additional small studies have been published on tacrolimus, dithranol [ 23 ], 
topical fl uorouracil [ 24 ], and cyclosporine [ 25 ]. A recent report showed effi cacy of 
indigo naturalis in improving nail psoriasis in children [ 26 ].  

  Fig. 15.3    Nail psoriasis questionnaire       

 

A.Q. Hare et al.



153

15.1.2     Intralesional Therapy for Nail Psoriasis 

 For patients who have mild to moderate nail psoriasis not responding to topical 
therapy, intralesional cortisone is appropriate. Intralesional injections of low-
dose corticosteroid are considered by some to be the mainstay of local treatment 
of nail psoriasis. Typically, triamcinolone at doses from 2.5 to 10 mg/cc is 
injected slowly with a 30 gauge needle into the proximal and lateral nail folds 
every 4–8 weeks [ 15 ]. It is not a painful procedure when performed carefully. It 
helps to cool the skin prior to the injections and to inject superfi cially into the 
nail folds so the drug can diffuse to the matrix and nail bed. Direct injection into 
the nail matrix or nail bed is painful, causes subungual hemorrhages, and is not 
necessary for successful therapy.  

15.1.3     Devices for Nail Psoriasis Therapy 

 When light-based therapy (UVA, UVB, and PUVA) is used to clear plaque psoriasis, 
the nails will often improve over time, but there is very little data on nails alone 
[ 27 ]. Superfi cial X-ray and Grenz Ray have been used historically and shown to 
be effective but has since fallen out of favor [ 28 ]. More recently, 595 pulse dye 
laser (PDL) has shown effi cacy in some small studies [ 29 ,  30 ]. Photodynamic 
therapy (PDT) using methyl-aminolevulinic acid with PDL 595 did not add any 
benefi t over PDL alone [ 31 ].  

15.1.4     Systemic Treatment of Nail Psoriasis 

 Patients with severe nail psoriasis who have not responded to local therapy or who 
have widespread plaque psoriasis and/or PsA will usually benefi t from systemic 
therapy with either traditional agents such as methotrexate or with biologics. 
Acitretin, an oral retinoid, has been shown to benefi t nail psoriasis at very low dose 
0.2–0.3 mg/kg/day [ 32 ] and also at 0.5 mg/kg when used with urea nail lacquer 
[ 33 ]. Although methotrexate and cyclosporine have been shown to be effective in 
psoriasis vulgaris, there are very few trials that look at nail psoriasis [ 34 – 37 ].  

15.1.5     Biologics 

 The past decade has ushered in the era of biologics, which are highly effective and 
safe in the treatment of psoriasis and psoriatic arthritis. There is data that infl iximab 
[ 38 ], adalimumab [ 39 ], etanercept [ 40 ,  41 ], golumumab [ 42 ], alefacept [ 43 ], and 
ustekinumab [ 44 ] all show signifi cant effi cacy in improving nail psoriasis. 

 While the extent and severity of nail psoriasis and the impact on quality of life 
are important in choosing a therapy for nail psoriasis, other factors should also be 
considered. Obviously the effi cacy and safety of a particular therapy for nail 
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psoriasis is important, as are patient acceptance, ease of administration, conve-
nience, and cost, which are also considerations when selecting a treatment for nail 
psoriasis (Table  15.1 ).
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         The    major problem when treating nail psoriasis is either the diffi culty of the topical 
medications to present their therapeutic effi cacy or the side effects of the systematically 
administrated drugs. 

 Topical medications must penetrate the nail plate which in normal conditions 
presents unique barrier properties, taking in consideration also that in psoriasis it 
can be thickened due to the hyperkeratosis of the nail bed, increasing diffi culties in 
acting properly. 
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 Key Features 
•     The nail plate acts like a barrier for topical treatment.  
•   Side effects of systemic treatment are a concern for the patients.  
•   Interactions of systemic drugs are also a problem for the psoriatic patient.  
•   New formulations with better penetration, no side effects and no interac-

tion are needed.    
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 Systemic drugs have three major problems. The fi rst has to deal with side effects 
of these drugs, the second with interactions with other systemic medications 
that these patients are probably receiving, and the third with the lack of on-label 
indication for nail psoriasis. The latter is a major problem when the patient has 
isolated nail involvement. 

 So, major improvement for topical drugs would be solving penetration problems 
and for systemic ones would be creating new drugs with few or no side effects and 
no interactions. 

 Most of the information concerning penetration enhancing of topical medication 
comes from studies with antifungal drugs, and these vehicles can probably be tested 
in the future for delivering steroids or other psoriasis-effective drugs. 

 Ciclopirox dissolved in a lipid diffusion enhancer (utilizing the lipid pathway of 
the nail) proved to be concentrated in deep nail layers and nail bed in a statistical 
signifi cant greater concentration than the same drug in the form of a lacquer [ 1 ]. 
Thiourea, which improves the solubility and due to this effect nail penetration, 
has also been used as an enhancer of ciclopirox olamine through the nail plate [ 2 ]. 
Low-molecular- weight polyethylene glycols, due to their ability to lead to greater 
water uptake and swelling of the nail, can be used as trans-ungual permeation 
enhancers either alone or in combination with iontophoresis [ 3 ]. Hydrophobins A-C 
(proteins rich in cysteine) in a concentration of 0.1 % have been studied on cadaver 
nails, and they proved to enhance the permeability of terbinafi ne 10 % solution in 
60 % ethanol/water [ 4 ]. Pretreatment of the nail plate with phosphoric acid 1 or 
10 % (w/w) for a short duration (60 s) can be a potential method for improving the 
effi ciency of topical monotherapy treatment for nail disease according to the authors 
of a study which tried to study the increase of the delivery into and across the human 
nail plate of terbinafi ne hydrochloride and 5-fl uorouracil [ 5 ]. According to the 
authors of a study published recently which tested the ability of a formulation of 
triamcinolone (containing  N -acetylcysteine – as penetration enhancer and Pluronic 
F-127 – with gelling properties and increase ability of drugs solubility) to deliver 
the active ingredient across the human nail, aqueous-based nail lacquers represent a 
superior formulation strategy in human nail delivery [ 6 ].    The addition of inorganic 
salts (0.5 M), due to their ability to augment the hydration of the nail plate and also 
increase the thermodynamic activity of the drug, enhanced terbinafi ne absorption 
three to fi ve times through the nail, while the drug load was increased four up to 
seven times. Interestingly, increase of the concentration of the inorganic salts to 1 M 
(but not more) increased the effect [ 7 ]. In vitro study on human nail clippings of the 
enhancing properties of thioglycolic acid and urea hydrogen peroxide revealed 
that thioglycolic acid but not urea hydrogen peroxide could increase the permeabil-
ity of caffeine and methylparaben, four- and twofolds, respectively. The mode of 
action of both enhancers is expressed via the disruption of keratin disulfi de bonds 
and the formation of pores that provide more “open” drug transport channels [ 8 ]. 

 Enhancing drug penetration can also be achieved through mechanical modalities 
like ultrasounds. A slip-in device consisting of an ultrasound transducer and a drug 
delivery compartment above each toenail was used. The device was connected to a 
computer and canine nails were used. A stereomicroscope was used to access the 
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quantity of the drug-mimicking compound and was delivered through the nail 
plate which was increased by this method [ 9 ]. 

 What remains to be tested and subsequently proved is the effi cacy of the 
abovementioned chemical enhancers and mechanical modalities with drugs that can 
be effective with nail psoriasis.    
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