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Abbreviations

FDA	 Food and Drug Administration
HPCH	 Hydroxypropyl chitosan
TOWL	 Transonychial water loss

�Anatomy of the Nail

The nail plate is a fully keratinized structure that 
is 0.5–1  mm thick and is produced by the ger-
minative epithelium of the nail matrix. Under 
normal conditions, the mean growth rate of a 
fingernail is 3 mm/month and that of a toenail is 
1 mm/month. The matrix consists of an epithe-
lium that keratinizes without the formation of a 
granular layer and is made up of three distinct 
layers:

•	 The dorsal nail plate (0.08–0.1 mm thick) is 
produced by the proximal portion of the nail 
matrix and gives the nail plate its characteris-
tic hardness and smoothness.

•	 The intermediate nail plate (0.3–0.5 mm thick) 
is produced by the distal matrix and gives the 
nail flexibility.

•	 The ventral nail plate (0.06–0.08 mm thick) is 
produced by the nail bed and is necessary for 
the adhesion to the nail plate [1].

Nail plate keratinocytes consist of 80–90% 
hard, hair-type keratin filaments and 10–20% soft, 
epithelial-type keratin filaments that are orien-
tated in multiple directions. In the α-keratin fila-
ment predominant middle layer, the filaments are 
oriented perpendicularly to the growth axis. The 
dorsal and ventral layers are composed of epi-
dermis-type keratin filaments which are oriented 
parallel and perpendicular to the growth axis [2].

Sulfur makes up approximately 10% and cal-
cium makes up 0.2% of the nail plate by weight, 
respectively. The remaining principal minerals 
include magnesium, calcium, iron, zinc, sodium, 
and copper [3]. Healthy nails contain up to 5% 
lipids filling certain ampullar dilations of the dor-
sal plate and intercellular spaces in the ventral 
plate [1]. These lipids, particularly acylcerami-
des, coupled with the disulfide bonds of cys-
tine and desmosomes, are considered the main 
contributors to nail hardness and are referred 
to as the intercellular “cement” [4, 5]. They 
work in sync via cross-linking α-helix keratin 
fibers together between the corneocytes, all held 
together by hydrophobic interactions, forming a 
water-impermeable layer [6].
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�Risk Factors and Pathogenesis

The factors that are critical to the integrity of the 
nail plate include the following:

	1.	 The intracellular skeleton structure of keratin 
fibrils

	2.	 Keratin-associated proteins that form the 
matrix between keratin filaments

	3.	 Lipid bilayers
	4.	 Desmosomes

Epithelial growth and keratinization occur 
in both the nail matrix and nail bed and are 
responsible for creating a normal nail plate. 
Environmental factors, both chemical and 
mechanical, may damage intercellular adhesion 
of the nail plate corneocytes, causing lamellar 
peeling known as onychoschizia (Fig. 10.1). The 
longitudinal ridges and splits, known as onychor-
rhexis (Fig. 10.2), are caused by fluctuations in 
nail plate production by the matrix. Nail matrix 
vascularization and oxygenation are crucial for 
normal keratinization [7]. The primary pathology 
of brittle nails is believed to be secondary to nail 

plate hydration and/or nail matrix or corneocyte 
abnormalities. Family history and genetic predis-
position contribute to the pathogenesis [8, 9].

Nail plate hydration is thought to be a sig-
nificant factor in the pathogenesis of brittle nails 
[10]. It was generally accepted that baseline 
nail water content is approximately 16–18%, 
and the nail becomes brittle when it becomes 
less than 16% and soft when greater than 25% 
[11]. Transonychial water loss (TOWL), defined 
as water escape through the nail plate, is rela-
tively high compared to the stratum corneum, 
although this has been challenged [12–14]. It is 
difficult to replace water lost from the nail plate 
because extensive soaking paradoxically results 
in enhanced water loss, not rehydration [15].

Utilizing a “nail flexometer” on cadaver nails, 
Finlay et al. noted the increased flexibility of the 
nail plate after immersion in water, implying 
increased moisture content is a significant fac-
tor for flexibility. Moreover, they noted that the 
nail maintained its enhanced flexibility after the 
application of mineral oil or phospholipids on 
the nail, implying that one can trap the increased 
moisture with a hydrophobic seal [16]. Raman 
spectroscopic studies on the nail plate confirmed 
that mechanical properties are directly related to 
nail plate water content [17].

Fig. 10.1  Onychoschizia: lamellar splitting of the free 
edge of the nail plate generally attributed to intercellular 
fractures of nail plate corneocytes

Fig. 10.2  Onychorrhexis: fissuring of the longitudinal 
nail plate generally attributed to nail matrix dysfunction
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The importance of nail plate water content in 
the pathology of brittle nails has been challenged. 
In one study (n  =  102), the authors found that 
there was no statistically significant difference in 
water content between patients with brittle nails 
(11.9%) and healthy patients (12.5%). Moreover, 
participants of the study who used hand moistur-
izers frequently had 6.57 greater odds to suffer 
from brittle nails (95% CI 1.35, 32.10) than those 
with healthy nails [8]. Nevertheless, while water 
content in it of itself may not be a risk factor for 
brittle nails, excessive hydration and desiccation 
likely disrupt intercellular lipid lamellae [18, 19]. 
Wetting and drying cycles of the nail plate can 
result in contraction and expansion of the nail, 
damaging corneocyte adhesion, specifically man-
ifesting itself as in onychoschizia, in women, in 
thumb-sucking infants, and during the changing 
seasons [20–24]. This is supported by the finding 
of decreased sulfur content in 77.3% of patients 
(n = 55) with dystrophic nails, implying a paucity 
of disulfide bridges weakening the corneocyte-
based infrastructure of the nail plate [25].

Occupational exposure to chemicals, thiogly-
colates, cement, solvents, alkalis, acids, anilines, 
salt, and sugar solutions can all dissolve intercel-
lular lipids, causing fractures between corneo-
cytes leading to brittle nails [26]. Although nail 
lacquer alone is not deemed a risk factor in and 
of itself, excessive use of polish removers, hard-
eners especially those containing formaldehyde, 
cuticle removers; special nail procedures such as 
nail wrapping, sculpturing, premixed acrylics, 
and gel polish; and the improper use of mani-
cure tools can all create intercellular fissures in 
the nail plate [27–30]. Occupational contact with 
a variety of solutions and solvents can lead to 
progressive dehydration of the nail plate and is 
found in shoemakers, carpenters, and even tea 
pickers [31, 32].

The prevalence of brittle nails in these occu-
pations may also be attributed to repetitive 
bouts of microtrauma, which may account for 
the increased prevalence found in chemical and 
medical personnel, photographers, painters, and 
musicians [1, 33]. Normal activities of daily liv-
ing may also contribute to traumatic brittle nails 
such as typing, dialing, improper nail clipping, 

onychotillomania, and onychophagia [1, 34, 35]. 
Although the increased prevalence of brittle nails 
in women has been attributed to a heightened 
cosmetic consciousnesses, other factors are likely 
involved including household chores (either due 
to increased water exposure or microtrauma) [1], 
a constitutional fragility relative to males [23] 
(possibly due to their thinner nail matrix [36]), 
slower nail growth rates relative to men, [37] 
decreased lipid content in aging women [38], or 
possibly to postmenopausal changes [39].

Fungal infections can traumatize the nail 
plate, fracturing both intracellular and intercel-
lular via fungal proteolytic activity, crumbling 
the nail plate, and increasing the susceptibility 
of idiopathic nail brittleness [21]. Although other 
dermatological conditions may cause brittleness, 
they often present in a variety of ways other than 
onychorrhexis and onychoschizia. These include 
the thinning, longitudinal ridging, and distal 
splitting of lichen planus [40] and lichen striatus; 
the longitudinal streak with distal splitting at the 
nail’s free edge of Darier’s disease [1]; the lamel-
lar exfoliation of eczema; the rough, sandpapered 
nails of trachyonychia [41]; the grid-like and 
superficial pitting of alopecia areata [42]; and the 
irregular and deep pits of nail psoriasis [43]. The 
overlapping features of these pathologies led to 
the hypothesis that chronic inflammation contrib-
utes to brittleness [44].

Secondary nail brittleness can be caused by a 
variety of systemic diseases, nutritional deficien-
cies, and drug intake. Systemic diseases generally 
cause brittle nails via effects on nail keratinization. 
Arteriopathy, vasculopathy, and neuropathy may 
lead to poor perfusion of the nail matrix, produc-
ing a weak nail plate. This can be seen in diabetes, 
Raynaud’s phenomenon, polycythemia vera [45], 
and systemic sclerosis [46]. Thyroid disease, more 
commonly in hypo- than hyperthyroid, can cause 
both soft and brittle nails but is often reversible 
following successful therapy [47]. Increased nail 
fragility, onycholysis, and longitudinal ridging can 
all occur in Sézary syndrome [48], amyloidosis 
[49], graft-versus-host disease, and rheumatoid 
arthritis [50]. Syphilis [51] and leprosy [52] have 
been associated with nail thinning, fragility, and 
brittleness. Liver disease, such as cirrhosis, HBV, 
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and HCV, can all cause a variety of nail changes 
including brittle nails [53]. Chronic infectious 
diseases including pulmonary tuberculosis, empy-
ema, bronchiectasis, and sarcoidosis can impair 
nail formation causing brittleness [9]. A case 
of recurrent malignant glucagonoma was diag-
nosed due to brittle nails and dyspareunia [54]. 
Nail pathologies, including trachyonychia [55], 
melanoma, squamous cell carcinoma, warts, ony-
chopapillomas, and pyogenic granulomas, may 
present with longitudinal abnormalities that can 
present as fragile nails [56].

Nutritional deficiencies may result to nail 
fragility and thinning. Vitamin A, vitamin B6, 
vitamin B12, vitamin C, vitamin D, and vita-
min H (biotin) are all integral to nail growth 
and improve nail strength while reducing mois-
ture loss [1]. Although the pathogenesis is 
unknown,the concentration of these elements 
in brittle nails is not significantly different from 
the concentration in normal nails; however, a 
deficiency of iron, zinc, calcium, and magne-
sium can all lead to brittle nails and onycholysis 
[57, 58]. As such, a decreased dietary water or 
food intake, a common phenomenon among and 
those suffering from anorexia nervosa [59], buli-
mia [60], and the elderly [3], can all lead to an 
increased prevalence of brittle nails.

Systemic drugs such as chemotherapeutics, 
antiretrovirals, and retinoids can all contribute 
to the pathology of brittle nails [61–63]. Patients 
treated with MEKIs, EGFRIs, mTOR inhibi-
tors, and ibrutinib have all been noted to cause 
onychodystrophy including brittle nails and pos-
sibly a slower nail growth rate [64]. With anti-
retrovirals and retinoids, most notably etretinate 
[65] and oral isotretinoin [66], it is common for 
the nail plate to break easily and give rise to tiny 
spicules that penetrate the periungual furrows 
causing the formation of pseudo-pyogenic granu-
lomas [1]. Abnormal keratinization may result 
from previous irradiation or arsenic use, leading 
to brittle nails as well [3].

Pregnancy can also induce nail changes 
including transverse grooving, brittleness, and 
softening. These changes may occur as early as 
the sixth week of pregnancy. These changes can 
be attributed to rapid nail growth causing delayed 

keratin maturation due to increased estrogen 
[67]. On the other hand, the slow linear growth 
of nails has also been implicated by some as a 
cause for the greater prevalence of brittle nails in 
the elderly, whose nails grow much more slowly 
than in the young [68], and in women in general 
[37], leaving the status of nail growth as an impe-
tus for brittleness unclear and may merit further 
investigation.

�Epidemiology

In 1940, Silver et al., in a comprehensive cross-
sectional study of brittle nails, showed that 
18.4% (n = 994) of the general population were 
affected by brittle nails. Similar prevalence of 
19.6% was later confirmed by Lubach et  al. in 
1986 (n = 1584) [27, 31]. Silver and Lubach both 
noted that women were affected in a 2:1 ratio 
compared to men, with similar findings repli-
cated in a cross-sectional study of patients wear-
ing daily occlusive gloves [27, 31, 69]. Gequelim 
et al. observed that 57% of female dermatologi-
cal patients suffered from brittle nails but com-
mented that the higher percentage may be due to 
selection bias, as the patient population was lim-
ited to dermatological patients, as opposed to the 
prior studies which included a more generalized 
populace. Additionally, the methodology used by 
Gequelim employed the van de Kerkhof criteria 
for brittle nails, while the older studies utilized 
subjective analysis [7, 34].

Those greater than 60 years old have a greater 
prevalence of brittle nails [70], with one study 
(n = 200) finding that 67.5% of elderly Egyptians 
were affected compared to 5% under the age of 
60 (p < 0.001) [71]. Lubach found this discrep-
ancy more pronounced in males; only 12% of 
younger males were affected compared to 31% 
of elderly males, while 29% of younger females 
reported brittle nails compared to 36% of elderly 
females [12]. Women between the ages of 40–60 
most frequently suffer from brittle nails, with one 
study finding that it affected up to 30% of women 
over 50 years old [1]. Lubach noted that 35% of 
women aged 31–40 (n = 113) also suffered from 
brittle nails [31]. Although not statistically sig-
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nificant, two studies found an increased preva-
lence of brittle nails, specifically onychoschizia, 
in infants [20, 72].

Brittle nails are more common in finger-
nails compared to toenails, with one study hav-
ing 94% and 6% affected, respectively [34]. 
Increased frequency of involvement of the first 
three digits of the dominant hand has been 
reported with Gequelim reproducing these find-
ings albeit without differentiating between dom-
inant and nondominant hands [34, 73]. However, 
Weistenhöfer et al. only found increased preva-
lence in the first digit [69]. Increased prevalence 
of brittleness in the hands relative to feet, as 
well as to the first three digits, can be attributed 
to increased exposure to the environment and 
trauma of those areas, specifically in those pre-
senting with onychoschizia [22, 74]. In contrast, 
onychorrhexis is a phenomenon largely associ-
ated with aging [1].

One survey-based study found that patients 
who were black/mixed race, were atopic, or had 
a depressed mood had an increased perception 
of nail fragility even though there was no evi-
dence of such according to clinical definitions 
[34]. Patients tend to perceive brittle nails differ-
ently from physicians, often skewing survey data 
and potentially underreporting true prevalence; 
hence, physical examination is crucial for data 
records [8].

�History and Clinical Presentation

Brittle nails are generally presumed to be a cos-
metic problem, but when dystrophy is severe, 
functional capabilities can be affected as well. 
Patients generally complain of soft, nongrow-
ing, dry, weak, and easily breakable nails [9]. 
Although some have proposed as many as six 
clinical findings of brittle nails [65], much of 
the literature tends to emphasize two pathologic 
variants [8]:

	1.	 Onychorrhexis—superficial, parallel longitu-
dinal ridging in the nail surface that can often 
result in splitting on the distal free edge (see 
Fig. 10.2). It may also present with multiple 

crenulated splits, characterized by triangular 
fragments at the free edge that are easily torn 
off [7]. Onychorrhexis has been reported as 
the strongest association with nail fragility 
perception [34].

	2.	 Onychoschizia—horizontal layering fre-
quently seen in the form of lamellar splitting 
of the distal free edge of the nail plate (see 
Fig.  10.1). Onychoschizia may also include 
breaking of the lateral edges, causing trans-
verse splitting which can lead to loosening of 
at least one-third of the distal nail plate [7].

Kerkhof et  al. and Sherber et  al. each pro-
posed their own semiquantitative grading system 
that allows for the calculation of an average score 
reflecting the level of severity, thereby allow-
ing an objective means of following progression 
because in many patients, brittle nail changes are 
mostly subjective [7, 75]. Although primarily a 
clinical diagnosis, dermoscopy is a useful tool 
in diagnosing brittle nails. It can assist in iden-
tifying longitudinal ridges, superficial pits, and 
lamellar splitting especially in early stages of 
mild disease [76].

�Treatment and Management

Therapeutic approaches to brittle nails should 
first be targeted to eliminating eliciting factors 
followed by general measures and more specific 
therapies. If possible, it is important to determine 
and treat brittle nail etiology, such as nutritional 
deficiency and dermatological, infectious, or a 
systemic condition, as that may improve or even 
cure the nail brittleness [9]. Secondary nail brit-
tleness often damages the nail matrix and tends 
to involve the entire nail plate. However, most 
patients with brittle nails have an idiopathic nail 
fragility, usually caused by internal or external 
damage to the intercellular keratinocytes caus-
ing onychorrhexis and onychoschizia. Physicians 
should always inquire if both the fingernails and 
toenails are brittle. In majority of the cases, only 
the fingernails are affected. It is therefore integral 
to stress that external factors play a pivotal role 
[56]. As mentioned above, onychorrhexis is more 
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associated with older age and onychoschizia with 
water exposure; however, this is not absolute.

Some general measures focus on increasing the 
water content of the nail, especially in onycho-
schizia, as well as minimizing trauma (Table 10.1). 
Frequent hydration by soaking in lukewarm water 
for 15  minutes daily is helpful [77]. Gloves are 
recommended to reduce prolonged water immer-
sion and avoidance of irritants, although extensive 
use of occlusive gloves can also lead to softened 
and brittle nails [69]. Avoidance of hand sanitiz-
ers that contain triclosan is preferred as triclosan 
eliminates water from the nail plate to a greater 
extent than traditional washing [56]. Patients are 
also advised to limit the use of nail polish remov-
ers (especially those that are acetone based), nail 
prostheses, and gel and acrylic nails. Identifying 
and subsequently minimizing microtrauma that 
includes any rubbing, friction, and drying are 
recommended. This is especially common dur-
ing improper and repetitive manipulations in nail 
salons where multiple risk factors are common-
place. Patients should remain vigilant in avoiding 
cuticle tampering and the use of sharp instruments 
under the nail plate surface for cleaning, as well as 
having nails filed in only one direction [56]. The 
nails should be kept short and squared to minimize 
trauma, and after any soaking, nails can be rehy-
drated with topical moisturizers [1].

Many supplements including a multitude of 
vitamins, oligo-elements, and amino acids claim 
to improve brittle nails. These include biotin 
(vitamin H), application of essential fatty acids, 

ingestion of vitamin C, vitamin D, primrose oil, 
ascorbic acid, pyridoxine, amino acids, silicon 
[78] and gelatin [79], L-methionine, keratin, pan-
tothenic acid, salt, millet, yeast, chromium, and 
rhodanates [80, 81]. Topical gelatin and botanical 
extracts are promoted to strengthen brittle nails, 
but no clear evidence exists [76]. Iron supplemen-
tation may be considered when systemic ferritin 
levels are below 10 ng/mL [1]. Oral γ-linolenic 
acid (GLA)-rich borage oil has been promoted 
for treating brittle nails based on anecdotal evi-
dence that prostaglandin E1 helps improves the 
strength of keratin-dependent tissues [21]. One 
recent study (n = 25) found that after ingestion 
of 2.5 g of a specific bioactive collagen peptides 
(BCP, VERISOL®), brittle nails improved by 
88% via clinical assessment, as well as causing 
a notable decrease in frequency of broken nails. 
It was hypothesized that the improvement was 
due to increased protein intake and the stimula-
tory effects of collagen peptides on epidermal 
and dermal metabolism [82]. As an open, non-
controlled trial, certain inherent biases should 
not be discounted, including potential behavioral 
changes of some of the patients.

Marked biotin deficiency is associated with 
poor nail quality [80]. After it was discovered 
that biotin improved the hardness of pig claws 
and horse hoofs [83], there was interest in this 
vitamin for treating human brittle nails, which 
are also keratin based. Biotin, an important 
regulator of lipid synthesis, is believed to be 
beneficial by improving the quality of intercel-
lular lipids [21]. Subsequent trials and studies 
were done which showed some improvement 
in firmness and hardness of the nail after tak-
ing varying dosages of oral biotin [84, 85]; 
however, the parameters of these studies were 
not ideal, including small sample size and 
unknown baseline biotin levels. Likely due to 
its low cost, over-the-counter availability, and 
glamorization in the media, biotin has become 
an overwhelmingly popular recommendation 
from physicians to improve skin, hair, and nails 
[86]. However, a recent warning issued by the 
Food and Drug Administration (FDA) stated 
that ingestion of biotin can significantly inter-
fere with laboratory tests [87], including some 

Table 10.1  Recommendations for treatment of brittle 
nails: general measures

General measures
Soaking nails in lukewarm water for 15 min daily
Wearing gloves (avoiding prolonged water and irritant 
exposure)—ideally cotton gloves worn inside rubber 
gloves
Avoidance of triclosan-based hand sanitizers
Limit nail cosmetics (nail paint removers, prostheses, 
gels, and acrylics)
Minimizing nail trauma (overzealous manicurists, nails 
should be kept short and squared, avoiding shattering/
chipping of free edge via nail filing in only one 
direction and using sharp nail cutters)
Moisturizing the proximal nail plate and cuticle
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immunoassays, troponins, and thyroid function 
tests. As the evidence supporting biotin is weak 
and may have adverse health effects [80], the 
risks and benefit of treatment with biotin for 
nail diseases should be carefully weighed for 
each nail patient [88, 89].

Stern et  al. reported that those that applied 
hand emollients frequently had a high prevalence 
of brittle nails [8]; nevertheless, moisturizing the 
periungual area has been recommended, espe-
cially with emollients containing phospholipids 
[16]. Since TOWL is high during water immer-
sion, nail water content may be increased with 
a hydrophobic seal [90] or moisturizer. Urea 
(5–20%) and alpha hydroxy acid (5–10%)-
based moisturizers are both efficacious options 
in increasing water-holding capacity of the 
nail. The hydration is only temporary, however 
requiring two applications per day, but too fre-
quent applications can wear away the nail plate. 
Moisturizers rich in glycerin and petrolatum 
should be applied more frequently than twice per 
day [15]. Moisturizing while occluding with cot-
ton gloves or saran wrap is helpful, preferably at 
bedtime for at least three months, to help increase 
emollient penetration [91].

Cosmetic treatments may camouflage nail 
abnormalities but do not address the underlying 
issue and may cause adverse reactions. These 
include nail polishes, hardeners, strengthen-
ing agents, builders, wraps, and artificial nails. 
Lacquers or polishes typically enhance nail hard-
ness and prevent contact of detergents with the 
nail. Nail polish slows down water vapor loss 
from 1.4 to about 0.6 mg/cm2/h, stabilizing water 
content, although this is variable depending on 
the type of polish used [92, 93]. However, the con-
tinuous use of nail polish can damage the super-
ficial layers of the nail plate, resulting in fine and 
scaling white spots on the nail plate. Hardeners 
are theoretically ideal for soft nails; however, 
they contain formaldehydes. Formaldehydes 
strengthen the nail plate by creating more kera-
tin cross-links but are also drying. Strengtheners 
are recommended for fully developed nails that 
are prone to splitting, while builders for thin, 
poorly formed nails. Gel nails, wraps, and arti-

ficial nails are mainly meant to afford protection 
and camouflage [91, 94]. Although these cosmet-
ics have some utility, use of nail polish remover 
causes increased nail dehydration and increased 
risk of brittleness [15]. Some precautions may 
be instituted with gel nails to avoid these adverse 
effects, including only applying one layer of gel 
and decreasing acetone nail remover exposure if 
feasible [94].

Prescription medications are also utilized to 
treat brittle nails, with most based on the prin-
ciple of restoring the affected nail and maintain-
ing a normal degree of hydration (Table  10.2). 
Since it was believed that chronic inflamma-
tion plays a role in brittle nails, a randomized 
controlled study (n = 24) was performed utiliz-
ing topical cyclosporine to treat this condition. 
There was no statistically significant difference 
between cyclosporine with emulsion and emul-
sion alone (p < 0.05 each) when comparing each 
with untreated brittle nails [95]. In an open-label 
study (n = 20), patients with brittle nails applied 
tazarotene 0.1% cream twice daily for 24 weeks. 
A 89.5% subjective improvement was endorsed 
by the patients in surveys, and a semiquantitative 
grading system showed a 73.7% overall improve-
ment in brittleness [75]. Genadur® is a hydrosol-
uble lacquer formulated from Equisetum arvense, 
or horsetail, extract, methylsulfonylmethane and 
hydroxypropyl chitosan (HPCH) [96]. When 
applied to the nails, it forms a highly elastic, 
smooth, and almost invisible film that adheres to 
the nail structures, protecting them against physi-
cal injuries [4]. In a comparative study (n = 34) 
between HPCH-based lacquer and another lac-
quer of a similar composite-lacking HPCH, there 
was a 74% overall clinical improvement and an 
80% improvement in cases of severe onycho-
schizia noted by the investigators [97]. Another 
available topical is a lacquer made of 16% poly-
urea urethane, marketed as Nuvail™, that, when 
applied to the nails, adheres tightly to the surface 
providing a protective layer that prevents direct 
injury, provides mechanical support, and possi-
bly augments the formation of new, healthy nail 
from the nail matrix by improving cellular migra-
tion [98].

10  Brittle Nails



108

�Conclusion

Brittle nails are a common, yet complex problem 
that is distressing for patients and physicians alike. 
Currently, there is a lack of consensus regarding 
multiple aspects of brittle nails including degree 
of physical manifestations, pathophysiology, and 
treatment regimens. If an underlying cause can-
not be found, then the brittle nails is most likely 
multifactorial, caused by a combination of intrin-
sic nail fragility and environmental exposure to 
damaging substances. General preventative mea-
sures including minimizing nail trauma, avoiding 
prolonged water exposure, limiting nail cosmet-
ics, and moisturizing should always be advised, 
and tazarotene cream, HPCH-based lacquer, or 
16% polyurea-urethane can also be helpful.
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