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Nail disorders in patients with chronic renal failure 
undergoing hemodialysis

Alterações ungueais nos pacientes portadores de insuficiência renal 

crônica em hemodiálise
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Abstract: BACKGROUND: Chronic renal failure affects almost all the systems of the body, including the skin and
appendages.  The nail disorders most commonly found in patients with chronic renal failure are half and half
nails, absent lunula and splinter hemorrhages.  
OBJECTIVES: To evaluate the spectrum and the frequency of nail disorders in patients with chronic renal failure
submitted to hemodialysis and compare them with a paired sample from the general population.  
METHODS: A case-controlled study paired for gender and age was conducted in which nail disorders were inves-
tigated in the two groups. 
RESULTS: At least one nail disorder was found in 86% of the hemodialysis patients and in 75% of subjects in the
control group.  Absent lunula (62.9%) and half and half nails (14.4%) were more common in the hemodialysis
group compared to the control group and this difference was statistically significant (p<0.05).  Longitudinal stri-
ae were more common in the control group compared to the hemodialysis group (24.1%).  
CONCLUSIONS: Absent lunula and half and half nails were the most common nail disorders found in patients on
hemodialysis, corroborating the findings of previous studies.  Longitudinal striae were more common in the con-
trol group and future studies may clarify whether structural abnormalities such as absent lunula may be related
to this finding.
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Resumo: FUNDAMENTOS: A insuficiência renal crônica atinge quase todos os sistemas do organismo, inclusive pele
e anexos. As alterações ungueais mais observadas nos pacientes com insuficiência renal crônica são: unhas meio
a meio, ausência de lúnula e hemorragia em estilhas. 
OBJETIVOS: Avaliar o espectro e a frequência de alterações ungueais nos pacientes com IRC, submetidos à hemod-
iálise (HD), e compará-los com uma amostra pareada da população geral. 
MÉTODOS: Realizado um estudo caso- controle, pareado por gênero e idade, onde 2 grupos foram estudados com
relação às alterações ungueais presentes. 
RESULTADOS: 86% dos pacientes em HD e 75% do grupo controle tiveram, pelo menos, uma alteração ungueal.
Ausência de lúnula (62,9%) e unha meio a meio (14,4%) as alterações foram estatisticamente relevantes no grupo
HD, em relação ao grupo controle (p<0,05%). Estrias longitudinais foram mais comuns nos controles em relação
ao grupo HD (24,1%). 
CONCLUSÕES: Ausência de lúnula e unha meio a meio as alterações ungueais foram mais encontradas nos pacientes
em HD, corroborando com achados relatados, em estudos anteriores. Estrias longitudinais foram mais obser-
vadas no grupo controle e estudos posteriores poderão elucidar se alterações estruturais, tal qual a ausência de
lúnula, poderiam relacionar-se a este achado. 
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INTRODUCTION
Chronic renal failure (CRF) results from the

generally slow, progressive loss of the excretory func-
tion of the kidney.  Diabetes mellitus and hyperten-
sion are among the principal causes that lead patients
to develop CRF and subsequently to a need for dialy-
sis.  Other diseases that may affect kidney function
include systemic erythematous lupus, amyloidosis,
chronic glomerulonephritis and some hereditary dis-
eases (polycystic kidneys). 1

In normal individuals, the glomerular filtration
rate is between 110 and 120 mL/min, but this rate may
fall to 10 or even 5 mL/min in patients with advanced
CRF at which time dialysis and kidney transplantation
may be indicated. 1

CRF affects practically all the systems of the
body, causing neurological, gastrointestinal, cardio-
vascular, pulmonary, hematological, endocrine-meta-
bolic and dermatological disorders. 1 The latter may
be due to the condition of the kidneys but may also be
due to complications resulting from treatment, which
may lead to xerosis, pruritus, hyperpigmentation, cal-
cinosis, bullous dermatosis (pseudoporphyria), perfo-
rating dermatosis and nail disorders. 2-4

Nail disorders have been reported to occur in
approximately 71.4% of uremic patients, 5 the most
common disorders being: half and half nails, absent
lunula, and splinter hemorrhages. 6 Half and half nails
are found in up to one-third of patients submitted to
hemodialysis and represent a marked characteristic of
these patients. 7 In half and half nails, the proximal
half is white, while the distal portion is red to brown. 6

Absent lunula is a condition characterized by
absence of the visible portion of the nail matrix, while
splinter hemorrhages appear as dark red, filiform, lon-
gitudinal lines in the distal region of the nail plate and
may also be associated with antiphospholipid anti-
body syndrome, bacterial endocarditis, trichinosis,
onychomatricoma and external trauma. 3,8

Various studies have reported skin and nail dis-
orders in patients with chronic renal disease undergo-
ing dialysis; however, few of these were controlled
studies conducted to compare the prevalence of these
disorders in patients undergoing dialysis and in
healthy individuals in the general population. 6,9,10,11

No such controlled study has been performed up to
the present time in the Brazilian population.

The objective of this study was to observe and
analyze the spectrum and frequency of nail disorders
in patients with CRF submitted to hemodialysis and to
compare them with a paired sample of individuals
selected at random from the general population.

MATERIAL AND METHODS
A case-controlled study paired for gender and

age was conducted in which the presence of nail dis-
orders was evaluated in two groups between August
2005 and July 2007.  The sample size of the study
group was calculated for a significance level of 5% and
power of 80%.  This calculation was performed based
on the scarcity of data in the medical literature on the
frequency of onychopathies in patients with CRF
undergoing hemodialysis.

The first group, referred to as the hemodialysis
group, was composed of 97 patients with a clinical
and laboratory diagnosis of CRF, who were undergo-
ing hemodialysis at the Nephrology Department of the
Teaching Hospitals (Mário Covas State Hospital and
Padre Anchieta Teaching Hospital) of the ABC School
of Medicine.  All the patients included in the study had
a history of at least three months of CRF and at least
two months of hemodialysis.  Of the 97 patients, 60
were men and 37 women.  Mean age was 53.75 years
(range 21-86 years).

The second group, referred to as the control
group, was composed of 108 individuals, 61 men and
47 women, who were randomly selected from among
the friends and relatives accompanying patients at the
hospital, hospital staff and patients attending the der-
matology outpatient department.  This group was
paired with the hemodialysis group with respect to
gender and age (Table 1).

The nails of the patients in hemodialysis and
those in the control group were examined and pho-
tographed by the investigators using a 6.0 megapixel
digital camera.  Data on the clinical history, physical
and dermatological exams and the medication cur-
rently being used by the patients in the two groups
were collected using a standard questionnaire.  The

Characteristics Patients in Hemodialysis Control Group 
(n = 97) (n = 113)

Age (mean ± standard deviation) 53,75 / 14,88 54,42 / 16,62
Sex (Male/Female)% 60 / 37 61,9% / 38,1% 61 / 47 56,5% / 43,5%
Systemic arterial hypertension 84 (86,6%) 26 (24,1%)
Diabetes mellitus 26 (26,8%) 10 (9,3%)

TABLE 1: Demographic and clinical characteristics of the study population
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photographs were later analyzed separately by three
dermatologists and were considered positive for a dis-
order when at least two of the three specialists agreed
on its diagnosis.

Individuals whose nails were varnished at the
time of the evaluation and those in whom it was
impossible to evaluate a minimum of 10 out of 20
nails were excluded from inclusion in both the
hemodialysis and control groups.

Three patients in the hemodialysis group had
had one or more fingers or toes amputated and four
had had both feet amputated; however, these patients
were not excluded from the study since they had the
minimum of ten nails required for evaluation.

The nail disorders evaluated in the two groups
were: absent lunula, onycholysis, half and half nails,
Beau’s lines, chromonychia, nail dystrophy, splinter
hemorrhage, melanonychia, leukonychia, longitudinal
striae, trachyonychia, koilonychia and Muehrcke’s lines.

Nail disorders such as onycholysis, chromony-
chia, Muehrcke’s lines, splinter hemorrhages, koilony-
chia, half and half nails, leukonychia and absent lunula
have been described as being characteristic of patients
with CRF and are apparently related to this condition. 12

Supplementary exams were not performed to
confirm the diagnostic hypothesis of onychomycosis
(direct mycology and/or culture for fungi) because the
majority of the patients on hemodialysis did not give
their consent for this procedure.

All procedures were performed and data were
collected following prior authorization by the
hemodialysis patients and by the individuals in the
control group, all of whom signed an informed con-
sent form.  These documents were produced and dis-
tributed by the principal investigator, who also read
the informed consent form aloud and explained the
procedures involved in the study to all potential par-

ticipants.  The present study was duly approved by the
internal review board of the ABC School of Medicine.

A descriptive analysis was performed of all the
variables in the study.  The qualitative variables were
presented in terms of their absolute and relative val-
ues.  The quantitative variables were presented as val-
ues of central trend and dispersion. 13

The chi-square test was used to verify the asso-
ciation between the qualitative values and the study
groups. 14 Student’s t-test was used to compare the
ages of the participants. 14

RESULTS
Overall, 86% of the patients in hemodialysis

and 75% of the individuals in the control group were
found to have at least one nail disorder.  The preva-
lence rates of the different types of nail disorders
detected in the patients on hemodialysis and in the
controls are shown in Table 2.

The patients on hemodialysis had different
rates of various types of nail disorders compared to
the control group, absent lunula being the most fre-
quent in hemodialysis patients (62.9%), followed by
half and half nails (14.4%).  Compared to the control
group, the hemodialysis patients had a significantly
higher rate of these two disorders (p<0.05).

The presence of longitudinal striae was more
common in the control group compared to the
hemodialysis group and this difference was statistical-
ly significant (p<0.05).

Nail disorders such as Beau’s lines, chromony-
chia, nail dystrophy, splinter hemorrhages, melanony-
chia, leukonychia and onycholysis were seen in both
groups and there were no statistically significant dif-
ferences between the groups.

Only one case of trachyonychia, one case of
koilonychia and one case of Muehrcke’s lines

Nail disorder Hemodialysis patients (n = 97) Control Group(n = 108) p-value

Absent lunula 61 (62,9%) 48 (44,4%) < 0,05
Half and half nails 14 (14,4%) 0 (0%) <0,05
Onycholysis 42 (43,3%) 37 (34,3%) 0,184
Nail dystrophy 33 (34%) 41 (38%) 0,557
Chromonychia 17 (17,5%) 21 (19,4%) 0,724
Longitudinal striae 12 (12,4%) 26 (24,1%) <0,05
Melanonychia 9 (9,3%) 9 (8,3%) 0,811
Splinter hemorrhages 7 (7,2%) 6 (5,6%) 0,626
Beau's lines 5 (5,2%) 3 (2,8%) 0,380
Leukonychia 4 (4,1%) 5 (4,6%) 0,860
Trachyonychia 1 (1%) 0 (0%) 0,279
Koilonychia 1 (1%) 0 (0%) 0,279
Muehrcke's lines 1 (1%) 0 (0%) 0,279

TABLE 2: Prevalence rates of the different types of nail disorders found in hemodialysis patients and in 
the control group 
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occurred in the group of patients on hemodialysis.
These disorders were not found in any of the individ-
uals in the control group.

DISCUSSION
Chronic renal failure is known to be related to

various disorders of the skin and nails.  In the present
study, 86% of hemodialysis patients had at least one
nail disorder.  Studies previously published in the lit-
erature have reported values ranging from 52% to
71%. 5,6,9,10,15

Absent lunula was the most common nail disor-
der found in patients on hemodialysis (62.9%) and
there was a statistically significant difference between
this group of patients and the control group (Figure
1).  Saray et al. 9 also reported absent lunula as the
most frequent abnormality (31.9%) and suggested
that it reflected a variety of conditions in dialysis
patients, including metabolic disorders and anemia. 9

This disorder is more likely to be related to conditions
present in chronic renal failure rather than being a
result of hemodialysis.  The prevalence rate in the
present study was much higher than those reported in
other recent publications in which rates varied from
16.4% to 31.9%. 6,9,10 On the other hand, other studies
have reported half and half nails as representing the
most common nail disorder in CRF patients on
hemodialysis. 6,16-18 Half and half nails (Figure 2) were
the second most common disorder in hemodialysis
patients in the present study (14.4%) and were not
found in any individuals in the control group.  The eti-
ology of this nail disorder remains unknown. 6,19

Previous studies have reported that the frequency of
half and half nails does not increase with the time of
dialysis 6,9 and that patients with CRF already had the
disorder prior to initiating hemodialysis.  These inves-
tigators believe that the disorder may be related to the

uremia caused by CRF. 6 In other publications, the
rates of half and half nails varied from 7.7% to 50.6%.
6,9,10,16,18,19 Kidney transplant may reduce the rates of
this nail disorder. 9 In 1982, Lubach et al. 19 noted that
half and half nails completely disappeared 2-3 weeks
after successful kidney transplant, and Bencini et al. 16

reported no cases of half and half nails in a group of
105 patients who had been submitted to kidney trans-
plant. 9 Longitudinal striae are indentations or projec-
tions on the surface of the nail plate resulting from
trauma, physiological alterations or as a consequence
of diseases such as lichen planus, rheumatoid arthri-
tis, Darier’s disease, peripheral vasculopathies and
genetic abnormalities (Figure 3).  They may also occur
as a result of tumors situated close to the region of the
matrix that exert pressure on it, leading to nail plate
surface disorders. 12, 20 In the present study, this disor-
der was statistically more common in the control
group compared to the hemodialysis group (p<0.05).

FIGURE 1: Absent lunula in a hemodialysis patient FIGURE 3: Longitudinal striae in an individual in the control group

FIGURE 2: Half and half nail in a hemodialysis patient
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The fact that longitudinal striae were not found
in the hemodialysis group may be related to the par-
tial absence of the proximal nail matrix (absent
lunula), which may lead to the formation of abnor-
malities in the composition and structure of the nail
plate, leaving it unresponsive to trauma.  No previous
study has reported an absence of longitudinal striae in
hemodialysis patients; therefore, further studies
should be conducted to evaluate the structure of the
proximal nail matrix, keratinocytes and the composi-
tion of the nail plate in patients with CRF on
hemodialysis and in the general population.  Such
studies are vital in order to clarify possible causes of
this disorder. 

Some nail disorders such Beau’s lines, onychol-
ysis, chromonychia, nail dystrophy, splinter hemor-
rhages, melanonychia and leukonychia were seen in
both groups and there were no statistically significant
differences between the two groups.

Among the drugs used by the patients, the only
one that could have been associated with nail disor-
ders is captopril.  Captopril has been described as
being capable of inducing reversible onycholysis. 12,21

There has been a report of a lichenoid skin eruption

with alopecia, ageusia and nail dystrophy with lichen
planus-like features in a patient with renal failure
treated with captopril. 12,22,23

Only one case of trachyonychia, one of koilony-
chia and one of Muerhrcke’s lines occurred in the group
of hemodialysis patients.  These disorders were not
found in any of the individuals in the control group.

CONCLUSIONS
Absent lunula and half and half nails were the

nail disorders most commonly found in this sample of
Brazilian hemodialysis patients.  These disorders were
more common in the hemodialysis group compared
to the control group and this difference was statistical-
ly significant (p<0.05%), corroborating findings
reported from other previous studies.

The presence of longitudinal striae was more
common in the control group compared to the
hemodialysis group and this difference was statistical-
ly significant (p<0.05).  Further studies should be
conducted to clarify whether structural disorders such
as absent lunula may be directly related to this rele-
vant finding. �
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