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Abstract  Background: Nail changes are important tools for diagnosis and monitoring progression of many systemic 
diseases. In chronic renal failure; those on hemodialysis and renal transplant recipients may exhibit various nail changes. 
Giving a great clue for the renal function status. Objective: To determine, The frequencys of nail changes in patients with 
hemodialysis and renal transplant recipients, and to investigate whether these nail pathologies were related to hemodialysis 
and renal transplantation. Methods: The study is an observational cross sectional case control multicenteric study and was 
carried out at Baghdad Teaching Hospital, AL-Karama Teaching Hospital, and AL-Yarmouk Teaching Hospital in a period 
extending from September 2009 to December 2010. Two hundred and ten patients undergo hemodialysis and 200 renal 
transplant recipients were screened for the presence of nail changes. The findings in these groups were compared with 
findings in 200 healthy individuals. Results: One hundred and fifty three patients (78.85%) in group of hemodialysis and 118 
patients (59%) in the renal transplant recipients had at least one type of nail changes. Absence of lunula, half-and-half nails 
and leukonychia were significantly more common in the patients with hemodialysis and in the renal transplant recipients. 
Leukonychia was significantly more frequent in the renal transplant recipients than in the hemodialysis patients and controls. 
Conclusion: Patients undergo Hemodialysis and renal transplant recipients had higher rates of nail changes than the healthy 
population. Renal transplantation may reduce the frequencies of nail changes; absence of lunula, and half and-half nails. 
Interestingly, leukonychia increase significantly after renal transplantation. 

Keywords  Nail changes, Renal transplant, Hemodialysis 

 

1. Introduction 
The nails are flattened elastic structures of a horny texture, 

placed upon a distal dorsal surface of the fingers and toes. 
Most of the nail apparatus developed in utero from the 
primitive epidermis [1]. Therefore it is similar, in many 
aspects, to the hair follicle and epidermis [2, 3]. 

The main function of the nail apparatus is to produce a 
strong, relatively inflexible, keratinous nail plate over the 
dorsal surface of the end of each digit. The nail plate act as a 
protective covering for the fingertip. By exerting counter 
pressure over the volar skin and pulp, the flat nail plate adds 
to the precision and delicacy of both the ability to pick up 
small objects and many other subtle finger function [4, 5]. 

The cutaneous manifestations of renal disease are 
primarily encountered in patient with chronic renal failure 
(C.R.F.) .In contrast, only two skin changes -edema and 
uremic frost –occur in acute renal failure. Edema is particular 
feature of acute renal failure with nephrotic syndrome. 
Uremic frost results from eccrine deposition of urea crystals  
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on the skin surface of individuals with severe uremia. It is 
now rare because of the wide availability of acute HD [6]. 

Chronic kidney disease is define as kidney damage or 
glomerular filtration rate <60 ml/mint for 3 months or more, 
irrespective of the cause. Most patients with chronic kidney 
disease stages 3-5 progress relentlessly to End-stage renal 
disease [7]. CRF; refers to an irreversible deterioration in 
renal function which classically develops over a period of 
years. Initially It is manifest only as a biochemical 
abnormality. Eventually, loss of the excretory, metabolic and 
endocrine function of the kidney leads to the development of 
the clinical symptoms and signs of renal failure, which 
referred to as URAEMIA. When death is likely without renal 
replacement therapy, it is called end stage renal disease 
(E.S.R.D.) [8]. 

Nail alterations in uraemic patients are common and may 
affect 71.4% of patients [9]. Half-and half nails [10], absence 
of lunula [11] and splinter haemorrhage [12] are the most 
common nail disorders among uraemic patients. 

The prevalence of nail pathology in the R.T.Rs. increased 
with age and with longer duration of immunosuppression, 
but was not influenced by different immunosuppressive 
treatment protocols [13].  

Leukonychia are the most common nail pathology in 
R.T.Rs. group [13]. 
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Absence of lunula was the second most common nail 
change in the renal transplant recipient group [13]. 

The significantly increased rate of onychomycosis among 
R.T.Rs. which could be explained on the basis of decreased 
cell-mediated immunity related to immunosuppressive 
therapy used to prevent graft rejection [14]. 

The aim of this study was to determine the frequency of 
nail changes in hemodialysis patients and renal transplant 
recipients, and to investigate whether these nail changes are 
related to hemodialysis and renal transplantation. 

2. Patients and Methods 
The study is an observational cross sectional case control 

multicenteric study and was carried out at Baghdad Teaching 
Hospital, AL-Karama Teaching Hospital and AL-Yarmouk 
Teaching Hospital in the period extending from September 
2009 to December 2010. 

Nail changes were studied in 410 patients; 210 patients 
had CRF undergo regular haemodialysis (HD) and 200 
patients who had renal transplants (RT). In addition 200 
healthy volunteers were also included. Patients on HD were 
assigned as group A and included 138 males 72 females. 
Their ages ranged from 17 to 78 years with a mean± SD of 
47.97 ±13.77 years (Table1). The duration of HD ranges 
from 3 to 216 months with a mean± SD of 25.98 ± 27.91 
months and the median of 24 months. 

Group B included 200 patients who had RT; 162 males 
and 38 females. Their ages range from 14 to 67 years with a 
mean± SD of 40.86 ±11.63 years. The duration of RT ranges 
from 3 to 324 months with a mean± SD of 77.29 ±70.2 
months and a median of 60 months (Table 1). 

Group C included two hundred healthy volunteers; 142 
males and58 females. Their ages range from 22-68 years 
with a mean± SD of 46.27 ±12.29 years. They were recruited 
from the dermatology outpatient department. Some of them 
were patients with minor dermatological complaint which 
did not affect the nails while others were relatives 
accompanying patients to the department. 

A complete history including age, sex, duration of 
hemodialysis, frequencies of dialysis per week for HD 
patients, time of renal transplant for Rt patients, drug history 
and complete physical examination and investigation where 
relevant. The finger nails of both hands of all patients were 
examined carefully with a magnifying lens and any nail 
change was noted changes in surface, color, thickness, and 
curvature of the nail plates were recorded. When 
onychomycosis was suspected, nail clippings were collected 
for microscopic examination with 10% potassium hydroxide 
solution. Changes were recorded and Photographs were 
taken for patients by SONYTM Cyber-shot digital camera 
DSC- W55 (China). 

Formal consent was taken from each patient after full 
explanation about nature of present study and the ethical 
approval was obtained from the Scientific Council of 
Dermatology & Venereology - Iraqi Board for Medical 

Specializations. 
Statistical analysis 

All statistical analyses were performed using the statistical 
package SPSS for Windows version 10.0. Fisher’s exact 
chi-square test, one-way ANOVA, and the Student t-test 
were used to assess statistical relationships between 
dependent and independent variables. Statistical differences 
between frequencies of nail disorders in the groups were 
assessed using Fisher’s exact test. P values >.05 were 
considered to indicate statistical significance. 

3. Results 
There was no significant differences among the 3 groups 

regarding age and gender (p value= 0.18 and 0.38 
respectively) (Table 1). 

Table 1.  Showing the demographic criteria of the examined groups 

  
A 

Haemodialysis            
N= 210 

B 
Renal 

transplant           
N=200 

C  
Controll              
N=200 

Age 
(years) 

Range 17-78 14-67 22-68 
Mean 47.97 40.86 46.27 

Standard 
Deviation 13.77 11.63 12.29 

Gender 
Male 138 162 148 

Female 72 38 52 

Duration 
(months) 

Range 3-216 3-324  
Mean 25.98 77.29  

Median 24 60  
Standard 
Deviation 27.91 70.28  

Nail changes were observed in 153 (78.9%) patients in 
group A (HD group) and 118 (59%) patients in group B 
(RT group). Both were significantly higher than the nail 
changes in group C (control group); 70 (35%) persons. (P 
value < 0.0001 for HD group and 0.001 for RT group). 

On comparing group A and group B. Group A had 
significantly more changes than group B. (P value<0.003). 
(Table 2). 

Absence of lunula was the most frequent nail change in 
patients on HD 83 (39.5%) patients and RT 56 (28%) 
patients. While 6 (3%) healthy persons had absent lunula. 

The other frequently observed nail changes in group A 
were half and half nails; 48 (22.85%) patients, leukonychia; 
39 (18.5%) patients. (figure4), onychlysis 28 (13.33%) 
patients, longitudinal ridging; 19 (9.04%) patients, 
onychomycosis; 14 (6.66%) patients. 

Other nail changes observed in HD were splinter 
haemorrhage in 12 (5.71%) patients, koilonychia in 9 
(4.28%), subungual hyperkeratosis in 8 (3.8%), Muehrcke’s 
nail in 7 (3.3%), Terry's nails in 6 (2.85%), melanonychia in 
4 (1.9%), green nails in 3 (1.42%), clubbing in 2 (0.95%) 
(Table 2) and beading in 1 (0.47) patient. 

In group B the following nail changes were observed; 
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leukonychia in 51 (25.5%) patients, half and half nail in 26 
(13%), longitudinal ridging in 23 (11.5%), onychomycosis 
in 18 (9%), Terry's nails in 15 (7.7%) and onycolysis 7 
(3.5%) patients (Table 2). 

While in RT patients the following changes were observed; 
Muehrcke’s nails in 6 (3.5%) patients, subungual 
hyperkeratosis in 5 (2.5%), clubbing in 3 (1.5%) (Table 2), 
koilonychia in 2 (1%), splinter haemorrhage in 2 (1%), and 
green nails in 1 (0.5%) patient. 

The nail changes that observed in group C (healthy control) 
were half and half 10 (5%) and leukonychia 12 (6%), 
onychlysis 3 (1.5%), longitudinal ridging 6 (3%), and 
onychomycosis 16 (8%) (Table 2). 

4. Discussion 

Although the nail looks a small structure, can be 
considered as a mirror reflecting pathological changes that 
occur inside the body. Hence thorough studies are needed to 
determine the frequencies of the nail changes in different 
forms of systemic diseases. These changes will act as 
noninvasive diagnostic and prognostic indicators [1]. 

Renal disease is associated with profound metabolic 
disturbances that may lead to several changes in the blood 
supply, innervations and metabolism of growing structures. 
The nail is easily examined growing structure, therefore the 
study of nail changes could be one of the indicator for the 
status of renal function [1]. 

In the present study patients on HD and those with RT had 

significantly higher numbers of nail changes than the 
controls. On comparing the percentage of nail changes in 
patients on HD in the present study with studies from other 
countries, the present work find that 78.9% of patients on HD 
had at least one change. This figure is high when compared 
to results of Tercedor et al in Spain in 2003 [15] who found 
that 71% of patients on HD had nail changes, while Saray et 
al showed that 69.8% of their HD patients had nail changes 
in a study conducted in Turkey in 2004 [13]. The higher 
number of patients with nail changes in present study could 
be attributed to two factors; in the present study even minor 
changes in the nail color, shape & structure were recorded 
and in the other studies not all changes are recorded which 
could raise the number of patients with nail changes. The 
other factor could be related the less efficacy of HD in our 
Patients; As they received less sessions per week & for a 
shorter time than what is recommended because of the 
shortage of HD machines. 

On comparing the results of RT patients in the present 
study with that of Saray et al in Turkey in 2004, the results 
are comparable [13]. 

Concerning RT recipients, they had overall less nail 
changes than HD patient and this could be due to better renal 
function in RT patients. 

The most common 3 nail changes in present study were 
absence lunula, half and half nail and leukonychia. These are 
similar to what was previously reported literature however 
not in the same order. The most common nail change In the 
present study is absence of lunula while in the study carried 
out by of Saray et al it was leukonychia [13]. 

Table 2.  The frequencies of nail changes in patients and controls 

 
Groups 

 
 

Nail changes 

Group A Hemodialysis 
N=210 

Group B 
Renal transplant 

N=200 

Group C Control 
N=200 ..P-values 

p- value 
between 

A&B 

No % No % No %   

Absence of lunula 83 39.52 56 28 6 3 78, <0.0001 0.01 
1/2&1/2 nail 48 22.85 26 13 10 5 27, <0.0001 0.009 
Leukonychia 39 18.5 51 25.5 12 6 11,=0.002 0.09 
Onycholysis 28 13.33 7 3.5 3 1.5 28,<0.0001 0.003 

Longitudinal ridging 19 9.04 23 11.5 6 3 10,0.005  
Onychomycosis 14 6.66 18 9 16 8 0.78,=0.67  

Splinter haemorrhage 12 5.71 2 1 0 0 17, =0.0001  
Koilonychia 9 4.28 2 1 2 1 7.13,=0.02  
Subungual 

hyperkeratosis 8 3.80 5 2.5 0 0 7,=0.25 
  

Muehrcke’s nail 7 3.3 6 3 0 0 6,= 0.038  
Terry's nail 6 2.85 15 7.5 4 2 8.95,=0.01  

Melanonychia 4 1.90 0 0 0 0 7,=0.02  
Green nail 3 1.42 1 0.5 0 0 3.32,=0.19  
Clubbing 2 0.95 3 1.5 4 2 0.77,=0.67  
Beading 1 0.47 00 0 0 0 1.9,0.38  
No nail                                
changes 57 27.15 82 41 130 65   

Total Nail 153 78.85 118 59 70 35 63,=<0.0001  
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The mechanisms by which nail changes occur in renal 
disease are not fully understood. However different 
pathomechanisms are suggested. The absence of lunula 
usually reflects metabolic changes in chronic renal failure 
and alteration in nail consistency. Iorizzo et al stated that 
malnutrition, peripheral circulatory diseases, and low level 
of iron and zinc may be aetiological factors [16]. In addition 
we suggest that absence of lunula may be correlated to 
retraction of the nail matrix due to decrease in the nail matrix 
growth and alteration of hydration of the nail plate make it 
invisible or due to the attachment to the nail bed. 

The pathogenesis of half-and-half nails is still unknown. 
In chronic renal disease the number of capillaries under the 
nail plate is increased, with remarkable thickening of the 
capillary walls. The increase in capillary density of the nail 
bed might account for the band of discoloration [17]. 
Stimulation of nail melanocytes by increased levels of 
plasma melanotrophic hormone has been suggested. 
Substantially higher levels of circulating melanotrophic 
hormone have been found in patients treated by maintenance 
dialysis for chronic renal failure [18]. A melanin granule was 
found in the basal layer of the nail bed epidermis [19].  

Regarding leukonychia the changes in the nail bed, are 
responsible for the white appearance [20]. Nail bed pallor 
may be a non-specific sign of anemia, oedema or vascular 
impairment [1]. 

Onycholysis and splinter hemorrhage are less in RT which 
could be of due to improvement metabolic changes and 
improving of ichting. 

Anemia are common in HD which lead to a change in the 
nail shape (koilonychia) and after renal transplantation 
anemia will improved and this could be related to decrease 
frequency of koilonychia.  

The pathogenesis of Muehrcke’s lines is still uncertain. 
Oedematous changes in the nail bed connective tissue [21] or 
alteration of the nail plate to nail bed attachment have been 
offered as possible explanations for the nail discoloration 
[22]. 

Specific pathophysiologic mechanisms of clubbing 
remain unclear. It may be due to increased platelet derived 
growth factor and hepatocyte growth factor at the nail bed 
causing periosteal changes [23, 24]. 

5. Conclusions 
1. Nail changes could be a marker of renal disease status. 
2. Absence of lunula is the most common nail changes in 

hemodialysis and renal transplant patients. 
3. Nail changes decreased in frequencies after renal 

transplantation like half and half nail, abscence of lunulaand 
and onycholysis apart from leukonychia, probably due to 
improvement of renal function. 
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