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Abstract 
Background: Nailfold capillaroscopy is a major diagnostic tool for connective tissue disorders like 

systemic sclerosis. Microvascular complications in diabetes is the major cause of morbidity and 

mortality which if detected early can improve the quality of life of these patients.  

Materials and Methods: A prospective, cross-sectional study enrolled 30 diabetic patients for one 

year. An ophthalmologist examined all participants to rule out retinopathy. All patients subsequently 

underwent detailed nail fold capillaroscopy (NFC) examination of all ten fingernails with digital 

Dermatoscope. Data was recorded and presented with proportions. 

Results: The mean age was 45.88±11.49 years (p-value: 0.009) with 17 (56.1%) males and 13 (43.9%) 

females. Mean HbA1c was 7.1 (1.6) % (p-value: 0.074). One (1.3%) participant had abnormal nail 

plate, nail fold, and lunula on examination. In addition, 2 (6.7%) participants had abnormal (ragged) 

cuticles. The mean capillary density was 6.72±0.38 capillaries per mm (range 5.83-7.24). Tortuosity 

was the most common observed qualitative change (n=28; 93.3%) followed by meandering capillaries 

(n=23; 76.7%), capillary dilatation (n=15; 50.0%) and avascular areas (n=14; 46.7%).  

Conclusion: In diabetic patients without retinopathy, nail fold changes appear before microangiopathic 

complications like retinopathy. Nailfold capillaroscopy is a potential early screening tool for patients at 

risk of microangiopathic complications. 

 

Keywords: diabetes complications, microscopic angioscopy, dermoscopy, microvascular rarefaction, 

diabetic microangiopathy, diabetic retinopathy 

 

Introduction 

Nailfold capillaroscopy (NFC) is a non-invasive, painless, and sensitive technique for 

evaluating microvascular involvement, most often in patients with Raynaud's phenomenon 

(RP), systemic sclerosis, and connective tissue disorders [1-3]. Furthermore, capillaroscopy is 

increasingly being utilized in patients with systemic disease to forecast the probability of 

future visceral issues and digital ulcers [4]. Capillaroscopic assessment includes quantitative 

changes like the capillary diameter and means capillary density. Qualitative changes include 

tortuosity, meandering capillaries, avascular areas, micro-hemorrhages, and neoangiogenesis 

at the fingers' nail fold region [3, 5]. 

The nail fold capillary bed gives easy access to the capillaries that run parallel to the 

epidermis and allows visualization of the whole capillary loop [6]. Several capillary 

alterations associated with diabetes and poor metabolic regulation are described. Previous 

studies have shown a connection between the degree of microvasculature changes and 

diabetes metabolic control [1, 2, 6]. Early detection of changes in capillaroscopy helps in risk 

assessment in diabetic patients for future microangiopathic events [1]. 

The purpose of this study is to study nail fold changes on capillaroscopy vis-a-vis structural 

capillary changes in diabetic patients without retinopathy. 

 

Materials and Methods  

Study population 

We conducted a prospective, cross-sectional study among 30 diabetic outpatients in the 

Department of Dermatology, Venereology, and Leprosy (DVL) for a year.
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Diagnosis of diabetes was made as per American Diabetes 

Association Criteria [7] for diagnosis of diabetes were 

included in the study. Patients with ocular/ retinal disease, 

Raynaud phenomenon, hypertension, collagen vascular 

diseases, on glucocorticoids and oral contraceptives were 

excluded from the study. 

 

Method of Data Collection  

All patients recruited underwent ophthalmic examination 

with fundoscopy to rule out retinopathy. Demography, 

clinical history, findings on systemic examination, and 

treatment records were documented. Blood investigations 

followed this, i.e., renal function test (RFT), liver function 

test (LFT), lipid profile, urine dipstick test for micro-

albuminuria, HbA1c, fasting blood sugar post-prandial 

values. 

 

NFC examination 

A detailed NFC examination of all ten fingernails was 

conducted with the help of a digital dermatoscope. The 

patients were seated at a comfortable ambient temperature 

(22-250C) with hands kept at the heart level. For NFC, a 

drop of immersion oil was applied to the proximal nail fold 

to maximize the translucency. The entire nail fold will then 

be visualized first at low power and then at high intensity.  

 

Quantitative Analysis 

Mean capillary density was calculated by counting the 

number capillaries in a 4mm area in the proximal nailfold of 

all the fingers and dividing the value by sixteen. 

 

Qualitative Analysis 

▪ Dilatation of capillaries: Capillaries whose width as 

well as afferent and efferent loop diameter appears 

more than that of normal capillary loop. 

▪ Avascular areas: Absence of 2 or more adjacent 

capillary loops from the distal most capillary loops. 

▪ Micro-hemorrhages: Any evidence of capillary loop 

thrombosis and/or extra capillary extravasates. 

▪ Bushy capillaries: Capillary loops that show small and 

multiple buds of capillaries. 

▪ Meandering capillaries: Capillaries whose limbs curl 

upon themselves or other capillaries. 

▪ Tortuous capillaries: Capillaries whose limb curl but 

don't cross over each other 

▪ Presence of sub papillary plexus. The cutaneous 

microvasculature is comprised of two plexuses: the 

superficial plexus, also known as subpapillary plexus, 

which is located in the papillary dermis; and the deep 

plexus located at the junction of dermis and 

subcutaneous tissue. 

 

Statistical Analysis 

The data recorded were statistically analyzed using SPSS 

v20 (IBM SPSS Statistics for windows, version 20.0. 

Armonk, NY: IBM Corp). Continuous variables were 

expressed as mean ± standard deviation, whereas categorical 

variables were expressed as frequencies in percentages. 

Linear regression was used to study continuous variables 

and Fisher's exact test (or Chi square test) was used to 

compare categorical data. P< 0.05 was considered 

statistically significant. 

 

Results  

Demographic and biochemical profile 

The mean age of the control group was 45.88±11.49 years. 

The association of mean capillary density with age showed a 

statistically significant result (p-value: 0.009). 

Table 1 lists the other demographic and biochemical 

characteristics of the study cohort.  

 
Table 1: Demographic and biochemical profile of the subjects 

with linear regression analysis with mean capillary density 
 

S no Character Mean + SD P-value 

1 Mean age (in years) ± SD 45.88 ± 11.5 0.009* 

2 M:F ratio 17:13 0.968 

3 Weight (kg) 64.07 ± 12.3 0.059 

4 Height (cm) 163.30 ± 6.9 0.346 

5 BMI (kg/m2) 24.58 ± 4.1 0.132 

6 Mean Fasting Blood sugar (mg/dl) 122 + 32 0.521 

7 HbA1c (%) 7.1 + 1.6 0.074 

8 Duration of diabetes (years) 6.8 + 4.1 0.193 

*p-value <0.05 was considered significant 

 

Nail examination 

1 (1.3%) participant each had an abnormal nail plate, nail 

fold, and lunula. In addition, 2 (6.7%) participants had 

abnormal (ragged) cuticles, but none had abnormal 

hyponychium or nail bed. Table 2 lists the frequencies of 

other abnormalities noted on N.F.C. 

 
Table 2: Abnormality detected in the different parts of the nail unit 

 

S no. Part of the nail Abnormality detected [N (%)] 

1 Cuticle 2 (6.66) 

2 Nail fold 1 (1.33) 

3 Nail plate 1 (1.33) 

4 Lunula 1 (1.33) 

5 Hyponychium 0 

6 Nail Bed 0 

 

Quantitative Assessment 

The mean capillary density was 6.72±0.38 capillaries per 

mm (with the range of 5.83-7.24 capillaries per mm). It was 

6.71±0.68 (range 6.14- 7.22) capillaries per mm in males 

(n=17) and 6.74±0.64 (range 5.83-7.24) capillaries per mm 

in females (n=13). The value of capillary density has a 

decreasing trend with an increase in age and the number of 

years of diabetes. (Fig. 1) 
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Fig 1: Chart Showing decreasing trend in capillary density with age of diabetic patients 

 

Qualitative features 

Most common anomaly noted was tortuous capillaries 

(n=28; 93%) followed by meandering capillaries (n=23; 

76.7%). Table 3 lists the qualitative findings, and figure 2 

shows the trend. 

 
Table 3: Qualitative NFC features in the study population 

 

S no. Qualitative features N (%) 

1 Tortuous capillaries 28 (93.3) 

2 Meandering capillaries 23 (76.7) 

3 Capillary dilatation 15 (50.0) 

4 Avascular areas 14 (46.7) 

5 Subpapillary venous plexus visibility 10 (33.3) 

6 Micro-hemorrhages 4 (13.3) 

7 Bushy capillaries 4 (13.3) 

 

 
 

Fig 2: Chart showing Qualitative values appearing in descending order of appearance 

 

Discussion  

NFC is a simple, affordable and easily reproducible 

technique which has a crucial role to diagnose early 

peripheral microangiopathy in connective tissue diseases 

like Raynaud’s phenomenon, systemic sclerosis etc. 

However, its role in diabetes mellitus is still under 

evaluation with promising initial results. Previous studies 

evaluating nailfold capillary changes in diabetes found a 
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high frequency of capillary alterations in diabetic 

individuals, including increased tortuosity of vascular loops 

and angiogenesis [1, 8]. Kaminska-Winciorek et al. 

discovered an increased incidence of twisted (meandering) 

capillaries in diabetic individuals [2]. Meyer et al. discovered 

that capillary diameters of the apical and venous limbs were 

increased in participants having diabetes [9]. Pazos-Moura et 

al. also found a greater incidence of expanded (dilated) 

capillaries and nodular apical elongation 

(microhemorrhages) in type 2 diabetes individuals with 

persistent clinical problems [10]. Barchetta et al. 

demonstrated that microcirculation changes indicated by 

NFC were independent of age and gender in diabetic 

individuals [11]. Maldonado G et al. described a specific 

pattern consisting of capillary dilatation, avascular zones, 

and tortuous capillaries in patients with diabetes mellitus 

and concluded that capillaroscopy can be used as a tool for 

the examination of early vascular damage and progression 

in Diabetes Mellitus [12]. 

We found a high prevalence of tortuosity, meandering 

capillaries, capillary dilatation and avascular zones in the 

cohort. This is in line with the specific pattern described by 

Maldonado G et al. but the interesting fact was that their 

study population included patients with retinopathy. This 

shows that the changes in nailfold capillaries precedes the 

changes in retinal vessels thus these NFC findings could be 

an early alarming sign for future microvascular 

complication of the retina. Incidence of subpapillary venous 

plexus visibility was also high in the cohort compared to 

other studies but this can be due to the fact the appearance 

of the sub-papillary venous plexus may be affected by local 

circumstances such as hyperkeratosis, skin pigmentation, 

lesions, and edema [3]. This parameter was apparent in 10 

(33.33 percent) of our study patients. Furthermore, we 

discovered avascular regions in 46.67% of the patients. 

Hosking et al. found increased avascular areas and micro-

hemorrhages in diabetic individuals (t = 2.33, P = 0.03), 

consistent with our findings. They also discovered a link 

between recent HbA1c and the frequency of micro-

hemorrhages (r = 0.44, P = 0.03) [6]. In our study, though the 

frequency of NFC findings was more in the patients with 

HbA1c >7% but the result did not reach statistical 

significance (p-value: 0.193), this could be resolved by 

including larger number of individuals. 

The major strength of our study is that it is one of the first to 

evaluate the NFC changes in adult Indian population with 

rural background where incidence of diabetes is more and 

access to health facility is difficult. Though the finding of 

tortuous capillary and rarefaction was high in the study 

cohort, similar to other study, but an interesting finding was 

that there was a significant association of these finding with 

age. On further evaluation to differentiate weather this 

observation was due to longer duration of diabetes, we 

found that the result of NFC changes was not statistically 

significant. Though, due to small number of study subjects 

this observation still needs more evaluation with prospective 

study including populations with large sample size and 

different ethnicity. 

 

Conclusion  

In diabetic patients, nail fold changes precede retinopathy. 

Nailfold capillaroscopy thus has a potential diagnostic role 

in identifying the patients at risk of these microangiopathic 

complications early. 
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