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Introduction

Vascular	 changes	 constitute	 a	 significant	
factor	 in	 the	 pathogenesis	 of	 psoriasis.	
Although	 most	 studies	 suggest	 a	 primary	
role	 for	 the	 immune	 system	 in	 psoriasis	
pathogenesis,	 it	 has	 been	 argued	 that	
vascular	 change	 precedes	 the	 immune	
response.[1]

Nailfold	 capillaroscopy	 is	 widely	 used	 in	
evaluation	 of	 collagen	 vascular	 diseases.	
But	 there	 exists	 limited	 data	 on	 nailfold	
capillaroscopy	in	psoriasis,	and	the	available	
studies	give	conflicting	information.

Methods

We	performed	a	comparative	cross‑sectional	
study	 on	 the	 first	 40	 patients	 with	 a	
clinical	 diagnosis	 of	 psoriasis,	 and	 40	
age‑	 and	 gender‑matched	 controls	 who	
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Abstract

Background:	Microcirculation	 in	 the	 skin	 of	 psoriasis	 patients	 significantly	 differs	 from	unaffected	
individuals.	Vascular	 changes	 precede	 skin	 lesions	 and	 occur	 even	 in	 nonlesional	 skin.	Aims:	 The	
primary	 aim	 of	 this	 work	 was	 to	 study	 the	 nailfold	 capillary	 changes	 in	 psoriasis	 patients,	 and	
to	 compare	 it	 with	 that	 of	 controls.	 The	 secondary	 aim	 of	 this	 work	 was	 to	 compare	 the	 nailfold	
capillary	 changes	 in	 psoriasis	 patients	 with	 and	 without	 nail	 changes.	 Methods: A comparative	
cross‑sectional	 study	 of	 40	 psoriasis	 patients	 and	 40	 age	 and	 sex‑matched	 controls	 analyzed	 the	
capillaries	 of	 the	 proximal	 nailfold	 of	 all	 fingers	 using	 a	 dermoscope.	 The	 mean	 capillary	 loop	
density/mm,	 tortuous	 capillaries,	 capillary	 hemorrhages,	 and	 avascular	 areas	 were	 assessed.	
Results:	The	mean	nailfold	capillary	loop	density	in	psoriasis	(6.98	±	0.54	per	mm)	was	significantly	
less	 than	 that	 in	 controls	 (8.01	 ±	 0.61	 per	 mm)	 (P	 <	 0.001).	 Avascular	 areas	 in	 the	 nailfold	 of	
psoriasis	 patients	 (55%)	 were	 significantly	 more	 than	 the	 same	 in	 controls	 (22.5%)	 (P	 =	 0.003).	
Of	 40	 psoriasis	 patients,	 26	 had	 nail	 psoriasis.	Of	 this,	 19	 (73%)	 had	 avascular	 areas	 (P	 =	 0.002).	
No	 significant	 association	 of	 nailfold	 capillary	 density	 or	 avascular	 areas	 with	 disease	 duration	 or	
severity	was	 noted.	An	 increase	 in	 tortuous	 capillaries	 and	 nailfold	 hemorrhages	 noted	 in	 psoriasis	
was	 not	 significant.	 Limitations:	 Small	 sample	 size,	 not	 having	 participants	 with	 psoriatic	
arthropathy,	 and	 lack	 of	 information	 on	 capillary	 diameter	 and	 capillary	 changes	 in	 hyponychium	
were	the	limitations.	Conclusion:	The	reduced	mean	capillary	loop	density,	and	higher	frequency	of	
avascular	 areas	 noted	 in	 cases	 compared	 to	 controls,	 points	 to	 a	 pathogenic	 role	 for	microvascular	
damage	 in	 psoriasis.	 Whether	 the	 lack	 of	 association	 of	 these	 changes	 with	 disease	 duration	 and	
severity	 suggests	 the	 possibility	 of	 these	 being	 early	 disease	 markers	 for	 psoriasis,	 needs	 further	
analysis	in	larger	prospective	studies.
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attended	 the	 dermatology	 department	 from	
January	 1,	 2015.	 Controls	 were	 selected	
from	 individuals	 who	 have	 never	 been	
diagnosed	with	psoriasis.

We	 excluded	 patients	with	 other	 coexisting	
conditions	 causing	 nailfold	 capillary	
and	 microvascular	 abnormalities,	 such	
as	 connective	 tissue	 disorders,	 diabetes	
mellitus,	 hypertension	 or	 any	 other	
microvascular	 disorders,	 pregnant	 patients,	
fingers	 that	 sustained	 trauma	 including	
manicure	 within	 the	 past	 2	 weeks,	 and	
those	 below	 18	 and	 above	 65	 years.[2‑4]	
Institutional	 ethics	 committee	 approved	 the	
study.

The	 sample	 size	 calculated	 based	 on	 the	
standard	 deviation	 (SD)	 of	 the	 mean	 score	
for	capillary	density	(0.8)	in	a	similar	study	
was	40	each	in	cases	and	controls.[5]
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Methodology

After	 obtaining	 informed	 written	 consent	 from	 individual	
study	 participants,	 we	 collected	 data	 (with	 a	 preset	
proforma)	 on	 age,	 gender,	 onset,	 and	 duration	 of	
illness,	 treatment	 taken,	 and	 other	 coexistent	 diseases.	
We	 conducted	 a	 detailed	 clinical	 and	 dermatological	
examination	 including	 nail	 changes.	 Based	 on	 Psoriasis	
Area	 and	 Severity	 Index	 (PASI)	 score,	 patients	 were	
classified	 into	 mild	 (PASI	 <10),	 moderate	 (PASI	 10‑20),	
and	severe	(PASI	>20)	disease.

The	 subjects	 were	 asked	 to	 avoid	 smoking	 and	 caffeine	
for	 6	 hours	 before	 the	 examination.	 They	 were	 made	 to	 sit	
comfortably	at	an	ambient	room	temperature	for	15	min,	and	
then	subjected	to	a	detailed	nailfold	capillaroscopy,	performed	
with	 the	 hands	 placed	 on	 a	 flat	 surface.	 Nailfold	 capillary	
abnormalities	 were	 studied	 using	 a	 dermoscope	 (Ultracam	
TLS	 by	DermaIndia)	 under	 polarized	 light,	 after	 application	
of	 linkage	 fluid,	 and	 photographed.	 All	 fingers	 of	 both	
hands	were	 studied.	The	 parameters	 assessed	 included	mean	
capillary	 loop	 density	 per	 millimeter,	 presence	 of	 tortuous	
capillaries,	 capillary	hemorrhages,	 and	avascular	 areas	 in	 the	
posterior	nailfold.	Mean	capillary	loop	density	was	calculated	
as	 the	 number	 of	 capillaries	 in	 1	 mm	 length	 using	 the	
calibration	 software	 of	 the	 dermoscope	 after	 examining	 all	
fingers.	An	inter‑capillary	distance	of	more	than	0.5	mm	was	
taken	as	an	avascular	area.[3]	Tortuous	capillaries	and	capillary	
hemorrhages	were	evaluated	based	on	visual	assessment.	The	
data	 collected	 were	 entered	 in	 a	 preset	 proforma.	 Images	
were	subsequently	coded	and	stored.

Data analysis

The	 data	 were	 tabulated	 using	 Microsoft	 Excel	 and	
analyzed	 by	 using	 the	 Statistical	 Packages	 for	 the	 Social	
Sciences	(SPSS)	software	program,	version	18.0.	Quantitative	
variables	were	expressed	as	mean	±	SD.	Qualitative	variables	
were	 expressed	 as	 frequency	or	percentages.	Statistical	 tests	
employed	 included	 Chi‑square	 test,	 independent	 samples	 t	
test,	and	ANOVA	(analysis	of	variance).	A	value	of P <	0.05	
was	considered	statistically	significant.

Results

Among	 patients,	 there	 were	 23	 men	 and	 17	 women.	 The	
mean	age	of	 the	patients	was	44.3	±	10.97	years.	Majority	
belonged	 to	 the	 46–60	 years’	 age	 group	 (17,	 42.5%).	
The	 most	 common	 type	 of	 psoriasis	 was	 chronic	 plaque	
psoriasis	 (23,	 57.5%),	 followed	 by	 erythrodermic	 (nine,	
22.5%),	 pustular	 (six,	 15%),	 and	 guttate	 psoriasis	 (two,	
5%).	Approximately	 65%	 (26/40)	 of	 psoriasis	 patients	 had	
associated	 nail	 changes.	 Majority	 (19,	 47.5%)	 of	 patients	
had	mild	disease	based	on	PASI	score.

Capillary loop density

The	mean	 capillary	 loop	 density	 of	 cases	was	 6.98	 ±	 0.49	
per	mm,	whereas	that	of	controls	was	8.01	±	0.61	per	mm,	

which	 was	 statistically	 significant	 (P	 <	 0.001)	 [Table	 1].	
Though	 statistically	 not	 significant,	 the	 mean	 capillary	
loop	 density	 in	 men	 with	 psoriasis	 (6.92	 ±	 0.52	 per	 mm)	
was	 less	 than	 that	 of	 women	 (7.06	 ±	 0.43	 per	 mm).	
No	 significant	 association	 was	 found	 between	 mean	
capillary	 loop	 density	 and	 age	 or	 disease	 severity.	 The	
mean	 capillary	 loop	 density	 was	 lowest	 in	 erythrodermic	
psoriasis.	 No	 significant	 difference	was	 noted	 in	 the	mean	
capillary	 loop	 density	 between	 different	 clinical	 types	 of	
psoriasis	[Tables	1	and	2].

Avascular areas

Avascular	areas	were	present	in	the	nailfold	of	55%	(22/40)	
of	 the	patients	and	22.5%	(9/40)	of	controls	 [Figures	1–5].	
This	 was	 statistically	 significant	 (P	 =	 0.003)	 [Table	 1].	
A	 statistically	 significant	 female	 predilection	 for	 avascular	
areas	 was	 observed	 in	 the	 cases	 (P	 <	 0.001),	 which	 was	
not	 reflected	 in	 the	 controls.	 We	 noted	 avascular	 areas	
in	 the	 nailfold	 in	 73.1%	 (19/26)	 of	 patients	 with	 nail	
psoriasis,	 and	 in	 21.4%	 (3/14)	 of	 those	 without	 nail	
psoriasis.	 A	 significant	 association	 was	 noted	 between	
the	 presence	 of	 avascular	 areas	 and	 the	 presence	 of	 nail	
changes	 (P	 =	 0.002).	 Presence	 of	 avascular	 areas	 did	 not	
show	 any	 significant	 association	with	 age,	 clinical	 type	 of	
psoriasis,	disease	duration,	or	severity	[Tables	1	and	3].

Tortuous capillaries

Tortuous	 capillaries	 were	 present	 in	 25%	 (10/40)	 of	
cases	 and	 17.5%	 (7/40)	 of	 controls,	 which	 was	 not	
significant	 [Table	 1	 and	 Figures	 6	 and	 7].	 Among	 cases,	
tortuous	 capillaries	 were	 present	 in	 the	 nailfold	 of	
5.9%	 (1/17)	 women	 and	 39.1%	 (9/23)	 of	 men.	 This	 was	
statistically	significant	(P	=	0.02).	Among	controls,	tortuous	

Figure 1: Capillaries of posterior nailfold, viewed at a lower magnification, 
giving a global view of capillary distribution and morphology. Shows 

regularly arranged capillaries with a hair pin shape. (Nailfold capillaroscopy 

using Ultracam TLS dermoscope, polarized light, with linkage fluid, contact 
dermoscopy, 75× magnification)
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capillaries	 were	 noted	 in	 17.6%	 (3/17)	 of	 women	 and	
17.4%	 (4/23)	 of	 men.	 The	 difference	 was	 not	 significant.	
No	 significant	 association	 was	 noted	 between	 tortuous	
capillaries	 and	 type,	 duration,	 or	 severity	 of	 psoriasis	 or	
presence	of	nail	changes.

Capillary hemorrhages

Capillary	 hemorrhages	 were	 present	 in	 15%	 (6/40)	
of	 patients	 and	 5%	 (2/40)	 of	 controls.	 This	 was	 not	
significant	 [Table	 1].	 Although	 a	 higher	 number	 of	
men	 (5/23,	 21.7%)	 had	 nailfold	 capillary	 hemorrhages	
compared	 to	women	 (1/16,	5.9%),	 this	was	not	 significant.	
This	 male	 predilection	 was	 not	 reflected	 in	 the	 control	

group.	 There	 was	 no	 significant	 association	 between	
capillary	 hemorrhages	 and	 disease	 duration,	 severity,	
clinical	type,	or	presence	of	nail	psoriasis.

Discussion

We	 observed	 a	 statistically	 significant	 decrease	 in	 mean	
nailfold	 capillary	 loop	 density	 in	 psoriasis	 patients	
compared	 to	 controls,	 which	 was	 consistent	 with	 previous	
studies.[5‑7]	However,	Iorizzo	et al.[8]	have	observed	an	increase	
in	capillary	loop	density	in	hyponychium	in	patients	with	nail	
bed	psoriasis,	akin	to	findings	in	psoriatic	skin	lesions.[9]

No	 association	was	 recorded	 between	mean	 capillary	 loop	
density	 and	 age	 of	 the	 patients	 this	 study,	which	 could	 be	
attributed	 to	 the	 exclusion	 of	 those	 aged	 below	 18	 and	
above	65	years.	We	excluded	patients	with	extremes	of	age,	
as	previous	authors	have	observed	age	to	be	a	confounding	
factor	 in	 nailfold	 capillary	 changes.[4,10]	 The	 lower	 mean	
capillary	 loop	 density	 observed	 in	male	 patients	 compared	
to	 female	 patients	 was	 reflected	 in	 the	 control	 population	
as	well	 in	our	study,	which	indicates	 that	gender	difference	
in	 mean	 capillary	 loop	 density	 in	 psoriasis	 may	 not	 be	
associated	with	the	disease	process.

Though	 statistically	 not	 significant,	 mean	 capillary	 loop	
density	 was	 lower	 in	 patients	 with	 more	 severe	 disease.	
Previous	studies	give	conflicting	results	on	this	aspect.[5,8]

Our	 finding	 of	 lower	 mean	 capillary	 loop	
density	 (statistically	 not	 significant)	 in	 patients	 with	 nail	
changes	 of	 psoriasis	 compared	 to	 those	 without	 nail	
involvement	mirrored	the	observation	of	others.[5,11]

Table 1: Nailfold capillaroscopy findings in cases and controls
Study 

participants

Mean capillary loop density 

per mm

Avascular areas (n, %) Tortuous capillaries (n, %) Capillary hemorrhages (n, %)

Cases	(n=40) 6.986±0.546 22	(55%) 10	(25%) 6	(15%)
Controls	(n=40) 8.017±0.627 9	(22.5%) 7	(17.5%) 2	(5%)
P	value <0.001 0.003 0.412 0.316

Table 2: Mean capillary loop density in posterior nailfold 

in patients with psoriasis

Study participants (N=40) Mean 

capillary 

loop 

density per 

millimetres

Parameter assessed Number of 

patients (% 

of total)

Age	group	in	years	(P=0.80)
<30 6	(15%) 6.831±0.459
31‑45 14	(35%) 7.000±0.570
46‑60 17	(42.5%) 6.988±0.587
>60 3	(7.5%) 7.223±0.508

Gender	(P=0.335)
Male 23	(58%) 6.913±0.584
Female 17	(42%) 7.084±0.489

Duration	of	disease	
(P=0.50)
<10	years 18	(45%) 6.925±0.531
10‑20	years 19	(47.5%) 6.989±0.553
>20	years 3	(7.5%) 7.333±0.665

Clinical	type	of	psoriasis	
(P=0.787)
Chronic	plaque 23	(57.5%) 6.986±0.561
Erythrodermic 9	(22.5%) 6.962±0.654
Guttate 2	(5%) 6.665±0.473
Pustular 6	(15%) 7.128±0.382

Psoriasis	area	severity	index	
(P=0.102)
<10	(mild) 19	(47.5%) 7.140±0.515
10‑20	(moderate) 12	(30%) 6.980±0.475
>20	(severe) 9	(22.5%) 6.670±0.616

Nail	changes	due	to	
psoriasis	(P=0.084)
Present 26	(65%) 6.876±0.546
Absent 14	(35%) 7.190±0.502

Figure 2: Capillaries of posterior nailfold, viewed at a higher 
magnification (Nailfold capillaroscopy using Ultracam TLS dermoscope, 
polarized light, with linkage fluid, contact dermoscopy, 150× magnification)
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The	 significant	 association	 between	 avascular	 areas	 and	
psoriasis	(more	frequent	in	nail	psoriasis)	documented	by	us,	
was	as	reported	earlier.[5]	This	is	attributed	to	the	presence	of	
trophic	 disturbances	 in	 the	 periungual	 region	 of	 patients.[11]	
Levels	of	angiogenic	factors	like	transforming	growth	factor	
beta	 (TGF‑β),	 platelet‑derived	 growth	 factor	 (PDGF),	
and	 vascular	 endothelial	 growth	 factor	 (VEGF)	 have	 been	
found	to	be	raised	in	psoriasis,	which	can	significantly	alter	
the	 morphology	 and	 physiology	 of	 the	 microcirculation,	
and	 may	 have	 a	 role	 in	 nailfold	 capillary	 changes.[5,12,13]	
Zaric	 et al.[7]	 have	 observed	 sluggishness	 of	 blood	 flow	 in	
the	 nailfold	 capillaries	 of	 psoriasis	 patients.	 The	 lack	 of	
association	between	the	presence	of	avascular	areas	and	the	
disease	 duration,	 and	 the	 statistically	 significant	 association	
observed	 between	 avascular	 areas	 and	 nail	 psoriasis	 in	 this	
study	were	concordant	with	literature.[5]

The	 lack	 of	 significant	 association	 between	 presence	 of	
tortuous	nailfold	 capillaries	 and	psoriasis	noted	by	us	was	
comparable	 to	 one	 previous	 study,	 but	 was	 discordant	
to	 the	 observation	 of	 certain	 others.[6,8,11,14]	 Our	 finding	
of	 25%	 of	 patients	 with	 psoriasis	 showing	 tortuous	

Figure 3: Reduced capillary density, with presence of avascular areas 

in posterior nailfold (Nailfold capillaroscopy using Ultracam TLS 

dermoscope, polarized light with linkage fluid, contact dermoscopy, 

75× magnification) (Blue arrow indicates avascular area)

Figure 6: Tortuous capillary loop in posterior nailfold viewed at 

lower magnification (Nailfold capillaroscopy using Ultracam TLS 

dermoscope, polarized light, with linkage fluid, contact dermoscopy, 
75× magnification) (Green arrow indicates tortuous capillary loop)

Figure 5: Avascular areas in posterior nailfold viewed at higher 

magnif icat ion (Nai l fold capi l laroscopy using Ultracam TLS 

dermoscope, polarized light, with linkage fluid, contact dermoscopy, 
150× magnification) (Blue arrow indicates avascular area)

Figure 4: Avascular areas in posterior nailfold viewed at higher 
magnification (Nailfold capillaroscopy using Ultracam TLS dermoscope, 
polarized light, with linkage fluid, contact dermoscopy, 150x magnification) 
(Blue arrow indicates avascular area)
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Table 3: Avascular areas in posterior nailfold in patients 

with psoriasis

Study participants (N=40) Avascular 

areas 

present 

(number)

Parameter assessed Number of 

patients (% 

of total)

Age	group	in	years	P=0.44
<30 6	(15%) 3

31‑45 14	(35%) 7
46‑60 17	(42.5%) 9
>60 3	(7.5%) 3

Gender	P	–<0.001
Male 23	(58%) 11

Female 17	(42%) 11

Duration	of	disease	P=0.476
<10	years 18	(45%) 8
10‑20	years 19	(47.5%) 12

>20	years 3	(7.5%) 2

Clinical	type	of	psoriasis	P=0.296
Chronic	plaque 23	(57.5%) 10
Erythrodermic 9	(22.5%) 1

Guttate 2	(5%) 5
Pustular 6	(15%) 6

Psoriasis	area	severity	index	P=0.070
<10	(mild) 19	(47.5%) 7
10‑20	(moderate) 12	(30%) 8
>20	(severe) 9	(22.5%) 7

Nail	changes	due	to	psoriasis	P=0.002
Present 26	(65%) 19
Absent 14	(35%) 3

capillaries,	 fell	 between	 the	 reported	 frequencies	 in	 two	
previous	 studies	 (17.3%	and	54.3%).[5,15]	We	did	not	 come	
across	any	previous	study	reporting	a	male	predilection	for	
presence	of	tortuous	capillaries	in	psoriasis	as	documented	
by	 us.	 Grassi	 et al.[16]	 stated	 that	 tortuosity	 has	 limited	
diagnostic	 value	 but	 may	 indicate	 angiogenesis	 in	 some	
diseases.

Though	 we	 noted	 a	 higher	 percentage	 of	 cases	
manifesting	 capillary	 hemorrhages	 than	 controls,	 this	
was	 not	 significant.	 Previous	 authors	 had	 conflicting	
findings.[7,11]

Whether	 the	 lack	 of	 association	 between	 nailfold	 capillary	
changes	 and	 disease	 duration	 and	 severity	 observed	 by	 us	
is	 a	 reflection	 of	 the	mentioned	 changes	 being	markers	 of	
early	 disease,	 needs	 to	 be	 analyzed	 in	 prospective	 studies	
with	large	sample	sizes.

Limitations

Small	sample	size,	inability	to	study	the	nailfold	capillary	
changes	 in	 patients	 with	 psoriatic	 arthropathy	 (since	
none	 of	 the	 study	 participants	 manifested	 psoriatic	
arthropathy)	 and	 lack	 of	 information	 on	 capillary	
diameter	and	capillary	changes	 in	 the	hyponychium	were	
the	limitations.

Conclusion

Mean	nailfold	 capillary	 loop	density	 in	psoriasis	 patients	 is	
reduced,	 irrespective	 of	 age,	 gender,	 duration,	 or	 severity	
of	 disease.	Nailfold	 capillaries	 of	 psoriasis	 patients	 showed	
avascular	areas,	which	was	more	frequent	in	those	with	nail	
psoriasis.	 	 Prospective	 studies	with	 large	 sample	 sizes	may	
give	more	information	on	whether	nailfold	capillary	changes	
can	be	considered	as	early	disease	markers	of	psoriasis.
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