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Abstract

Background: Systemic Lupus Erythematosus is a progressive autoimmune disease with a wide range of
morphological and functional changes in microscopic examination of small blood vessels. Identification of
vascular diseases at early stage, plays an essential role in the prevention of its’ vascular complications. Nailfold
capillaroscopy (NFC) is a non-invasive, easy, painless, and accurate method for evaluation of microcirculation
and could be used for this purpose. The vast majority of studies on capillaroscopy in lupus patients have shown
that changes are not specified to lupus —unlike Systemic Sclerosis- and are more likely to overlap with other
diseases. Therefore, it was decided to check capillaroscopic changes and evaluate morphological changes and
capillary structure in terms of quality and quantity in lupus patients.

Materials and Methods: Nail fold capillaroscopic findings of 114 patients aged 19-75 years old were reviewed
in this study. The results were categorized as: a) normal, b) non-specific morphological abnormalities, and c)
Scleroderma-like pattern. Results were analyzed qualitatively and quantitatively using SPSS 21 software. "Chi
square" test was used to analyze the relationships between variables (P<0.05 was considered significant).
Results: Our results show that Lupus —independent of any other microvascular risk factor can significantly
affect the morphology and structure of blood circulation and these changes are shown with detail by nail fold
capillaroscopy.

Conclusion: Most of the findings are in line with similar studies performed by other investigators in this field.
However, no specific pattern was recognized and microbleeding was higher in our patients with scleroderma-
like pattern of involvement.
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endothelial damage accompanied by systemic vascular
Introduction inflammation lead to vascular and internal organ
dysfunction®. Morphological and functional changes in
microscopic examination of small blood vessels have
been reported following by ischemic vascular
responsez’g. Therefore, identification of wvascular

Systemic  Lupus Erythematosus (SLE) is a
progressive autoimmune disease with a wide range of
clinical and immunological disorders. Vascular
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manifestations at early stage plays an essential role in
the diagnosis of its’ vascular complications™.

Nailfold Video Capillaroscopy (NVC) is a non-
invasive, easy, painless and accurate method for
evaluation of the capillaries and examination of small
vessel abnormalities in rheumatic diseases, especially
in patients with Raynaud's phenomenon and systemic
sclerosis®*.

Microvascular dysfunction has been reported in
Systemic Lupus Erythematosus®’. In addition, it
seems that changes in nailfold capillaroscopy are
related to disease activity and the presence of specific
antibodies®®. Capillaroscopic pattern evaluation is
not executed based on a single parameter, but based
on a general pattern of numerical and morphological
features such as capillary diameter, width, length,
shape, distribution, average capillary density,
avascular  areas, hemorrhages and  neo-
angiogenesis™®.

The vast majority of capillaroscopic studies in lupus
patients have shown that changes are not specific in
SLE and are more likely to overlap with other
diseases'®*2. Since most NVC investigations have
been performed on Systemic Sclerosis patients,
studies have reported typical changes in Scleroderma
in 2 to 9% of patients*>'* and these changes comprise
a specific category in reporting the results of NVC.
No specific changes have been described in the
capillaroscopic studies of SLE patients. Therefore, it
was decided to study these findings and evaluate
morphological changes and capillary structure in
terms of quality and quantity in this population.

Methods

In this study, NVC findings of 114 patients
diagnosed with SLE for at least one year (according
to ACR criteria) were studied. All patients had
specific indications for performing the study like
acrocyanosis, Reynaud’s phenomenon or other
manifestations of microvascular insufficiency. The
data were collected from patients who were referred
to Ressalat Capillaroscopy Center from October 2011
to October 2014.

Patients were 19-75 years old with the following
exclusion criteria: any evidence of coronary disease
or other vascular disorders, high blood pressure,
diabetes, hepatitis, other collagen vascular diseases,
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dermatologic diseases, smoking, infection and drug
use.

Capillaroscopy was performed under standard
conditions in all patients (refraining caffeine and
smoking for 12 hours prior to the exam; performing
the test between 9 AM. to 12 midday; adaptation to
ambient temperature -22 to 25 degrees Celsius- by
staying in the room for 15 minutes before the study).
Afterwards, nail fold capillaroscopy was done using
the video capillaroscope (D1 videocap, Vedica, SRL,
DC, Milan, Italy, 2011). All nail folds were examined
for each patient.

For each image, capillaroscopic parameters that were
reported by an experienced rheumatologist with at
least 8 years of experience were: microvascular
architecture, capillary distribution, morphology with
numbers, capillary density, efferent/ afferent limb
ratio, sub-papillary venular plexus according to the
Wertheimer criteria (Modified by Terry et al.),
morphological abnormalities of thick capillaries,
Raynaud loops and mega-vessels.

The results were categorized as: 1) normal, 2) non-
specific  morphological abnormalities, and 3)
scleroderma-like pattern.

Participants were divided into two groups based on a
study by Cutolo et al.™>™*":

- Patients with two or more abnormal morphological
parameters (in at least two nails) were placed in the
scleroderma group.

- Participants with a homogeneous distribution of
hairpin-shaped capillaries with capillary density of 9
to 14 per mm or existence of only one parameter of
non-specific  morphological abnormalities  were
considered as the normal capillaroscopy pattern.
Capillaroscopy findings of all patients were analyzed
qualitatively and quantitatively using SPSS 21
software. "Chi square"” test was used to analyze the
relationships  between variables (P<0.05 was
considered significant).

This study was approved by the ethics and research
committee of the hospital.

Results

The average age of participants in this study was
20.12+33.41, where 102 (89.4%) were female and 12
(10.5%) male. Capillaroscopic findings are shown in
Table 1. As is shown in the table, sub-papillary
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venular plexus was visible in all cases.
Efferent/afferent limb ratio and capillary density
were normal in almost all cases. Microvascular
architectural distortion was the most frequent
abnormality in this study (Table 1).

Varying degrees of morphologic abnormalities were
visible in all cases as shown in Figure 1; most
remarkably, capillary tortuosity in most subjects (113
case) and angiogenic expression in 89 cases.

Early scleroderma pattern was observed in 46 cases
(40.3%) and normal pattern in 68 (59.6%).

Forty two of the 46 patients with scleroderma pattern
were female. Tortuous capillaries, isolated and

Table 1: Capillaroscopic Findings.

Nail fold Capillaroscopic Findings in Iranian Patients

altered micro vascular architecture and abnormal
capillary morphology were more common in lupus
patients with scleroderma facade than in patients with
normal pattern (P<0.05). Also, in morphological
abnormalities, angiogenesis, isolated enlarged loop,
neo capillary formation, irregular enlarged loop,
architectural derangement and micro bleeding were
more common in lupus patients with scleroderma
facade compared to patients with normal pattern
(P<0.05). The complete details are shown in Tables 2
and 3.

However, there was no difference in the average age
of patients with scleroderma pattern compared to the

Variables

Total (%) 114

Microvascular Architecture
Capillary Distribution
Capillary Morphology

Capillary Density

Subpapillary Venular Plexus

Efferent/Afferent Ratio

Normal 96 (84.2)
Abnormal 18 (15.7)
Regular 109 (95.6)
Irregular 5 (4.38)
Homogeneous 107 (93.8)
Nonhomogeneous 7(6.1)
Normal 112 (98.2)
Decreased 2(1.7)
Visible 114 (100)
Invisible 0
Normal 112 (98.2)
Increased 2(1.7)

irregular enlarged loops, angiogenesis and altered
microvascular architecture were among the most

normal pattern. Also, no relationship was found
between different patterns of involvement (hormal or

common morphological abnormalities in Lupus scleroderma pattern) and participants’  gender
patients with scleroderma facade. Based on P-values, (P=0.759).
Table 2: Comparison of capillaroscopic variables in SLE patients with normal and scleroderma pattern.
Normal pattern n (%)  Scleroderma pattern  P-value
n (%)
Microvascular Architecture Normal 63 (92.6) 33 (71.7) 0.003
Abnormal 5 (7.3) 13 (28.2)
Capillary Distribution Regular 68 (100) 41(89.1) 0.009
Irregular 0 5 (10.8)
Capillary Morphology Homogeneous 68 (100) 39 (84.7) 0.001
Nonhomogeneous 0 7(15.2)
Capillary Density Normal 68 (100) 44 (95.6) 0.161
Decreased 0 2 (4.3)
Efferent/Afferent limb Ratio Normal 68 (100) 44 (95.6) 0.161
Increased 0 2(4.3)
Gender Male 8 (11.7) 4 (8.6) 0.759
Female 60 (88.2) 42 (91.3)

NBM

168

Novelty in Biomedicine 2016, 4, 166-72



Nail fold Capillaroscopic Findings in Iranian Patients Rajaei et al.
Table 3: Comparison of architectural abnormalities in SLE patients with normal and scleroderma pattern.
Architectural Abnormality Normal Pattern Scleroderma Pattern P-Value
N (%) N (%)
Angiogenesis Yes 48 (70.5) 41 (89.1) 0.022
No 20 (29.4) 5(10.8)
Tortuosity Yes 68 (100) 45 (97.8) 0.404
No 0(0) 1(2.1)
Isolated enlarged loop Yes 5(7.3) 17 (36.9) 0.000
No 63 (92.6) 29 (63.04)
Isolated Microbleeding Yes 1(1.4) 4 (8.6) 0.156
No 67 (98.5) 42 (91.3)
Capillary Neoformation Yes 0(0) 0 (0) 0.039
No 68 (100) 46 (100)
Irregular enlarged loop Yes 1(1.4) 20 (43.4) 0.000
No 67 (98.5) 26 (56.5)
Architectural Derangement Yes 0(0) 0(0) 0.039
No 68 (100) 46 (100)
Microbleeding Yes 0(0) 0(0) 0.039
No 68 (100) 46 (100)
Avascular Area Yes 1(1.4) 0(0) 1.00
No 67 (98.5) 46 (100)
Megacapillary Yes 0(0) 1(2.1) 0.404
No 68 (100) 45 (97.8)
Table 4: Comparison of microvascular abnormalities between genders.
Variables Male (%) Female (%) P-Value
Altered Microvascular Architecure 3.8 6.16 0.270
Nonhomogeneous capillary distribution 0 0 -
Nonhomogeneous capillary morphology 0 0 -
Reduced capillary density 0 9.1 0.794
Increased Efferent/Afferent limb ratio 0 9.1 0.794
Angiogenesis 3.83 4.77 0.773
Tortuosity 100 99 1.00
Isolated Enlarged loop 25 6.18 0.493
Isolated Microbleeding 0 9.4 0.950
Capillary Neoformation 0 0 -
Irregular Enlarged loop 0 5.2 0.00
Avrchitectural Derangement 0 0 -
Microbleeding 0 0 -
Avascular area 0 0.9 1.00
Mega capillary 0 0.9 1.00
Table 4 compares all micro vascular findings scleroderma-like capillaroscopy pattern was shown in
between men and women. Statistical analysis shows 2 to 9% of lupus patients, it seems that this pattern is
significant differences in the irregular enlarged loop related to findings such as Raynaud, anti-cardiolipin
between the two groups (P<0.05). and anti ULRNP'**2,
Other studies have shown the relationship between
Discussion vascular density and pulmonary gas transfer in lupus
Various forms of vascular disorders are described in patlents. Poqr gas transfer and alveolar caplllary loss
, ) ) ) in lupus patients may be reflected to the density of
capillaroscopic studies of lupus patients. Most . . .
. . . vessels in capillaroscopy and may be an important
studies have described long capillary arches and - . o1
. illary network!®Y indicator of alveolar capillary density”".
major cap! y . ) . In 2005, Riccieri and colleagues conducted a study of
In morphological studies, long capillary arches have il ic findi . i
been shown as a characteristic of lupus®. While the capillaroscopic findings on 44 patients with lupus.
' Fifteen patients (34%) showed Raynaud's phenomenon
NBM 169 Novelty in Biomedicine 2016, 4, 166-72



Rajaei et al.

Nail fold Capillaroscopic Findings in Iranian Patients

100% P A 2 2 2
EEEEEEE
0 7 a2 Z

iz A iz
0% EEEEEE
60% EEEEE _
6 Z
0% 4 A 7 % A
0% ﬁ A A 4 /
: Z
10% I 8. W &4 7 7 B A=
& QO‘;@ S e&(& & & & Y
(2
& & FE L F
O @ Q *° @ ° s L
¥ S & &K & ¥ ¢ N
L <&@ & N
F & O Y
o S & &
& N e@ NS &(‘5\\
?.
myes + no

Figure 1. Morphological abnormalities shown in capillaroscopy of SLE patients.

and 9 of them (20%) showed related capillaroscopic
changes. Also, 3 patients (8.6%) had capillary loss
(avascular areas), 18 patients (41%) had capillary
length changes, 16 patients (5.36%) had shorter and 2
(5.4%) longer capillaries. Twenty-six patients (59%)
showed capillary tortuosity and architectural
derangement was observed in 6 patients (14%) while
micro hemorrhage was observed in 4 patients.
Capillaroscopic score of over 1 was related to disease
activity (P=0.01), the existence of anti-cardiolipin
(P<0.04) and anti SM (P<0.04) and high titer
AntidsDNA (P<0.001) (8).

In a study by Kuryliszyn-Moskal and colleagues
(2009), assessing the  accompaniment  of
capillaroscopic changes with markers of endothelial
cell and disease (SLE) activity; they showed nail fold
disorders to be present in 74 of 90 patients (92.5%)
with lupus. Normal pattern or slight changes were
observed in 33 patients (41.2%) and moderate to
severe changes in 47 patients  (58.7%).
Capillaroscopic score>1 was repeatedly related to
internal organ involvement (P<0.001) and immune
suppressive therapies (P<0.01) (22). The findings
show the usefulness of capillaroscopy as a
noninvasive method to assess microvascular
disorders in Systemic Lupus Erythematosus.

They also conducted a study in 2007 on 47 patients
with lupus, and showed morphological changes by
capillaroscopy in 45 patients (7.95%). Minor changes
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were observed in 16 (34%), moderate in 21 (7.44%)
and severe in 8 patients (17%). All patients with
systemic involvement showed moderate to severe
changes in capillaroscopy. This study showed that
capillaroscopy disorders may be a reflection of
systemic manifestations and microvascular
involvement of lupus™.

Leroy Ec and colleagues conducted a study on patients
with scleroderma in 2001 and showed that micro
vascular derangement in these patients consists of
giant capillaries, loss of capillaries and progressive
neoangiogenesis®.

In a study by M Eredemeier and colleagues which was
conducted in 2004 on scleroderma patients, it was
shown that capillary loss in NVC correlated with
pulmonary hypertension, interstitial lung disease
(ILD), peripheral vascular disorders and their severity
also cardiopulmonary involvement*.

Sambataro and his colleagues carried out a study
(2014) on 107 patients with scleroderma assessing the
number of micro hemorrhages (MHE), micro
thrombosis (MT), giant capillaries (GC) and dilated
capillaries. These numbers (micro hemorrhage, micro
thrombosis and giant capillaries) were good indicators
of disease activity in scleroderma®.

In our study of 114 patients with lupus, the normal
capillaroscopy pattern was observed in 68 cases
(61.59%). Efferent / afferent limb ratio was normal in
almost all individuals (Table 1) and high frequency of
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capillary tortuosity and angiogenesis was shown
similar to the results of Riccieri’s study®.

Also, 46 patients showed scleroderma pattern of
which 42 were female. Tortuous capillaries,
angiogenesis, and large irregular capillary arches
were among the most common morphological
abnormalities in patients with scleroderma-like
pattern, as expected. Risary and his colleagues’ study
had similar results®. Leroy and his colleagues study
also, shows similar results in patients with
scleroderma®,

We have also observed that micro bleeding was
significantly higher in patients with scleroderma-like
pattern.

Ingegnoli et al. reported that reduced -capillary
density may be identified very soon in patients with
scleroderma®. This finding is consistent with our
results.

Conclusion

Our study is the largest study performed in this field
on SLE patients in Iran. Our results are mostly in line
with similar studies performed by other investigators
in this field. However, microbleeding is higher in our
patients  with  scleroderma-like  pattern  of
involvement. This finding could be a basis for further
investigation, either in Iranian SLE patients or for
comparison with patients involved by other
connective tissue disorders.
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