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Abstract In rheumatology, specific is the capillaroscopic
pattern in systemic sclerosis (SSc), the so-called ‘‘scleroderma type’’. Capillaroscopic pattern in systemic lupus
erythematosus (SLE) is less specific and includes a wide
range of microvascular changes—‘‘SLE-type’’ capillaroscopic pattern, non-specific findings and in a small percentage ‘‘scleroderma-like’’ pattern. The latter finding is
currently associated with a potential subclinical overlap
with SSc. Various microvascular changes have been
observed in a different proportion of patients with undifferentiated connective tissue disease (UCTD). The aim of
the study was to evaluate the capillaroscopic changes in
SLE and UCTD. Patients from the following groups were
included in the study: 30 female patients with SLE (mean
age, 49 ± 15.4 years), 31 patients with UCTD (mean age,
50 ± 17 years; 30 females and 1 male); 34 age- and sexmatched healthy volunteers were examined as a control
group. Nailfold capillaroscopy was performed using videocapillaroscope Videocap 3.0 (DS Medica). Capillaroscopic findings were compared with clinical and laboratory
data of the patients. At capillaroscopic examination, the
most frequent capillaroscopic changes in SLE patients were
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the presence of elongated capillaries in 43 % (13/30), an
increased tortuosity in 70 % (21/30) and a prominent subpapillary plexus in 60 % (18/30) of the cases. In 80 % (24/
30) of the patients, dilated capillaries were found; in 6.6 %
(2/30), giant capillary loops; and in 16.6 % (5/30), haemorrhages. In 50 % of the patients, an ‘‘SLE-type’’ capillaroscopic pattern was found. In 30 % (9/30) of the cases the
capillaroscopic examination revealed ‘‘non-specific changes’’, in 6.6 % (2/30) of the patients it was found a normal
capillaroscopic pattern and in 13.3 % (4/30) a ‘‘scleroderma-like’’ pattern. Positive tests for ANA were detected
in 73.3 % (11/15) of the patients with ‘‘SLE-type’’ capillaroscopic pattern. In all the patients with ‘‘sclerodermalike’’ capillaroscopic finding, positive autoantibodies with a
high titre were found, without signs for overlap with other
connective tissue disease (CTD). In two out of four patients
with such capillaroscopic findings, a vasculitis of peripheral
vessels was evident and in the other two secondary RP and
high immunologic activity. A ‘‘scleroderma-like’’ pattern
was found in 38 % (12/31) of the patients with UCTD. In
51 % (16/31) of the patients from this group, ‘‘non-specific’’ capillaroscopic findings were observed. For the
evaluation of the predictive value of capillaroscopic pattern
for the development of a distinct rheumatic disorder in
patients with UCTD, a longer period of follow-up is necessary. In SLE patients, it has been found that capillaroscopic examination reveals microvascular changes also in
the absence of RP. Here, the results from the study illustrate
the correlation between capillaroscopic changes and
immunological profile. ‘‘Scleroderma-like’’ capillaroscopic
pattern may be observed in the context of active vasculitis
of peripheral vessels as well as in patients with secondary
RP and high immunologic activity. It does not have an
obligatory association with an overlap syndrome with other
CTD. Capillaroscopic findings in UCTD are heterogeneous.
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The potential of capillaroscopic examination in UCTD for
evaluating the prognosis of the disease needs to be revealed
through long-term follow-up.
Keywords Nailfold capillaroscopy  Systemic lupus
erythematosus  Undifferentiated connective tissue disease

Introduction
Nailfold capillaroscopy is a non-invasive imaging technique for morphological analysis of nutritional capillaries
in the nailfold area, which is of considerable importance
for the evaluation of microcirculation in vivo. At present,
the method is used mainly for the differentiation of primary
Raynaud’s phenomenon (RP) from secondary RP in rheumatic disease from the group of scleroderma-spectrum
disorders. In rheumatology, specific is the capillaroscopic
pattern in systemic sclerosis (SSc), the so-called ‘‘scleroderma type’’, which is characterized with the presence of
giant capillaries, haemorrhages, avascular areas and neoangiogenesis [1–11]. Analogous changes may be observed
in other connective tissue disease (CTD) such as mixed
connective tissue disease, overlap syndromes, dermatomyositis and polymyositis and are termed ‘‘sclerodermalike’’ capillaroscopic changes [2, 4, 7, 8, 12].
Capillaroscopic pattern in systemic lupus erythematosus
(SLE) is less specific in comparison to SSc and the other
above-mentioned diseases, in which ‘‘scleroderma-like’’
capillaroscopic pattern may be presented [2, 15]. The
prevalence of RP in SLE is reported to be ranging from 10
to 45 % and it usually indicates a more benign course
without tissue necrosis [13, 14]. Nailfold capillaroscopic
changes in SLE include a wide range. According to some
investigators, the majority capillaroscopic findings are nonspecific [16]. The most frequently described specific changes in SLE are tortuous, meandering capillaries and bizarre
formed loops [17], an increased length of capillaries [18, 19],
an increased diameter [17] and a prominent subpapillary
plexus [18, 19]. In a part of the studies, these changes
specific for SLE have been termed ‘‘SLE-type’’ capillaroscopic pattern. Increased tortuosity can be found in 42 % of
SLE patients, but in only 6 % of SSc patients [17, 18, 20].
The ‘‘scleroderma-like’’ capillaroscopic picture with dilated, giant capillaries, haemorrhages and avascular areas is a
rare finding in SLE in contrast to other CTD. The frequency of the latter pattern is low, ranging from 2 to 9 %
[9, 12, 19, 20], and slightly higher, as reported by Furtado—15 % [21]. A number of investigators have found a
correlation between ‘‘scleroderma-like’’ capillaroscopic
pattern and the presence of RP and anti-U1-RNP antibody.
This finding is being explained with a potential subclinical
overlap with SSc [8, 16, 21–23]. Data addressing the

123

Rheumatol Int (2013) 33:689–695

association between abnormal capillaroscopic findings and
positive anticardiolipin antibodies are contradictory. It has
been found a lack of correlation [23], a negative correlation
[21], and a positive association [24, 25]. The following
mechanism could be proposed for the pathogenetic effect of
antiphospholipid antibodies on microcirculation: direct
damage of endothelial cells through upregulation of adhesion molecules, platelet activation, interaction with elements
of the coagulation system and activation of the complement
components. The relationship between microangiopathy and
the presence of antiphospholipid antibodies could be
explained by this cascade of pathologic changes [25, 26]. A
correlation between the abnormal capillaroscopic pattern
and other SLE-specific autoantibodies (anti-dsDNA and
anti-Sm) [113] could be found, as well as with the disease
activity evaluated by different disease indices (SLEDAI and
ECLAM) [23, 25]. Besides, an association of abnormal capillaroscopic findings, especially a decreased capillary
density and a reduced diffusion capacity, could be verified. It
was speculated that the reduced number of capillaries in the
nailfold area may be an indicator for pulmonary capillary
loss [22, 27]. Nailfold capillaroscopy is thought to be useful
for the evaluation of microcirculation in SLE patients
especially in those with secondary RP.
The term ‘‘undifferentiated connective tissue disease’’
(UCTD) is used to describe a group of patients with features of systemic autoimmune disease, which lacks the
characteristics of a well-defined rheumatic disorder. Some
of these patients (1/4–1/3) develop a distinct rheumatic
entity during the follow-up, the most frequent being SSc,
SLE, rheumatoid arthritis and Sjögren’s syndrome, but the
majority of patients remain in a stable clinically and laboratory condition in the scope of the UCTD. Nagy et al.
[12] found a ‘‘scleroderma-like’’ capillaroscopic pattern in
13.8 % of 65 patients with UCTD.

Aim of the study
The aim of the study was to evaluate the capillaroscopic
changes in SLE and UCTD.

Patients and methods
Patients from the following groups were included in the
study:
1.

2.

30 female patients with SLE according to the current
ACR classification criteria, 1982 [28]. The mean age
of the SLE patients was 49 ± 15.4 years.
31 patients with UCTD. This group of patients
manifested with signs of CTD, but did not fulfil the
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criteria for SSc, SLE or other definite CTD. The mean
age of the patients from this group was 50 ± 17 years
(30 females and 1 male).
34 age- and sex-matched healthy volunteers without
history of vasospasm, rheumatic or other known diseases,
who do not take any medications, were examined as a
control group (mean age -49.76 ± 15.98, 33 females and
1 male) (p [ 0.05).
Nailfold capillaroscopy was performed using videocapillaroscope Videocap 3.0 (DS Medica) in the Department
of Rheumatology and Clinical Immunology, Kerckhoff
clinic, Bad Nauheim, Justus-Liebig University—Giessen,
Germany. The following capillaroscopic parameters were
evaluated: distribution, shape, width, length, mean capillary density, presence of avascular areas, haemorrhages,
neoangiogenesis and visibility of subpapillary plexus.
Nailfold capillaroscopy was performed using a high-end
videocapillaroscope Videocap 3.0 (DS Medica, Italy).
Measurements were taken with the software programme of
the device, and all the measurements were taken in millimetre (0.001 mm = 1 lm).
As dilated were classified capillaries with a diameter of
the arterial limb wider than 0.015 mm (=15 lm) or a
venous limb wider than = 0.020 mm (=20 lm). As giant
capillary loops were classified microvessels with diameter
of either an arterial or a venous limb greater than
0.050 mm (=50 lm). As elongated were classified capillary loops with lengths longer than 0.300 mm (=300 lm).
The haemorrhages are the extracapillary brown aggregations of erythrocytes. The mean capillary density was
calculated as a number of capillary loops in the distal row
per 1 mm. The avascular area was defined as a distance
between two adjacent capillary loops from the distal rows
greater than 0.5 mm (=500 lm) or above 0.3 mm
(300 lm) in the proximal area [29]. Meandering capillaries, presence of more than one capillary loop in a single
dermal papilla, ramified and bushy capillaries are the
characteristic features of neoangiogenic capillaries and
were classified, respectively.
All observations are made with the subjects in a constant
temperature setting (22–25 °C).
For statistical analysis of the data, variational analysis,
t-criterion of V. Goset (Student’s t test and Fisher’s exact
test) and chi-square test were used. Results are shown as
mean value/average ± standard deviation (SD). The values
of p \ 0.05 were considered statistically significant. The
study has been approved by the local ethical committee,
and all patients signed an informed consent.
In the group of patients with SLE, the following
immunologic tests were conducted by ELISA method:
ANA immunofluorescence test, antibodies against
extractable nuclear antigens (anti-dsDNA, anti-Ro, anti-La,
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anti-Sm, and anti-RNP) and antiphospholipid antibodies
(anticardiolipin IgG, anticardiolipin IgM, anti-b2-glycoprotein IgG, and IgM classes).

Results
Capillaroscopic pattern in systemic lupus
erythematosus
RP was found in 73 % (22/30) in the group of patients with
SLE, and in 10 % (3/30) vasculitis of peripheral vessels
was present. At capillaroscopic examination, the most
frequent capillaroscopic changes in SLE patients were as
follows: the presence of elongated capillaries in 43 % (13/
30), an increased tortuosity in 70 % (21/30), and a prominent subpapillary plexus in 60 % (18/30) of the cases. In
80 % (24/30) of the patients, dilated capillaries were found;
in 6.6 % (2/30), giant capillary loops; and in 16.6 % (5/30),
haemorrhages. The mean capillary diameters of the arterial (0.019 ± 0.006 mm) and venous limb (0.027 ±
0.007 mm) in the examined group of patients were significantly wider than the values in age- and sex-matched
healthy controls (0.012 ± 0.001 mm for the arterial limb
and 0.017 ± 0.002 mm for the venous limb, respectively)
(p \ 0.05). The mean capillary length in SLE patients
(0.245 ± 0.111 mm) was found to be greater than that in
healthy controls (0.199 ± 0.071), but the difference was
not statistically significant (p = 0.0505). The mean capillary density in SLE patients (8 ± 1.46 capillaries/mm) was
significantly lower than that in healthy subjects (10 ± 0.59
capillaries/mm) (p \ 0.05).

Fig. 1 ‘‘SLE-type’’ capillaroscopic pattern in SLE patient with
secondary RP, demonstrating dilated and elongated capillaries,
increased tortuosity, prominent subpapillary plexus, magnification
200x; D dilated capillaries, El elongated capillaries, T tortuous
capillaries, PP prominent subpapillary plexus
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In 50 % of the patients, a ‘‘SLE-type’’ capillaroscopic
pattern (with elongated capillaries, increased tortuosity,
dilated capillaries and prominent subpapillary plexus) was
found (Fig. 1). 73.3 % (11/15) of the patients with ‘‘SLEtype’’ capillaroscopic pattern were tested positive for ANA.
In 54 % (6/11), the ANA titre was C1:640. In 40 % (6/15)
of the patients with ‘‘SLE-type’’ capillaroscopic pattern,
positive tests for antibodies against extractable nuclear
antigens were found, as follows: in 40 % (6/15) positive
tests for anti-dsDNA, in 33 % (5/15) for anti-Ro antibodies, in 20 % (3/15) for anti-RNP antibodies. Antiphospholipid antibodies (anticardiolipin antibodies IgG and
IgM, and b-2 glycoprotein IgG and IgM classes) were
negative in patients with a ‘‘SLE-type’’ capillaroscopic
pattern.
In 30 % (9/30) of the cases, the capillaroscopic examination revealed ‘‘non-specific changes’’, which included
some of the above-mentioned changes (Fig. 2).
In 6.6 % (2/30) of the patients, it was found a normal
capillaroscopic pattern and in 13.3 % (4/30) a ‘‘scleroderma-like’’ pattern. In all the patients with ‘‘sclerodermalike’’ capillaroscopic finding, positive autoantibodies with
a high titre were found (Table 1), without signs for overlap
with other CTD. In two out of four patients with such
capillaroscopic findings, a vasculitis of peripheral vessels
was evident (Fig. 3). In addition, ‘‘scleroderma-like’’
capillaroscopic changes were observed in two SLE patients
with secondary RP and high immunologic activity (Fig. 4).
The presence of a ‘‘scleroderma-like’’ capillaroscopic pattern is associated in the current literature with the presence
of anti-RNP antibodies and overlap syndrome [16, 21–23].
In the examined group of SLE patients, such changes were
observed in 4 patients, all of whom demonstrated high
immunologic activity, but without signs for overlap with

Fig. 2 Non-specific capillaroscopic changes in SLE patient without
RP, demonstrating dilated (D) and tortuous capillaries (T), magnification 9200
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Table 1 Immunological profile in SLE patients with a ‘‘sclerodermalike’’ pattern
Antibodies

SLE cases
Case
1/with
secondary
vasculitis

Case
2/with
secondary
vasculitis

Case
3/without
secondary
vasculitis

Case
4/without
secondary
vasculitis

ANA

1:1280

1:10240

1:1280

1:10240

ENA (\20)

Negative

77.40

144

117

Anti-dsDNA
(\100)

Negative

492

105.6

468

Anti-Ro (\20)

Negative

111

Negative

138

Anti-La (\20)

Negative

89.77

Negative

Negative

Anti-Sm (\20)

Negative

Negative

Negative

Negative

Anti-RNP-Sm

Negative

Negative

[200

Negative

Anticardiolipin
IgG (\12)

Negative

Negative

28

Negative

Anticardiolipin
IgM (\15)
Anti-b2glycoprotein
(\20)

Negative

Negative

52

Negative

Negative

Negative

74

Negative

RF (\14)

102

Negative

Negative

Negative

other CTD. Active vasculitis of peripheral vessels was
evident in two of them.
Capillaroscopic pattern in undifferentiated connective
tissue disease
RP was found in 77 % (24/31) of the patients with UCTD.
A ‘‘scleroderma-like’’ pattern was found in 38 % (12/31) of
the patients with UCTD (Fig. 5). In 51 % (16/31) of the

Fig. 3 ‘‘Scleroderma-like’’ capillaroscopic pattern in 40-year-old
female patient with active vasculitis of peripheral vessels and high
immunologic activity (case 2, presented in Table 1), magnification
9200; G giant capillaries, H haemorrhage
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(p \ 0.05). The mean capillary density in patients with
UCTD (8.2 ± 1.5 capillaries/mm; range, 5–12) was found
to be significantly lower as compared with those in healthy
subjects (10 ± 0.59 capillaries/mm) (p \ 0.05).
A part of patients with UCTD (over 1/4–1/3) develop a
distinct rheumatic disease during the follow-up, predominantly SSc, SLE or RA, but in the vast majority, the
clinical and laboratory findings remain unchanged in the
scope of the UCTD [12]. For the evaluation of the predictive value of capillaroscopic pattern for the development
of a distinct rheumatic disorder in patients with UCTD, a
longer period of follow-up is necessary.

Discussion
Fig. 4 ‘‘Scleroderma-like’’ capillaroscopic pattern in 78-year-old
female patient with secondary RP, without peripheral vasculitis and
high immunologic activity (case 4, presented in Table 1), magnification 9200; G giant capillaries, H haemorrhage

Fig. 5 ‘‘Scleroderma-like’’ capillaroscopic pattern in patient with
UCTD and secondary RP, magnification 9200; D dilated capillaries,
G giant capillaries

patients from this group, ‘‘non-specific’’ capillaroscopic
findings were observed, that is, dilated, elongated and
tortuous capillaries either alone or in different combinations without any specific capillaroscopic pattern. In 9.6 %
(3/31) of the patients, a normal capillaroscopic pattern was
found. The mean diameters of the arterial (0.020 ±
0.007 mm) and venous limb (0.028 ± 0.012 mm) in
patients with UCTD were significantly wider as compared
with the respective values in healthy controls (0.013 ±
0.001 mm for the arterial limb and 0.018 ± 0.001 mm for
the venous limb, respectively) (p \ 0.05). The mean length
of the capillary loop in UCTD patients (0.234 ±
0.090 mm) was found to be significantly longer as compared with those in healthy controls (0.197 ± 0.070 mm)

Capillaroscopic pattern in systemic lupus
erythematosus
In the current study, the observed frequency of RP in SLE
was 73 %, which is higher as those reported in SLE from
most of the authors varying from 10 to 45 % [13, 14].
The results from the study demonstrate that capillaroscopic examination is useful for the evaluation of microcirculation in SLE, especially those with secondary RP, but
microvascular changes may be also observed in the absence
of RP. In addition, a correlation between the abnormal
capillaroscopic changes, for example, ‘‘SLE-’’ and ‘‘scleroderma-like’’ type and the immunological activity of the
disease, was found.
The presence of ‘‘scleroderma-like’’ capillaroscopic
pattern is associated in the current literature with the
presence of anti-RNP antibody and overlap syndrome
[16, 21–23]. In the current study, such changes were found
in four patients, all of whom demonstrated high immunologic activity, but without signs for overlap with other
CTD. RNP was positive in all but one patient without signs
for overlap. Active vasculitis of peripheral vessels was
evident in two of them. Thus, it can be concluded that a
‘‘scleroderma-like’’ capillaroscopic pattern in SLE patients
is not obligatory associated with overlap syndrome with
other CTD. In the current study, it was observed in SLE
patients with high immunologic activity presenting with
peripheral ischemia in the context of active vasculitis of
peripheral vessels or secondary RP without features of
overlap syndrome with other CTD.
Capillaroscopic pattern in undifferentiated connective
tissue disease
RP is a characteristic feature of UCTD. In the current
study, RP was found in 77 % (24/31) of the patients from
this group. A ‘‘scleroderma-like’’ pattern was observed in
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38 % (12/31) of cases, ‘‘non-specific’’ capillaroscopic
findings in 51 % (16/31) and normal capillaroscopic pattern in 9.6 % (3/31). Dynamic follow-up would reveal the
predictive value of capillaroscopic pattern for the development of a distinct rheumatic disorder in patients with
UCTD, particularly scleroderma-spectrum disorder or SLE
in patients with more profound microvascular changes,
observed at capillaroscopic examination.

Conclusions
In SLE patients, it has been found that capillaroscopic
examination reveals microvascular changes also in the
absence of RP. Here, the results from the study illustrate
the correlation between capillaroscopic changes and
immunological profile.
Although the presence of a ‘‘scleroderma-like’’ capillaroscopic pattern is associated in the current literature with
the presence of anti-RNP antibody and overlap syndrome,
such changes were found in 4 patients, all of whom demonstrated high immunologic activity, but without signs for
overlap with other CTD. These changes were found in the
context of active vasculitis of peripheral vessels as well as
in patients with secondary RP and high immunologic
activity. Thus, it could be concluded that the ‘‘sclerodermalike’’ capillaroscopic pattern in SLE patients does not have
an obligatory association with an overlap syndrome with
other CTD.
Capillaroscopic findings in UCTD are heterogeneous.
The potential of capillaroscopic examination in UCTD for
evaluating the prognosis of the disease needs to be revealed
through long-term follow-up.
Acknowledgments The study is supported by EULAR (European
League Against Rheumatism) stipend for Dr. Sevdalina Lambova,
2009.

References
1. Beltran E, Toll A, Pros A, Carbonell J, Pujol RM (2007)
Assessment of nailfold capillaroscopy by x30 digital epiluminiscence (dermoscopy) in patients with Raynaud’s phenomenon.
Clin Lab Invest 156:892–898
2. Bollinger A, Fagrell B, (1990) Clinical capillaroscopy—a guide
to its use in clinical research and practice. Hogrefe & Huber
Publishers, Toronto, pp 1–123
3. Cortes S, Cutolo M (2007) Capillaroscopic patterns in rheumatic
diseases. Acta Reum Port 32:29–36
4. Cutolo M, Grassi W, Matucci Cerinic M (2003) Raynaud’s
phenomenon and the role of capillaroscopy. Arthritis Rheum
48(11):3023–3030
5. Cutolo M, Sulli A, Pizzorni C, Accardo S (2000) Nailfold videocapillaroscopy assessment of microvascular damage in systemic
sclerosis. J Rheumatol 27:155–160

123

Rheumatol Int (2013) 33:689–695
6. Cutolo M, Pizzorni C, Tuccio M, Burroni A, Craviotto C, Basso
M et al (2004) Nailfold videocapillaroscopic patterns and serum
autoantibodies in systemic sclerosis. Rheumatology (Oxford)
43:719–726
7. Cutolo M, Pizzorni C, Sulli A (2005) Capillaroscopy. Best Pract
Res Clin Rheumatol 19(3):437–452
8. Maricq HR, Le Roy EC, D’Angelo WA, Medsger TA Jr, Rodnan
GP, Sharp GC, Wolfe JF (1980) Diagnostic potential of in vivo
capillary microscopy in scleroderma and related disorders.
Arthritis Rheum 23(2):183–189
9. Maricq HR, Harper FE, Khan MM, Tan EM, LeRoy EC (1983)
Microvascular abnormalities as possible predictors of disease
subsets in Raynaud phenomenon and early connective tissue
disease. Clin Exp Rheumatol 1(3):195–205
10. Maricq HR (1986) Comparison of quantitative and semiquantitative estimates of nailfold capillary abnormalities in scleroderma
spectrum disorders. Microvasc Res 32(2):271–276
11. Maricq HR, Valter I (2004) A working classification of scleroderma spectrum disorders: a proposal and the results of testing on
a sample of patients. Clin Exp Rheumatol 22(3 Suppl 33):S5–S13
12. Nagy Z, Czirjac L (2004) Nailfold digital capillaroscopy in 447
patients with connective tissue disease and Raynaud’s disease.
J Europ Acad Dermatol Venerol 18:62–68
13. Block JA, Sequeira W (2001) Raynaud’s phenomenon. Seminar
Lancet 357:2042–2048
14. Kirou KA, Crow MK (2000) Raynaud’s phenomenon. In Paget
SA et al Manual of rheumatology and outpatient orthopedic
disorders: diagnosis and therapy, 4th ed. Lippincot Williams &
Willkins, Philadelphia, pp 82–87
15. Dancour MA, Vaz JL, Bottino DA, Bouskela E (2006) Nailfold
videocapillaroscopy in patients with systemic lupus erythematosus. Rheumatol Int 26(7):633–637
16. Lefford F, Edwards JCW (1986) Nailfold capillary microscopy in
connective tissue disease: a quantitative morphological analysis.
Ann Rheum Dis 45:741–749
17. Redisch W (1970) Capillaroscopic observations in rheumatic
diseases. Ann Reum Dis 29:244–253
18. Granier F, Priollet P, Housset E (1986) Nailfold capillary
microscopy in mixed connective tissue disease. Comparison with
systemic sclerosis and systemic lupus erythematosus. Arthritis
Rheum 29(2):189–195
19. Kabasakal Y, Elvins DM, Ring EF, McHugh NJ (1996) Quantitative nailfold capillaroscopy findings in a population with connective tissue disease and in normal healthy controls. Ann Rheum
Dis 55:507–512
20. Bergman R, Sharony L, Schapira D, Nahir MA, Balbir-Gurman A
(2003) The handheld dermatoscope as a nail-fold capillaroscopic
instrument. Arch Dermatol 139:1027–1030
21. Furtado RNV, Pucinell MLC, Cristo VV, Andrade LEC, Sato EI
(2002) Scleroderma-like nailfold capillaroscopic abnormalities
are associated with anti-U1-RNP antibodies and Raynaud’s
phenomenon in SLE patients. Lupus 11(1):35–41
22. Groen H, ter Borg EJ, Postma DS, Wouda AA, van der Mark TW,
Kallenberg CG (1992) Pulmonary function in systemic lupus
erythematosus is related to distinct clinical, serologic, and nailfold capillary patterns. Am L Med 93(6):619–627
23. Ingegnoli F, Zeni S, Meani L, Soldi A, Lurati A, Fantini F (2005)
Evaluation of nailfold videocapillaroscopic abnormalities in
patients with systemic lupus erythematosus. J Clin Rheumatol
11(6):295–298
24. Bongard O, Bounameaux H, Miescher PA, De Moerloose P
(1995) Association of anticardiolipin antibodies and abnormal
nailfold capillaroscopy in patients with systemic lupus erythematosus. Lupus 4(2):142–144
25. Riccieri V, Spadaro A, Ceccarelli F, Scrivio R, Germano V,
Valesini G (2005) Nailfold capillaroscopy changes in systemic

Rheumatol Int (2013) 33:689–695
lupus erythematosus: correlation with disease activity and autoantibody profile. Lupus 14:521–525
26. Asherson RA, Pierangeli SS, Cervera R (2007) Is there a miroangiopathic antiphospholipid syndrome? Ann Rheum Dis
66:429–432
27. Pallis M, Hopkinson N, Powell R (1991) Nailfold capillary
density as a possible indicator of pulmonary capillary loss in
systemic lupus erythematosus but not in mixed connective tissue
disease. J Rheumatol 18(10):1532–1536

695
28. Tan EM, Cohen AS, Fries JF, Masi AT, McShane DJ, Rothfield
NF et al (1982) The 1982 revised criteria for the classification of
systemic lupus erythematosus. Arthritis Rheum 25:1271–1277
29. Schmidt JA, Caspary L, von Bierbrauer A, Ehrly AM, Jünger M,
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