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ABSTRACT
Objective. To retrospectively study 
nailfold videocapillaroscopy (NVC) 
changes in mixed connective tissue dis-
ease (MCTD) patients and to compare 
the capillary morphological abnormali-
ties between patients affected by MCTD 
and systemic sclerosis (SSc) over time.
Methods. Ten MCTD patients on whom 
NVC had been performed, with a fol-
low-up of three years, were selected. 
In addition, ten patients affected by 
SSc with similar age and disease dura-
tion of MCTD patients were enrolled to 
compare NVC abnormalities at base-
line (T0). 
Results. Seven out of ten patients with 
MCTD showed a “scleroderma-like 
pattern” at first NVC. No statistically 
significant variation of the detected 
NVC parameters was observed during 
the 3-year follow-up, and no statistically 
significant correlation was observed be-
tween capillary parameters and MCTD 
clinical aspects at first visit and during 
the follow-up. The scores of enlarged 
capillaries, giant capillaries and micro-
haemorrhages were significantly lower 
(p<0.05) in MCTD versus SSc patients 
at T0, moreover, the absolute number of 
total capillaries and normal capillaries 
was found significantly higher (p<0.05) 
in MCTD versus SSc patients. 
Conclusion. This study suggests that 
nailfold microvascular damage does 
not seem to be significantly progressive 
in MCTD patients during a three-year 
follow-up. MCTD patients show signifi-
cantly lower number of enlarged/giant 
capillaries, but higher number of total 
and normal capillaries than SSc patients 
at first nailfold capillaroscopy. The 
identification of a specific NVC pattern 
in MCTD patients is not yet possible. 

Introduction
Mixed connective tissue disease 
(MCTD) is a rare condition whose 

diagnosis necessarily requires the de-
tection of high titre of anti-U1 RNP 
antibodies and the presence of several 
features of different connective tissue 
diseases (CTD), such as systemic scle-
rosis (SSc), dermatomyositis, systemic 
lupus erythematosus (SLE) and rheu-
matoid arthritis (RA) (1, 2). 
MCTD was described by Sharp et al. 
for the first time in 1972 (3). Over the 
years, the existence of this isolated 
clinical condition has been questioned; 
nowadays, however, other studies sup-
ported the concept of MCTD as a dif-
ferent disease that may evolve into an-
other CTD during follow-up (2, 3).
To date, the diagnostic criteria used 
for MCTD are the following three: 
Alarcón-Segovia, Kasukawa and Sharp 
(3-6). It is not yet clear what are the 
most appropriate diagnostic criteria to 
use, each of them has pros and cons 
(2). The Alarcón-Segovia criteria are 
simpler than the others, while the Kasu-
kawa criteria are more appropriate for 
evaluating each sign and symptom of 
MCTD and have proved to be more 
sensitive and applicable in clinical 
practice (2). The original Sharp criteria, 
being more complicated, have been less 
used over time due to their high number 
of clinical features and the extractable 
nuclear antigen titre (2).
NVC is the best and non-invasive 
method to detect and to evaluate mor-
phological microvascular abnormali-
ties in patients affected by second-
ary Raynaud’s phenomenon (RP) and 
therefore this technique permits early 
diagnosis of connective tissue diseases 
such as systemic sclerosis (7-8).
A microvascular pattern characterised 
by sequential and dynamic changes 
was found in patients affected by SSc 
and named “scleroderma-pattern”, that 
consists in a cluster of alterations of 
the capillary distribution, shape, num-
ber and dimension and may be detected 
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also in other connective tissue disor-
ders, including MCTD, the so called 
scleroderma-spectrum disorders (9-
15). 
Three defined major NVC patterns 
have been identified by Cutolo et al. 
in assessing the appearance and pro-
gression of the SSc microangiopathy 
(early, active and late patterns) (Fig. 
1A-B-C) (16). 
Even though MCTD may show mark-
ers of the SSc-pattern (giant capillaries, 
loss of capillaries, abormal shapes, i.e. 
ramifications, microhaemorrages), the 
relative proportions of these markers 
are different than in the SSc patterns 
and hence the terminology “scleroder-
ma-like” pattern has been used to refer 
to those nailfold capillary abnormali-
ties (14). 
More specifically, in MCTD the pres-
ence of abnormal shapes, i.e. ramified/
bushy capillaries often coexist along 
with giant capillaries, and capillary 
disorganisation may be sometimes ex-
tensive (17). 
Until today, few studies described the 
main NVC changes in MCTD at basal 
time and during follow-up (2, 16). The 
aim of this retrospective study was to 
assess the nailfold microangiopathy in 
MCTD patients and to compare over 3 

years the progression of capillary char-
acteristics between patients affected by 
MCTD and SSc.

Materials and methods
Patients
Ten patients affected by MCTD with 
Raynaud phenomenon (Kasukawa’s 
criteria) (2), have been retrospectively 
evaluated from the time they had un-
dergone the first clinical assessment 
by NVC, and were followed for three 
years. All patients had antibodies 
against the U1 small nuclear ribonu-
cleoprotein autoantigen (U1snRNP) 
according to Kasukawa’s criteria. Pa-
tients with either anti-extractable nu-
clear antigen positivity different from 
U1snRNP or anti-dsDNA antibodies 
were excluded during the selection.
Also, 10 patients affected by SSc (ac-
cording to EULAR/ACR 2013 criteria) 
(18) with the same mean disease dura-
tion of MCTD patients were enrolled 
and compared at the first NVC analysis.
This retrospective observational study 
was conducted in accordance with the 
principles of the Declaration of Helsin-
ki and Good Clinical Practice, and all 
patient data were collected during the 
routine medical visits of follow-up in 
our Clinic. All the patients gave written 

informed consent to manage their clini-
cal data and enter the study

Microvascular damage and nailfold 
capillaroscopy
NVC was performed using an optical 
probe, equipped with a 200x contact lens 
connected to image analysis software 
(Videocap, DS Medica, Milan, Italy). 
The same operator (CP) performed the 
NVC examinations in all patients, after 
a permanence in a comfortable room 
temperature of 22-24 °C for 20 min-
utes. Two millimetres in the middle of 
the nailfold were studied in each finger, 
and the average of capillary abnormali-
ties from the eight fingers evaluated, as 
previously described (16, 19, 20). The 
number of images taken per patient was 
sixteen, two pictures per finger (thumbs 
excluded). The following qualitative 
parameters were assessed: normal capil-
laries (that include hairpin-shaped, tor-
tuous or crossing capillaries with branch 
diameters <20 μm), dilated (enlarged) 
capillaries (irregular or homogeneous 
increase of capillary diameter between 
20 and 50 μm), giant capillaries  (homo-
geneously dilated normal shaped loops 
with a diameter ≥50 μm), microhaemor-
rhages (dark masses attributable to hae-
mosiderin deposit), abnormally shaped 

Fig. 1. Examples of “early” (A), “active” (B) and “late” (C) scleroderma patterns of microangiopathy in three patients with systemic sclerosis; normal 
nailfold capillary pattern (D) and nailfold capillary images of scleroderma-like patterns in three patients with mixed connective tissue disease (E and F). 
Nailfold videocapillaroscopy, magnification 200x.
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i.e. ramified, branching, bushy capil-
laries, interconnected, originating from 
a single capillary), disorganisation of 
the microvascular array, capillary loss 
(reduction of the number of capillaries 
below nine) (9, 10, 19, 21). 
All these parameters were also used 
to define the three validated NVC pat-
terns of microangiopathy in SSc ac-
cording to Cutolo et al. (early, active 
and late) (16, 22).
Using an already validated score, we 
have attributed to the different cap-
illaroscopic parameters detected by 
NVC (dilated and giant capillaries, mi-
crohaemorrhages, abnormally shaped 
capillaries and disorganisation of the 
vascular array) a mean score value 
obtained from a semiquantitative rat-
ing scale (0=no changes, 1=less than 
33% of capillary alterations/reduction, 
2=33–66% of capillary alterations/
reduction, 3=more than 66% of capil-
lary alterations/reduction, per linear 
millimeter) (20, 22). Furthermore, the 
number of both total capillaries and 
normal capillaries were also counted.
Main NVC parameters, both scores and 
absolute capillary numbers, were as-
sessed by NVC at baseline (T0, first 
NVC), after one (T1) and three years 
(T3) in MCTD, and at T0 in SSc patients.

Statistical analysis
Statistical analysis was achieved by 
non-parametric tests. Especially, the 

Mann-Whitney U-test was used to 
compare unpaired groups of variables 
and the Wilcoxon signed-rank test was 
used to compare paired groups of vari-
ables. Friedman test was adopted to 
identify differences across multiple re-
lated comparisons. Results are report-
ed as median along with interquartile 
range (IQR). We considered p-values 
≤0.05 as statistically significant.

Results
The ten MCTD patients enrolled were 
8 females and 2 males: median age 49 
years [IQR 34], median disease duration 
5 [IQR 7] years. The other ten patients 
affected by SSc were all females (6 lim-
ited cutaneous and 4 diffuse cutaneous 
SSc), with similar median disease dura-
tion (5 [IQR 7] years) and age (51 [IQR 
33] years) of the MCTD patients. 
The clinical symptoms of patients affect-
ed by MCTD are reported in Figure 2.
MCTD patients were treated with dif-
ferent immunosuppressive drugs in-
cluding cyclosporine A, methotrexate, 
hydroxychloroquine, mycophenolate, 
and all received low dose glucocorti-
coids. Care of SSc patients was in line 
with clinical practice guidelines (im-
munosuppressive drugs including cy-
closporine A and mycophenolate, ami-
naphtone and cyclic i.v. iloprost, and all 
received low dose aspirin).
The diagnosis of MCTD did not change 
in any patient during the follow-up.

Seven out of ten MCTD patients (70%) 
showed a NVC “scleroderma-like” pat-
tern at baseline (Fig. 1E-F). The other 
3 patients showed normal capillaries 
(hairpin-shaped) (Fig. 1D), non-specif-
ic capillary variations (tortuous, cross-
ing) or abnormalities, and/or capillaries 
with non-specific enlargements at T0. 
On the contrary, the ten SSc patients en-
rolled for this study showed, at baseline 
the early (40%), active (40%) and late 
(20%) NVC patterns (Fig. 1A-B-C).
Particularly, the capillaroscopic ex-
amination in MCTD patients showed 
at baseline enlarged capillaries in all 
patients and, in descending order of 
frequency, abnormal shapes, i.e. ramifi-
cations, reduced capillary number, mi-
crohaemorrhages and giant capillaries 
(when a “scleroderma-like” pattern was 
present). Moreover, in MCTD patients, 
at T0 the median absolute number of 
normal capillaries was 2.5 and the mean 
total capillary number was 8.0 (Table I).
After 3 years of follow-up enlarged 
capillaries were present in all patients, 
whereas abnormal shapes, i.e. ramifica-
tions and capillary loss were present in 
70% of MCTD patients, microhaemor-
rhages in 57% of patients, disorganisa-
tion of the microvascular array and gi-
ant capillaries in 42% of patients. These 
percentages were similar to those ob-
served at baseline. Interestingly, at T3 
the median absolute number of normal 
capillaries was 2.0 and the total capil-
lary number was 8.0 (Table I), there-
fore almost unchanged from baseline 
(p=n.s.).
During the 3-year follow-up of MCTD 
patients, no significant evolution of mi-
croangiopathy, detected by NVC was 
recognised with regard as to the scores 
as to the absolute capillary numbers 
(Table I). The analysed data showed 
no statistically significant correlations 
between the clinical aspects of MCTD 
(RP, teleangectasias, dyspnoea, dyspha-
gia, sclerodactily, sicca syndrome and 
arthralgia) and microvascular damage at 
first visit, as well as during follow-up. 
On the other hand, the scores of en-
larged capillaries, giant capillaries and 
microhaemorrhages were found sig-
nificantly higher in SSc patients when 
compared to MCTD patients at T0 (see 
Table II for statistical significances and 

Fig. 2. Clinical symptoms in patients affected by mixed connective tissue disease at baseline visit 
(number of patients is reported in the ordinate).
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further details). In addition, the abso-
lute number of both total and normal 
capillaries were found significantly 
lower at T0 in SSc patients versus 
MCTD patients (Table II). 
On the contrary, no statistically signifi-
cant difference was observed for the 
other capillary parameters (capillary 
abnormal shapes, i.e. ramifications, 
disorganisation of the vascular array) 
between the two groups of patients at 
baseline, even if the absolute number 
of capillary abnormal shapes, i.e. rami-
fications was found higher in MCTD 
than in SSc patients (median 1.5 vs. 
0.5, respectively, p=0.11) (Table II).

Discussion
This study confirms that “scleroderma-
like” capillary specific abnormalities 
are frequently observed in MCTD pa-
tients. However, the nailfold microvas-
cular damage in MCTD seems less pro-
gressive than in SSc, as it was found 
not significantly changed after a three-
year follow-up.
In addition, the study tried to identify 
by a detailed NVC analysis a specific 
NVC pattern of microvascular damage 

in MCTD patients and to compare it 
with the already validated NVC pat-
terns detectable in patients affected 
by SSc. Nevertheless, due to the lim-
ited cohort of enrolled MCTD patients 
in this study, at present we could just 
elaborate some considerations and 
compare our data with those of previ-
ous studies. 
As matter of fact, from years the ques-
tion of whether MCTD is a distinct 
disease remains controversial and 
many authors have tried to solve this 
question. MCTD may be an evolution-
ary phase in connective tissue disease 
development, of whom, a proportion 
may develop SSc, some may develop 
lupus, some even dermatomyositis (2). 
However, the diagnosis of MCTD did 
not change in any patient of our cohort 
during follow-up, as patients with ei-
ther anti-extractable nuclear antigen 
positivity different from U1snRNP or 
anti-dsDNA antibodies positivity had 
been excluded during the selection.
Nowadays MCTD has the characteris-
tics of a distinct disease and there is the 
need to also identify predictors of or-
gan involvement and evolution to start 

a suitable treatment in due time (2, 23). 
It has been hypothesised that capil-
laroscopy may be useful in predicting 
evolution of MCTD (23). However, 
in our study no statistically significant 
correlation was observed between cap-
illary parameters and MCTD clinical 
aspects at first visit, as well as during 
the follow-up.
According to the data obtained from 
other studies, the presence of abnormal 
shapes, i.e. ramified or branched cap-
illaries in MCTD patients evolving to 
SSc seems be the dominant hallmark 
(24, 25). 
We detected the “scleroderma-like” pat-
tern in 70% patients affected by MCTD, 
while the other patients showed a nor-
mal capillary pattern or non-specific 
capillary abnormalities. 
These data are quite similar to those ob-
served in other studies (12, 17). In fact, 
in two previous studies, the percentage 
of patients affected by MCTD in whom 
a “scleroderma-like” pattern was found, 
was 54% and 65%, respectively (12, 17).
The most common altered capillary 
parameters detected in our patients, 
as mentioned, were enlarged capil-

Table I. Median (and IQR) capillary parameter values in MCTD patients assessed by NVC at T0 (baseline) and after one (T1) and                  
3 years (T3). 

 Absolute numbers NVC scores

 Normal Total Abnormal Enlarged Giant Haemorrhages Abnormal Vascular array Capillary
 capillaries  capillaries  shaped (ramified)  capillaries capillaries  shaped (ramified) disorganisation number
   capillaries    capillaries  

T0  2.5 (5.7) 8.0 (3.0) 2.0 (3.0) 2.0 (0.0) 1.0 (1.0) 1.0 (1.0) 1.0 (2.0) 0.5 (1.0) 1.0 (1.0)
T1  3.0 (4.0) 8.0 (3.2) 2.0 (2.1) 2.0 (0.7) 0.0 (1.0) 1.0 (1.0) 1.0 (0.7) 1.0 (1.5) 1.0 (1.5)
T3  2.0 (5.0) 8.0 (3.5) 1.0 (1.7) 2.0 (1.5) 0.0 (1.0) 1.0 (1.0) 1.0 (1.5) 0.0 (1.7) 1.0 (1.5)
p n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.

MCTD: mixed connective tissue disease; NVC: nailfold videocapillaroscopy.
Statistical analysis: Wilcoxson and Friedman test.

Table II. Median (and IQR) capillary parameter values in MCTD versus SSc patients* at first (baseline) nailfold videocapillaroscopy 
(NVC). 

 Absolute numbers NVC scores

 Normal Total Abnormal Enlarged Giant Haemorrhages Abnormal Vascular Capillary
 capillaries  capillaries  shaped (ramified) capillaries capillaries  shaped (ramified) array number
   capillaries    capillaries disorganisation 

MCTD 2.5 (5.7) 8.0 (3.0) 1.5 (2.5) 2.0 (0.0) 1.0 (1.0) 1.0 (1.0) 1.0 (2.0) 0.5 (1.0) 1.0 (1.0)
SSc 0.0 (0.0) 5.0 (3.0) 0.5 (2.0) 2.5 (1.0) 1.5 (1.0) 1.0 (0.0) 1.0 (2.0) 0.5 (2.0) 1.5 (1.5)
p 0.04 0.009 n.s. 0.04 <0.02 0.05 n.s. n.s. 0.05

*SSc patients with different NVC patterns at baseline.
Statistical analysis: Mann-Whitney test.
MCTD: mixed connective tissue disease; SSc: systemic sclerosis.
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laries, followed by abnormal shapes 
(angiogenetic vessels), capillary loss, 
microhaemorrhages and giant capillar-
ies. Previous studies have also reported 
that the MCTD capillaroscopic features 
may include extremely convoluted, 
branched capillaries, sometimes termed 
as pseudoglomerulus or bushy capil-
lary formation (7, 26, 27). Our study 
demonstrated that absolute number of 
abnormal shaped (ramified) capillaries 
was higher in MCTD than in SSc, but 
this did nott reach the statistical signifi-
cance, perhaps due to little study popu-
lation enrolled.
However, no investigation, including 
our study, has been able to describe a 
specific NVC pattern in MCTD patients 
if not a scleroderma-like pattern. 
In 2012, an investigation elaborated by 
Wu PC et al. evaluated the clinical ap-
plicability of quantitative NVC in dif-
ferential diagnosis of connective tissue 
diseases with RP in 67 patients (13). 
They found out that the sensitivity of the 
“scleroderma-like” pattern for MCTD 
was very low (20%), but with a high 
specificity (100%). Conversely they 
found that the sensitivity and specific-
ity of the generic “scleroderma-pattern” 
in SSc was 89% and 80% respectively, 
whereas the specificity of the early, ac-
tive and late scleroderma NVC patterns 
for SSc reached 87%, 97%, and 95%, 
respectively (13).
As noted, SSc shows a typical progres-
sion of the microangiopathy through 
the different NVC patterns (early, ac-
tive and late patterns) (16, 28, 29). 
On the contrary, in our study, no statis-
tically significant variation of both the 
scores as well as the absolute numbers 
of the capillary parameters was ob-
served in patients affected by MCTD 
during the 3 years follow-up, and simi-
lar findings have been recently reported 
also in patients with dermatomyositis 
(30). 
According to a work by De Holanda 
Mafaldo et al., only 16% of MCTD pa-
tients might show a dynamic nature of 
capillary changes (17). Particularly, this 
study affirms that a significant reduction 
in the frequency of severe avascular ar-
eas was observed during the evolution, 
probably due to altered neoangiogene-
sis process (this may be the effect of the 

therapies). Despite our study didn’t find 
significant differences during the fol-
low up, we found out that the absolute 
number of capillaries slightly decreased 
in MCTD patients (7.6±1.6 at baseline 
and 7.4±2.2 after three years). The ab-
solute number of capillaries detected by 
NVC, as shown in other studies, is the 
most sensitive among the NVC param-
eters at least in SSc (31-33). 
Moreover, comparing SSc with MCTD 
patients (matched for age and disease 
duration at first capillaroscopy) we 
found out some further significant dif-
ferences as reported in the result section. 
Of note, this is the first report com-
paring each singular NVC parameter 
between SSc and MCTD patients. Ac-
cording to these data, nailfold micro-
vascular damage all together seems 
larger in SSc patients compared to pa-
tients with MCTD. 
We are aware that our study presents 
some limitations. Firstly, this is a retro-
spective cohort study including a limit-
ed number of patients. Other limitations 
are the previous long disease duration 
already at the first capillaroscopic anal-
ysis and the different treatment back-
ground that might interfere with the 
microvascular damage progression and 
the results; however this condition was 
present in both MCTD and SSc patients 
(34). Another limitation of the study is 
that disease activity/severity were not 
properly assessed due to retrospective 
nature of the study; both disease activ-
ity and severity of SSc and MCTD at 
the baseline might have been a possi-
ble indicator for evolution of changes 
in both entities. Finally, it should be 
also considered that overlapping crite-
ria for diagnosis of MCTD have been 
published by Sharp, Alarcón-Segovia, 
Kasukawa, and Kahn, and a compari-
son study determined that MCTD was 
best identified with the Alarcón-Sego-
via criteria, which have 62.5% sensitiv-
ity and 86.2% specificity, and the Kahn 
criteria. The Kasukawa criteria used in 
this study might have led to classifica-
tion of patients as MCTD which would 
have otherwise been excluded by the 
Alarcon-Segovia or Kahn’s classifica-
tion criteria.
Therefore, larger longitudinal NVC 
studies need to better evaluate the pro-

gression over time of microangiopathy 
in MCTD patients and to search for an 
eventual more specific pattern reinforc-
ing the role of NVC as diagnostic tool 
in complex autoimmune rheumatic dis-
eases with complex pathophysiology 
(35-37). 
In conclusion, in this retrospective co-
hort study on MCTD patients with an 
average disease duration of 6.4 years 
and a three year follow-up, the nailfold 
microangiopathy does not seem to be 
significantly progressive from the base-
line observation. Patients with MCTD 
seem to show less enlarged/giant cap-
illaries, but higher absolute number of 
both total and normal capillaries than 
SSc patients at first capillaroscopy. The 
identification of a specific NVC pattern 
in MCTD patients is not yet possible, 
however a “scleroderma-like” pattern 
may be observed in 70% of cases. 
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