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SUMMARY
This cross-sectional online study was designed by the study group on Capillaroscopy and Microcirculation 
in Rheumatic Diseases (CAP) of the Italian Society of Rheumatology (SIR) to provide an overview of the 
management of nailfold capillaroscopy in Italian rheumatology centers. Therefore, SIR distributed the survey 
to its members in July 2021, and each center’s physician with the most expertise in capillaroscopy completed 
the questionnaire. The survey was completed by 102 centers, with at least one representative from each Italian 
region. Ninety-three centers perform capillaroscopy, and 52 (56) conduct more than 200 investigations annu-
ally. Seventy-eight (84%) of respondents have more than five years of experience with the technique, and 75 
centers (80.6%) have received certification from specific national or international training courses. In 85 cent-
ers, a videocapillaroscope with 200x magnification is employed (91.4%). The average waiting period for the 
examination is 2.4 months, and less than 3 months in 64 of the locations (68.8%). The study demonstrates that 
capillaroscopy is an integral part of both the diagnostic phase of Raynaud’s phenomenon and the monitoring of 
autoimmune connective tissue diseases (CTDs). However, the reporting methods and timing of patient follow-
up are heterogeneous.
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n	 INTRODUCTION

Nailfold capillaroscopy is a validated 
and non-invasive imaging technique 

that plays a critical role in the differential 
diagnosis of primary and secondary 
Raynaud’s phenomenon (RP), as highlight-
ed in recent NICE (National Institute for 
Health and Care Excellence) recommenda-
tions (1). In addition, the use of this tech-
nique is essential in the diagnosis and fol-
low-up of certain connective tissue diseases 
(CTDs) (2-4), and it is included in the 2013 

classification criteria for systemic sclerosis 
(SSc) of the American College of Rheuma-
tology (ACR)/European Alliance of Asso-
ciations for Rheumatology (EULAR) (5), 
in LeRoy-Medsger criteria (6), and in those 
for the VEDOSS (very early diagnosis of 
SSc) (7). 
Since the beginning of the 20th century, 
nailfold capillaroscopy has gradually be-
come a part of clinical microcirculation re-
search (8). In the 1970s, Maricq described 
the capillaroscopic abnormalities typical of 
SSc, which include giant capillaries and/or 
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a reduction in capillary number, disorgani-
zation of the capillary network, neoangio-
genesis, and alterations in blood flow (9). 
Then, Cutolo described the most prevalent 
scleroderma patterns currently in use, which 
he defined as ‘early,’ ‘active,’ and ‘late’ pat-
terns. In addition to the qualitative descrip-
tion of capillaroscopy, which permits the 
distinction between normal and pathologi-
cal patterns, semi-quantitative scoring 
methods have been developed (10, 11). 
Digital videocapillaroscopy (NVC), a ‘gold 
standard’ device whose high sensitivity 
enables the acquisition of high-quality im-
ages at varying magnification and the stor-
age and analysis of each frame separately, 
has been developed concurrently with the 
expanding use of this investigation (12, 13).
Notably, for many years, the EULAR study 
group on microcirculation in rheumatic dis-
eases (MC RD) has focused on the stand-
ardization of capillaroscopy in clinical and 
research settings by producing seminal 
studies (13-15). A good example is the fast-
track algorithm, which allows novices in 
the field of capillaroscopy to distinguish a 
scleroderma pattern from a non-scleroder-
ma pattern quickly and accurately (14). 
This effort was made to overcome the het-
erogeneity in reporting by the growing inter-
est in nailfold capillaroscopy in rheumatol-
ogy, as evidenced by the number of partici-
pants in national and international courses 
on this topic and the increasing number of 
related scientific publications (12-14). 
In this context, in May of 2020, the steering 
committee of the Italian Society of Rheuma-
tology (SIR) authorized the study group 
(SG) on capillaroscopy and microcirculation 
in rheumatic diseases (CAPSIR), which held 
its first virtual meeting in the same year. 
Despite the growing interest in this imaging 
technique in clinical and research settings, 
data on its current application in Italy are 
not yet available. The SG CAPSIR devised 
the first study (CAPSIR_1) to determine its 
prevalence, how capillaroscopy is per-
formed, and potential barriers to its use in 
Italian rheumatology clinics. In addition, 
we solicited the experts’ opinions on poten-
tial unmet needs and future research agenda 
topics.

n	 MATERIALS AND METHODS

The CAPSIR_1 project is an online transver-
sal study proposed during the first SG CAP-
SIR meeting in November 2021. The SG 
steering committee approved the online 
questionnaire first, followed by the SIR 
steering committee. The survey consists pri-
marily of closed multiple-choice questions 
and a few open-ended questions. SIR e-
mailed the link (to Google Forms) to its 
more than 1200 members. From July 15 to 
August 31, 2021, the questionnaire was ac-
cessible to the capillaroscopy expert with the 
most experience at rheumatological centers. 
After providing informed consent to par-
ticipate in the study, the representative of 
each rheumatology center was asked to in-
dicate whether his or her center performed 
capillaroscopy. In the event of a negative 
response, the questions centered on the rea-
sons, while in the event of a positive re-
sponse, the questionnaire centered on:
1)	 the characteristics of the centers, the ex-

perience and training of the dedicated 
staff, and the willingness to participate 
in future research projects;

2)	 the method to perform capillaroscopy 
(equipment used and medical reports);

3)	 the booking procedures for the analysis 
and specific fast-track services; iv) the 
indications for capillaroscopy and the 
timing of follow-up of the different 
rheumatic diseases. 

The collected data are presented with de-
scriptive statistics that quantitatively char-
acterize the outcomes using absolute num-
bers and percentages.

n	 RESULTS

Characteristics of respondents  
and caseload
As shown in Figure 1, 102 centers, with at 
least one representative from each Italian 
region, completed the survey. 
Nine (8.8%) of the 102 rheumatological 
centers do not perform capillaroscopy due 
to lack of specialized training personnel, 
the cost of equipment, or the availability of 
nearby centers to refer patients for the in-
vestigation. These respondents expressed 
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interest in integrating this tool into their of-
ferings to patients. 
The 93 centers that managed nailfold capil-
laroscopy in their facilities were included in 
the primary analysis. Forty-three (46.2%) 
are public hospitals, 34 (36.6%) are univer-
sity hospitals, 7 (7.5%) are IRCSS (Institute 
for Hospitalization and Scientific Care), 5 
(5.4%) are district outpatient services, and 
4 (4.3%) are private clinics. Figure 2 de-
picts the annual number of capillaroscopies 
performed in centers that participated in the 
study. Seven (7.5%) centers perform fewer 
than 50 services per year, 15 (16.1%) be-
tween 50 and 100 examinations, 19 (20.4%) 
between 101 and 200, 26 (28%) between 
201 and 400, and 26 (28%) more than 400 
capillaroscopies per year. 
The survey revealed that physicians always 
perform the examination. In 18 (19.4%) of 
the centers, capillaroscopy is performed by 
a single individual, while in the remaining 
75 (80.6%) centers, the examination is per-
formed by two or more individuals. The 
majority of respondents who practice capil-
laroscopy are rheumatologists (67, 72%) 
with more than five years of experience (78, 
84%) who have obtained the certification of 
dedicated national or international training 
courses (75, 80.6%) and are interested in 
participating in national (88, 94.6%) and 
international (75, 80.6%) studies on the 
subject (Figure 3). Twelve (12.9%) centers 
are participating in the EULAR SG on cap-
illaroscopy and microcirculation in rheu-
matic diseases. In rheumatology centers 
where trainees are present, 72.3% of them 
perform capillaroscopy as required by their 
training program. 
There are 36 (38.7%) participants with sci-
entific publications on capillaroscopy. Spe-
cifically, 26 (72.2%) have fewer than five 
publications on the subject, while 14 
(38.8%) have more than five (Figure 3C).

Capillaroscopic technique  
and reporting results 
The NVC with 200x magnification is used 
in 85 (91.4%) of the centers. In 32 centers 
(34.4%), there is more than one capillaro-
scopic instrument, and in 62 centers 
(66.7%) there is a dedicated room. 

Figure 1 - Geographical distribution of the 102 centers that participated in the 
CAPSIR_1 study.

Figure 2 - Annual capillaroscopy procedures performed by the 93 Italian rheu-
matology centers that participated in CAPSIR_1. 

In 64 (68.8%) of the centers, the average 
waiting time for a capillaroscopy is less 
than 3 months. The majority of requests 
come from rheumatologists (41, 44%) and 
general practitioners (45, 48.4%). In 77 
(82.8%) of the centers, the examination is 
also performed within the context of inter-
nal hospital consultation. In 40 (43%) of the 
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centers, reservations can be made both at 
the facility and at the local level, whereas in 
41 (44%) of the centers reservations can 
only be made at the headquarters. 
The classification proposed by Cutolo has 
been utilized in 85 (91.4%) of medical re-
ports to describe scleroderma patterns. As 
illustrated in Figure 4, the reporting meth-
ods are diverse. Sixty-nine (74.2%) of the 

centers produce medical reports with capil-
laroscopic images attached. In 50 (53.8%) 
of these centers, the images are annotated 
with free-form text, and in 19 centers 
(20.4%), with a pre-printed multiple-choice 
format. In 24 (25.8%) of the centers, the re-
port lacks images, while the text is either 
free (in 16 centers,17.2) or pre-printed (in 8 
centers, 8.6%).

Capillaroscopy utilization  
in clinical practice
The differential diagnosis of RP is the pri-
mary reason for referral to capillaroscopy in 
83 (89.2%) of the centers, while 37 centers 
(39.8%) report having a dedicated path to 
this type of patient and to conduct sensitiza-
tion courses, as well as produce educational 
materials about it. 
As shown in Table I, the survey uncovered 
disparities in the timing of capillaroscopy 
use for monitoring patients with RP, CTD, 
and SSc. In patients with SSc, 45 (48.4%) of 
the centers also study peripheral blood flow, 
and 64 (68.8%) of the participants undergo 
nailfold videocapillaroscopy to evaluate the 
effect of therapies on the microcirculation.

Figure 3 - Description of CAPSIR_1 participant in terms of years of capillaroscopy experience (A), method 
certification obtained through national or international courses (B), and related scientific publications (C).

A B C

Figure 4 - Reporting techniques utilized by rheumatology centers participating 
in CAPSIR_1.

Table I - Capillaroscopic follow-up times for different clinical subsets in rheumatological centers that participated in CAPSIR_1.
Capillaroscopic  

follow-up
Mean (range)  

months

No. centers that  
perform 2nd capillaroscopy 

within 12 months  
of baseline

No. centers that  
perform 2nd capillaroscopy 

after 12 months  
of baseline

No. centers that  
do not perform 
capillaroscopic  

follow-up

RP ANA - 14.45 (6-36) 3 (3.2%) 87 (93.6%) 3 (3.2%)

RP ANA + 8.7 (5-20) 61 (65.6%) 32 (34.4%) 0

SSc 10 (1-24) 35 (37.7%) 55 (59.1%) 3 (3.2%)

CTDs (other than SSc) 13.3 (3-60) 27 (29%) 61 (65.6%) 5 (5.4%)

RP, Raynaud’s phenomenon; CTD, connective tissue disease; SSc, systemic sclerosis; ANA, antinuclear antibodies.
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n	 DISCUSSION  
AND CONCLUSIONS

This is the first study to investigate the cur-
rent management of nailfold capillaroscopy 
in Italian rheumatology centers. Participa-
tion in the study was significant in terms of 
geographic distribution, with at least one 
representative per region, and the number 
of participants. Thus, the survey was able to 
accurately evaluate various health services 
(public and private hospitals, IRCCS); in 
addition participants have consolidated ex-
perience on this topic, as evidenced by the 
number of years of experience in capillaros-
copy, their training, and the large number of 
investigations performed annually (58 per-
cent of Italian rheumatology centers among 
SIR members perform more than 200 ex-
ams/year). 
A key finding is that this technique is avail-
able in the majority of Italian centers (75, 
80.6%) where multiple physicians can per-
form the exam. This is different from find-
ings of a recent study in the United King-
dom, where only 41% of respondents were 
able to perform the exam in their center 
(16). The NVC with 200x magnification is 
the most frequently utilized instrument (85 
centers, 91.4%). This information also dif-
fers from clinical settings in UK, where 
dermatoscopy and USB microscopy are fre-
quently employed (16). 
With the national health service, the aver-
age waiting time for a capillaroscopy was 
2.4 months, and less than 3 months in 64 
(68.8%) of the centers, with hospital and 
district booking options.
The standardization of reporting results in 
clinical practice remains a crucial issue, as 
the methods used vary from free text with 
capillaroscopic images to a pre-printed 
multiple-choice model without images. 
This aspect, also known in the context of 
research, was studied by the EULAR SG, 
which just published an international con-
sensus on the subject (15). 
Patients are referred for capillaroscopy pri-
marily to determine the differential diagno-
sis of RP, despite the fact that only in a mi-
nority of centers (37.8 to 39.8%) there is a 
specific fast track for patients with this 

clinical symptom and printed information 
about it is available. 
The study demonstrates that the capillaro-
scopic examination is an integral part of 
both the diagnostic and monitoring phases 
of CTD care. This method is utilized with 
variable timing depending on the center. 
Due to the fact that only SIR members par-
ticipated in this study, information from 
other specialists or non-SIR members who 
performed the examination in clinical prac-
tice could not be retrieved. 
This is the first study to provide an up-to-
date overview of contemporary capillaro-
scopic practice in Italy. Key strengths in-
clude a sample that is broadly representa-
tive of each Italian region, with 102 partici-
pants from university and district hospitals. 
There were discrepancies in the reporting 
and timing of exam administration. 
In this regard, the preparation of a possible 
unified report has begun, based on recent 
suggestions and preliminary approaches, 
and addressing the need for further pro-
spective scientific research on the critical 
issues identified in this study (2, 12-15). To 
increase the utility of our efforts, we will 
propose and discuss national projects with 
the EULAR SG on capillaroscopy and mi-
crocirculation in rheu- matic diseases. 

Authorship
The authors directly contributed to the plan-
ning, execution, analysis, or report of this 
scientific article and approved its final ver-
sion.

Conflicts of interest
The authors do not have any conflict of in-
terest.

n	 REFERENCES

1.	 National Institute for Health and Care Excel-
lence (NICE). The NICE Clinical Knowledge 
Summaries (CKS) site is only available to us-
ers in the UK, Crown Dependencies and Brit-
ish Overseas Territories; 2021. Available from. 
https://cks.nice.org.uk/topics/raynaudsphe-
nomenon/management/management/ 

2.	 Cutolo M, Smith V. Detection of microvascular 
changes in systemic sclerosis and other rheu-
matic diseases. Nat Rev Rheumatol. 2021; 17: 
665-77.



ORIGINAL 
PAPER

102	 Reumatismo 3/2022

F. Ingegnoli, M. Cornalba, R. De Angelis, et al.

ORIGINAL 
PAPER

3.	 Pizzorni C, Cutolo M, Sulli A, et al. Long-term 
follow-up of nailfold videocapillaroscopic 
changes in dermatomyositis versus systemic 
sclerosis patients. Clin Rheumatol 2018; 37: 
2723-9.

4.	 Bernero E, Sulli A, Ferrari G, et al. Prospective 
capillaroscopy-based study on transition from 
primary to secondary Raynaud’s phenomenon: 
preliminary results. Reumatismo. 2013; 65: 
186-91.

5.	 van den Hoogen F, Khanna D, Fransen J, et al. 
2013 Classification criteria for systemic sclero-
sis: an American college of rheumatology/Euro-
pean league against rheumatism collaborative 
initiative. Ann Rheum Dis. 2013; 72: 1747-55.

6.	 LeRoy EC, Medsger TA, Jr. Criteria for the 
classification of early systemic sclerosis. J 
Rheumatol. 2001; 28: 1573-6.

7.	 Bellando-Randone S, Del Galdo F, Lepri G, et 
al. Progression of patients with Raynaud’s phe-
nomenon to systemic sclerosis: a five-year 
analysis of the European Scleroderma Trial 
and Research group multicenter, longitudinal 
registry study for Very Early Diagnosis of Sys-
temic Sclerosis (VEDOSS). Lancet Rheuma-
tol. 2021; 3: e834-e43.

8.	 Cutolo M. History of capillaroscopy. In: Cu-
tolo M, editor. Atlas of capillaroscopy in rheu-
matic diseases. Milano: Elsevier; 2015.

9.	 Maricq HR, LeRoy EC. Patterns of finger cap-
illary abnormalities in connective tissue dis-
ease by ‘wide-field’ microscopy. Arthritis 
Rheum. 1973; 16: 619-28.

10.	Cutolo M, Pizzorni C, Tuccio M, et al. Nailfold 
videocapillaroscopic patterns and serum au-
toantibodies in systemic sclerosis. Rheumatol-
ogy (Oxford). 2004; 43: 719-26.

11.	Cutolo M, Sulli A, Pizzorni C, Accardo S. 
Nailfold videocapillaroscopy assessment of 
microvascular damage in systemic sclerosis. J 
Rheumatol. 2000; 27: 155-60.

12.	Ingegnoli F, Ughi N, Dinsdale G, et al. An in-
ternational SUrvey on non-iNvaSive tecH-
niques to assess the mIcrocirculation in pa-
tients with RayNaud’s phEnomenon (SUN-
SHINE survey). Rheumatol Int. 2017; 37: 
1879-90.

13.	Smith V, Herrick AL, Ingegnoli F, et al. Stand-
ardisation of nailfold capillaroscopy for the as-
sessment of patients with Raynaud’s phenom-
enon and systemic sclerosis. Autoimmun Rev. 
2020; 19: 102458.

14.	Smith V, Vanhaecke A, Herrick AL, et al. Fast 
track algorithm: How to differentiate a ‘sclero-
derma pattern’ from a ‘non-scleroderma pat-
tern’. Autoimmun Rev. 2019; 18: 102394.

15.	Ingegnoli F, Herrick AL, Schioppo T, et al. Re-
porting items for capillaroscopy in clinical re-
search on musculoskeletal diseases: a system-
atic review and international Delphi consensus. 
Rheumatology (Oxford). 2021; 60: 1410-8.

16.	Eden M, Wilkinson S, Murray A, et al. Nail-
fold capillaroscopy: a survey of current UK 
practice and ‘next steps’ to increase uptake 
amongst rheumatologists. Rheumatology (Ox-
ford). 2022 [In press].


