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ABSTRACT

Background: Microvascular damage is one of the most important etiopathogenetic and clinical characteristics of systemic sclero-
sis (SSc). Nailfold capillaroscopy (NFC) is a simple, non-invasive, and inexpensive imaging technique to assess the skin microcir-
culation. The aim of this study was to determine the association between NFC findings and clinical features in patients with
SSc.

Methods: This study was done in the Department of Rheumatology, Bangabandhu Sheikh Mujib Medical University (BSMMU),
Dhaka, from July 2019 to August 2020. Twenty-nine adult patients with SSc were selected according to ACR/EULAR (American
College of Rheumatology/European Alliance of Associations for Rheumatology) criteria 2013. NFC variables (capillary loss,
avascular area, giant capillary, microhemorrhage and neoangiogenesis) and their NFC patterns (nonspecific, early, active, and
late scleroderma) were analyzed using a dynamic nailfold capillaroscope. Their associations with disease duration, skin thick-
ness score, interstitial lung disease (ILD), pulmonary hypertension (PH) and peripheral vascular involvement (pitting scar, and
others) were examined.

Results: Among 29 patients, scleroderma patterns were present in 27 (93.1%) patients. Thirteen (44.8%) patients had late sclero-
derma pattern. Early scleroderma pattern and active scleroderma patterns were observed in 7 (24.1%) patients. Disease dura-
tion was significantly associated with avascular area (P=0.04) and NFC pattern (P=0.001). Microhemorrhage was significantly
associated (P=0.04) with PH, but NFC pattern was associated with ILD (P=0.03).

Conclusion: NFC pattern found to be significantly associated with disease duration and ILD. Among the individual NFC findings,
avascular area shows association with disease duration and microhaemorrhage showed association with pulmonary hyperten-
sion in SSc patients.

Keywords: systemic sclerosis, nailfold capillaroscopy, disease duration, interstitial lung disease,
pulmonary hypertension

and capillaries causes ischemia that may be linked with

INTRODUCTION

the typical clinical manifestations of this unique

Systemic sclerosis (SSc) is a complex disorder that
involves small vessels and connective tissue, with
deposition of fibrotic tissue and microvascular
obliteration in the skin and internal organs. The

vascular involvement primarily affecting small arteries

autoimmune disorder.! Nailfold capillaroscopy (NFC) is
currently the best and validated imaging technique for
the detection of peripheral microvascular morphology.2
It is quick to perform and a non-invasive, reproducible,

simple, safe, and inexpensive imaging technique.3-
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Nailfold capillaroscopy in systemic sclerosis

HIGHLIGHTS

1. Nailfold capillaroscopy is a non-invasive technique to directly
visualize the microangiopathy in patients with systemic sclero-
sis.

2. Utilization of nailfold capillaroscopy to identify the patients at a
higher risk for the specific clinical features of systemic sclerosis
patients is yet to be established.

3. Nailfold capillaroscopy findings may provide clue to the duration
of the disease.

4. Nailfold capillaroscopy findings may be used to suspect the
presence or absence of pulmonary hypertension, and interstitial
lung disease in systemic sclerosis patients.

The
investigated by many authors during the last three
The
abnormalities detected by NFC and visceral organ

scleroderma  microangiopathy  has  been

decades.4 potential link between vascular
impairment increased interest in this field.6 EULAR
(European Alliance of Associations for Rheumatology)
Study Group on Microcirculation in Rheumatic Diseases
mentioned several reports of associations between NFC
and clinical features of SSc from previous small pilot as

well as in cohort studies in their article.”

Several studies linked SSc microangiopathy with disease
duration and the peripheral vascular, skin, and lung
The
duration and NFC findings were not found in similar
different  studies.93  So, further

investigations are needed. Associations of NFC findings

involvement.:8 association between disease

direction in

with digital ulcer and skin progression have been

demonstrated in several multicenter
studies.’41®  The

morphological capillary abnormalities revealed by NFC

European
association of structural and
with the pulmonary involvement was explored in
several studies and links have been reported.?9-2c Some
researchers did not find any association between
capillaroscopy variables and interstitial lung disease
(ILD)w 2t and pulmonary hypertension (PH)..89.2122 [t
remains an unsolved issue and, therefore, demands
further research to examine these associations.20-22
Given the
involvement, early identification is highly desirable and

silent presentation of pulmonary

remains an unmet need.2°

There are reports of relatively poor performance of
pulmonary function tests as a method for ILD screening
and early diagnosis.22 NFC represents a favorable

20f7

method to determine a subgroup of SSc patients at
higher risk of developing PH which can supplement the
physician's clinical assessment, echocardiography, and
pulmonary function tests.2° The availability of such type
of non-invasive markers to predict disease progression
might provide a window of opportunity for initiation
and/or escalation of treatment in specific subgroups of
SSc.20 This study was aimed at determining the
potential associations of NFC findings with several
clinical features of patients with SSc.

METHODS

It was a cross-sectional study carried out in the
Department of Rheumatology, Bangabandhu Sheikh
Mujib  Medical (BSMMU), Dhaka,
Bangladesh from July 2019 to August 2020. Inclusion

University

criteria were age >18 years, fulfilling the 2013 ACR/
EULAR (American College of Rheumatology/ European
Alliance of Associations for Rheumatology) criteria for
the classification of SSc and the patients who had at
least six evaluable nailfolds. Exclusion criteria were,
overlap with other connective tissue diseases, local
trauma in tip of the fingers within last 8 weeks and
digital ulcers involving all nailfolds. All the patients
were enrolled after taking the written informed consent.
The patients from scleroderma clinic of rheumatology
outdoor and admitted SSc patients were collected or
referred to the investigator by respective residents of
the department. The patients were evaluated by two
investigators.

The age of disease onset was considered as the age at
which the patient first noticed skin changes including
Raynaud’s phenomenon. The skin thickness was scored
by the modified Rodnan Skin Score (mRSS).24 After the
history taking and clinical examination, pulmonary
involvements were assessed by the relevant
investigations like chest X-ray, multi-slice thin segment
computed tomography scan of chest, electrocardiogram,
doppler echocardiography and spirometry with
diffusing capacity of lung for carbon mono-oxide
(DLCO). Hematology, renal function, and urinalysis
were performed at the central laboratory of BSMMU
HRCT (High-

resolution computed tomography) of chest was done in

using standard validated methods.

the radiology department of BSMMU in patients with a
suggestive history and/or clinical examination findings
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or chest X-ray (posteroanterior view) showing features
of ILD. ECG (Electrocardiogram)
echocardiography with pulmonary artery

and doppler
systolic
pressure were done for all patients in BSMMU.

Nailfold capillaroscopy

NFC was done using a dynamic capillaroscope (Dino lite
2) consisting of a light source, green filter, dimming
control, charge coupled device camera connected to a
frame grabber and a desktop, with a software dedicated
to calibrating and measuring linear dimensions and
areas. All subjects were examined in the sitting position
with the hand at the level of the heart. The patients were
asked to wash their hands gently with plain water and
soap. Each patient was acclimatized for 15 minutes at a
room temperature of 20 — 249C prior to the procedure.
All the fingers of both hands except the thumbs were
examined. The finger chosen for investigation was
placed under microscope. A drop of olive oil was applied
to the nailfold before recording to improve resolution.
Two consecutive fields extending over 1 mm, in the
middle of the nailfold and corresponding to the distal
row of capillaries, were studied per finger. Individual
capillaroscopic variables recorded as ‘present’ or
‘absent’ in the distal row of the nailfold were following:
loss of capillaries, avascular area, microhemorrhages
(dark mass due to hemosiderin deposit linked to a
disappearing capillary), giant capillaries (hairpin-
shaped or horseshoe-shaped homogeneously large

capillary with diameter >=50uM), neoangiogenesis
(meandering, ramified, branching, bushy, bizarre
capillaries, and capillaries with more than two

crossings), abnormal shaped capillaries, elongated
capillaries, and irregularly enlarged capillaries.

NFC findings in patients with SSc were classified as

several patterns: “normal”, “nonspecific’, “early”,
“active”, or “late” scleroderma patterns. Normal pattern
was considered as 6 — 8 capillaries/mm, capillary length
between 200 — 500 pm, hair pin shaped loops arranged
in parallel rows, absence of hemorrhages. Non-specific
changes were defined by minor and major changes
without a specific scleroderma pattern. Minor
abnormalities are 6 — 8 capillaries/mm, less than 50%
tortuous loops, arranged in parallel rows, with no
hemorrhages. Major abnormalities are normal or

decreased capillary density, more than 50% tortuous,

30f7

enlarged loops, disarranged, with hemorrhages. Early
scleroderma pattern was a few (<4) altered capillaries
per millimeter) enlarged/giant capillaries, a few
capillary hemorrhages, relatively well-preserved
capillary distribution, no evident loss of capillaries.
Active scleroderma pattern was defined by frequent (>6
altered capillaries per millimeter), giant capillaries,
frequent capillary hemorrhages, moderate (20 - 30%)
loss of capillaries, mild (4 - 6 altered capillaries per
millimeter) disorganization of the capillary architecture
Late

scleroderma pattern was characterized by irregular

and absent or mildly ramified -capillaries.
enlargement of the capillaries, few or absent giant
capillaries and hemorrhages, severe (50 - 70%) loss of
with
disorganization of the normal capillary array, and

capillaries extensive  avascular  areas,

ramified/bushy capillaries.81
Statistical analysis

The analyses were performed using Statistical Package
(SPSS)
Quantitative variables (skin thickness score and disease

of Social Science version-25  software.
duration) were expressed as mean (standard deviation)
or median (interquartile range) depending on their
distribution. Categorical data (ILD, PH and peripheral
vascular involvement) were expressed as number and
percent. Associations of individual NFC findings with
normally distributed skin thickness score (mRSS) and
non-normally distributed disease duration were
assessed by using Student’s t test or Mann-Whitney U
test, respectively. Associations of NFC patterns were
seen with mRSS and disease duration by performing
one-way ANOVA and Kruskal Wallis test, respectively.
Fisher’s exact test was done to assess the associations
between NFC patterns and other organ involvement. P

less than 0.05 were considered statistically significant.
RESULTS

A total of 29 patients of SSc were included in this study.
Twenty (69%) patients had diffuse cutaneous systemic
sclerosis. The mean (standard deviation) age was 38.6
(13.4) years with a median (interquartile range) disease
duration of 36 (8-96) months. The mean (standard
deviation) mRSS was 19.9 (11.8). The frequency of

clinical features is summarized in TABLE 1.
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The most frequent NFC variable was capillary loss in 27
patients, followed by abnormal shaped capillary in 26
patients, irregularly enlarged capillaries in 24 patients,
giant capillary in 22 patients, avascular area in 21
patients,

microhemorrhages in 19 patients and

neoangiogenesis in 19 patients.

TABLE 1 Clinical features of the study patients (n=29)

40of 7

TABLE 3 Association of Nailfold capillaroscopic findings with periph-
eral vascular involvement (n=29)

Clinical features Number Percent
Peripheral vascular involvement
Raynaud'’s phenomenon 29 100.0
Digital pitting scar 21 724
Active ulcer 7 241
Necrosis/amputation 2 6.9
Telangiectasia 2 6.9
Pulmonary involvement
Interstitial lung disease 13 448
Pulmonary hypertension 5 17.2

Capillaroscopic Num- Peripheral vascular involvement
findings ber Pitting scar only Others Pa
Variables
Capillary loss 27 13 (48.1) 14 (51.9) 0.49
Avascular areas 21 12 (57.1) 9 (42.9) 0.04
Giant capillary 22 10 (45.5) 12 (54.5) 0.99
Microhaemorrhages 19 8(42.1) 11(57.9) 0.71
Neoangiogenesis 19 9(47.4) 10 (52.6) 0.99
Pattern
Early> 9 3(33.3) 6 (66.7) 0.40
Active 7 3(42.9) 4(57.1) 0.99
Late 13 7(53.8) 6(46.2) 0.38

Of the 29 patients, 277 (93.1%) had specific scleroderma
pattern and only 2 had nonspecific pattern. Thirteen
patients had late scleroderma pattern, 7 had early and 7
had active scleroderma patterns.

Avascular area and NFC pattern showed significant
associations with disease duration (P=0.04 and 0.001
respectively) (TABLE 2). There was no significant
NFC variables or
patterns with skin thickening and the individual

association between individual

components of the peripheral vascular involvement.

TABLE 2 Median (interquartile range) of disease duration according to
nailfold capillaroscopic findings (n=29)

Capillaroscopic findings ~ Present Absent P
Variables
Capillary loss 48.0 (8.0 -96.0) 7.0 (4.0-10.0) 0.21
Avascular areas 50.0 (12.5 - 108.0) 9.0 (4.5-47.5) 0.042
Giant capillary 49.0 (9.5-96.0) 10.0 (4.0 - 96.0) 0.18
Microhaemorrhages 48.0 (8.0 - 96.0) 30.5(8.5-85.5) 0.81
Neoangiogenesis 50.0 (15.0 - 96.0) 9.0(3.8-75.0) 0.08
Pattern
Earlyb 6.0(3.5-9.0) 0.001¢
Active 15.0 (10.0 - 60.0)
Late 84.0 (49.0 - 108.0)

aMann-Whitney U test
bIncluded 2 nonspecific capillaroscopic patterns
Kruskal-Wallis test

But,
association with avascular area was found (TABLE 3).

if the pitting scar is analyzed exclusively,

The patients who had microhemorrhages in their NFC
mostly (94.7%) had no PH. Microhemorrhage showed a
significant negative association with PH (P=0.04). On
the other hand, NFC patterns i.e., nonspecific, early,
active, and late scleroderma patterns showed significant
association with ILD (P=0.03), but not with PH
(TABLE 4).

2All are Fisher's exact test or chi-square as appropriate
bIncluded 2 nonspecific capillaroscopic patterns

DISCUSSION

This was the first study in Bangladesh where we had
seen if there was any association of NFC findings with
clinical features in SSc. Microvascular damage is a
distinguishing feature of SSc.6 NFC is currently viewed
as the standard non-invasive method for evaluating
microcirculation and might be beneficial to detect which
patients are prone to develop complications.2526 In this
study we found significant associations between NFC
variables like, “avascular area” with the disease duration
and “micro-hemorrhage” in PH patients. We found an
association of NFC pattern (e.g., early, active, and late)

with disease duration and ILD in patients with SSc.

We found a significant association between the disease
duration with avascular area. It may indicate that if
NFC reveals the avascular area, the patient has been
suffering from for a prolonged period. A similar
association was also observed in another one study. In
this study we also observed an association between
disease duration and NFC patterns. Shorter disease
duration was associated with early NFC changes,
whereas prolonged disease duration was associated with
active and late NFC

intervention with appropriate drugs may be beneficial

changes. Therefore, -early
to halt the progression of the disease. Similar findings
were also reported in some other studies.!*2 However,
some studies did not find any association of disease
duration with early, active, and late NFC patterns.o3

and they did not explain in favor of their observation.

Although skin thickening is one of the most common
manifestations of the disease, we did not find any
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TABLE 4 Nailfold capillaroscopic findings in interstitial lung diseases and pulmonary hypertension (n=29)

Capillaroscopic findings Number Interstitial lung di Pulmonary hypertension
Present (n=13) Absent (n=16) Pa Present (n=5) Absent (n=24) Pa

Variables
Capillary loss 27 3(100.0) 14 (87.5) 0.49 5(100.0) 22 (91.7) 0.99
Avascular areas 21 10(76.9) 11(68.8) 0.70 5(100.0) 16 (66.7) 0.28
Giant capillary 22 11(84.6) 11(68.8) 0.41 4.(80.0) 18 (75.0) 0.99
Microhaemorrhages 19 9(69.2) 10 (62.5) 0.99 1(20.0) 18 (75.0) 0.04
Neoangiogenesis 19 10 (76.9) 9(56.3) 0.43 4.(80.0) 15 (62.5) 0.63
Pattern

Early 9 1(7.7) 8 (50) 0.03 1(0.1) 8(33.3) 0.10

Active 7 5(38.5) 2(12.5) (-) 7(29.2)

Late 13 7(53.8) 6(38.3) 4(80.0) 9(37.5)

All are number (percent)
aFisher's exact test
bIncluded 2 nonspecific capillaroscopic patterns

association between either NFC variables or NFC
patterns with skin thickness score. One study in Iran
also did not find any association between any NFC
variables with skin involvement (22). Although, in Italy
one study showed association between NFC patterns
with skin involvement.! Disparities of findings among
the researchers are not well explained and further study
with large sample size is required.

In our study, avascular area was associated with pitting
scar, when patient with only pitting scar without other
peripheral vascular involvement was being analyzed.
Otherwise, association was not found between NFC
variables or NFC patterns with peripheral vascular
involvement (e.g., pitting scar, active ulcer, necrosis/
amputation, and telangiectasia). Although some studies
found associations between some variables and
patterns.’2-1526 One study in Iran found association of
NFC pattern with telangiectasia and pitting scar.2?
These studies had larger sample size and could be the
reason for the positive findings, which reflect the real

scenario.

ILD is a common pulmonary manifestation in SSc that
constitutes one of the main causes of mortality.2c In our
study, NFC pattern was found to be associated with
ILD. Several studies also reported similar findings and
suggested appropriate intervention and periodic follow-
up.191327 One study showed late pattern of NFC was
associated with severe ILD28, while a Spanish study did
not find any association between any pattern with ILD,
and the reason of the negative association was not
explained.® Association of individual NFC variables with
ILD was not observed in some other studies2129, and

reason for the negative association was not explained.

PH is one of the severe complications of SSc that causes
significant morbidity and mortality.2° In our study NFC
pattern showed no association with PH [5 (17.2%) of
all]. Similar findings were observed in two other
studies.922 Both the studies had a few patients with PH,
so there is a need for more patients to be evaluated.
However, some studies found significant associations of
PH with NFC pattern.3:30.3t The first study analyzed the
early, active, and late scleroderma pattern, while the
rest two studies compared the scleroderma pattern and
normal/non-specific NFC pattern. Due to wider

variability among the studies, drawing proper
explanation behind the different study outcome is

difficult.

Of the NFC variable findings, in our study we found in
patients those had positive NFC variable e.g.,
microhemorrhage had less PH. Although we had only 5
patients with PH, it is difficult to draw any conclusion
from this finding. In several other studies, decreased
capillary density and neoangiogenesis were associated
with PH which reflects the pathogenic mechanisms run
parallelly.6:19.28:32 In contrary, a study in Brazil did not

find any association of NFC variable with PH.2!

In this study, a quantitative assessment of NFC findings
was not included. The sample size was small. The NFC
procedure was not blinded to the clinical features of the
patients. Inter-observer variability was not assessed.
Right heart catheterization could not be arranged for
PH. However, all our patients were selected from a
public hospital that provides services to people of all
socioeconomic backgrounds. Therefore, our subjects
had a high potential of being representative of SSc

patients in general.
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Conclusion

In conclusion, our study suggested that positive NFC
findings may be useful to suspect the involvement of the
lung, especially ILD and PH. Because of disparities of
the findings among studies demand further studies with
large sample size along with qualitative and quantitative
NFC findings.

Acknowledgments

We acknowledge Professor Md. Nazrul Islam, department of
rheumatology, BSMMU and Dr. Md. Atiqul Hoque, Professor,
Department of Public Health and Informatics, BSMMU. We also
acknowledge Dr Khandker Mahbub-Uz-Zaman, Classified
Specialist in medicine (Rheumatology), Combined Military
Hospital, Dhaka, Md Asadul Islam, Registrar, Department of
Medicine, Rajshahi Medical College Hospital, Rajshahi, and Rijwan
Bhuiyan, Consultant (Publishing), BSMMU Journal for their kind
co-operation during the analysis.

Author contributions

Conception and design: TH, MRC, MAS, MAI, SAH. Acquisition,
analysis and interpretation of data: TH, MAS, MAI, IHB, MMZ.
Manuscript drafting and revising it critically: TH, MAS, MAI,
MRC, SAH, IHB, MMZ. Approval of the final version of the
manuscript: TH, MRC, MAS, MAI, IHB, MMZ, SAH. Guarantor
accuracy and integrity of the work: TH and MAS.

Funding

We did not receive any fund for this study.

Conflict of interest

We declare no conflict of interest.
Ethical approval

Ethical clearance was obtained from the Institutional Review Board
of BSMMU, Dhaka to undertake the present study. According to
Helsinki Declaration for Medical Research involving Human
Subjects 1964 (as revised in 2013), the study was conducted.

Data sharing

The authors confirm that the data supporting the findings of this
study will be shared upon request.

ORCID iDs

Tajkia Haque https://orcid.org/0000-0003-4009-792X

Md. Abu Shahin https://orcid.org/0000-0001-6719-3896
Iftekhar Hussain Bandhan https://orcid.org/0000-0002-3800-6155
Minhaj Rahim Choudhury https://orcid.org/0000-0002-8695-5240
Syed Atiqul Haq https://orcid.org/0000-0003-4154-7283
Mohammad Mostafa Zaman https://orcid.org/0000-0002-1736-1342

REFERENCES

1. Caramaschi P, Canestrini S, Martinelli N, Volpe A, Pieropan
S, Ferrari M. Scleroderma patients nailfold
videocapillaroscopic patterns are associated with disease
subset and disease severity. Rheumatology. 2007 Aug 27;46
(10):1566—9. DOI: https://dx.doi.org/10.1093/rheumatolo,
kem19o

10.

11.

12,

13.

14.

15.

6of7

Pizzorni C, Sulli A, Smith V, Lladé A, Paolino S, Cutolo M,
Ruaro B. Capillaroscopy 2016: new perspectives in systemic
sclerosis. Acta Reumatol Port. 2016 Jan-Mar;41(1):8-14.
English. PMID: 27115103.

Ingegnoli F, Gualtierotti R. A systematic overview on the use
and relevance of capillaroscopy in systemic sclerosis. Expert
Rev Clin Immunol. 2013 Nov;9(11):1091-7. DOI: https://
dx.doi.org/10.1586/1744666X.2013.849198

Ghizzoni C, Sebastiani M, Manfredi A, Campomori F, Colaci
M, Giuggioli D, Ferri C. Prevalence and evolution of
scleroderma pattern at nailfold videocapillaroscopy in

systemic sclerosis patients: Clinical and prognostic
implications. Microvasc Res. 2015 May;99:92-5. DOI:
https://dx.doi.org/10.1016/j.mvr.2015.03.005

Kayser C, Bredemeier M, Caleiro MT, Capobianco K,
Fernandes TM, de Aragjo Fontenele SM, Freire E, Lonzetti L,
Miossi R, Sekiyama J, de Souza Miiller C. Position article and
guidelines 2018 recommendations of the Brazilian Society of
Rheumatology for the indication, interpretation and
performance of nailfold capillaroscopy. Adv Rheumatol. 2019
Jan 22;59(1):5. DOI: https:doi.org/10.1186/s42358-018-0046
-4

Castellvi I, Simebén-Aznar CP, Sarmiento M, Fortuna A,
Mayos M, Geli C, Diaz-Torné C, Moya P, De Llobet JM,
Casademont J. Association between nailfold capillaroscopy
findings and pulmonary function tests in patients with
systemic sclerosis. J Rheumatol. 2015 Feb;42(2):222-7. DOI:
https://dx.doi.org/10.3899/jrheum.140276.

Smith V, Thevissen K, Trombetta AC, Pizzorni C, Ruaro B,
Piette Y, Paolino S, De Keyser F, Sulli A, Melsens K, Cutolo M;
EULAR Study Group on Microcirculation in Rheumatic
Diseases. Nailfold Capillaroscopy and Clinical Applications in
Systemic Sclerosis. Microcirculation. 2016 Jul;23(5):364-72.

DOI: https://dx.doi.org/10.1111/micc.12281
Herrick AL, Cutolo M. Clinical implications from
capillaroscopic analysis in patients with Raynaud’s

phenomenon and systemic sclerosis. Arthritis Rheum. 2010
May 5;62(9):2595—-604. DOI: https://dx.doi.org/10.1002
art.27543

Marino Claverie L, Knobel E, Takashima L, Techera L, Oliver
M, Gonzalez P, Romanini FE, Fonseca ML, Mamani MN.
Organ involvement in Argentinian systemic sclerosis patients
with "late" pattern as compared to patients with "early/active"
pattern by nailfold capillaroscopy. Clin Rheumatol. 2013
Jun;32(6):839-43. doi: 10.1007/s10067-013-2204-8. DOI:
https://dx.doi.org/10.1007/s10067-013-2204-8

Lovy M, Mac-Carter D, Steigerwald JC. Relationship between
nailfold capillary abnormalities and organ involvement in
systemic sclerosis. Arthritis Rheum. 1985 May;28(5):496—
501. DOLI: https://dx.doi.org/10.1002/art.1780280505

Cutolo M, Pizzorni C, Tuccio M, Burroni A, Craviotto C, Basso
M, Seriolo B, Sulli A. Nailfold videocapillaroscopic patterns

and serum autoantibodies in  systemic sclerosis.
Rheumatology (Oxford). 2004 Jun;43(6):719-26. DOI:
https://dx.doi.org/10.1093/rheumatology/keh156

Lambova S, Miiller-Ladner U. Capillaroscopic Findings in
Systemic Sclerosis -- Are They Associated with Disease
Duration and Presence of Digital Ulcers? Discov Med. 2011;
12(66): 413-418. PMID: 22127112.

Ingegnoli F, Ardoino I, Boracchi P, Cutolo M, EUSTAR co-
authors. Nailfold capillaroscopy in systemic sclerosis: data
from the eular scleroderma trials and research (EUSTAR)
registry. Microvasc Res. 2013;89: 122-128. DOI: https://
doi.org/10.1016/j.mvr.2013.06.003

Alivernini S, De Santis M, Tolusso B, Mannocci A, Bosello SL,
Peluso G, Pinnelli M, D'Antona G, La Torre G, Ferraccioli G.
Skin ulcers in systemic sclerosis: determinants of presence
and predictive factors of healing. J Am Acad Dermatol. 2009
Mar;60(3):426-35. DOI: https://dx.doi.org/10.1016
jJjaad.2008.11.025

Sebastiani M, Manfredi A, Colaci M, D'amico R, Malagoli V,

Giuggioli D, Ferri C. Capillaroscopic skin ulcer risk index: a
new prognostic tool for digital skin ulcer development in

Haque T et al. | Bangabandhu Sheikh Mujib Medical University Journal|2024;17(1):e71879


https://orcid.org/0000-0003-4009-792X
https://orcid.org/0000-0001-6719-3896
https://orcid.org/0000-0002-3800-6155
https://orcid.org/0000-0002-8695-5240
https://orcid.org/0000-0003-4154-7283
https://orcid.org/0000-0002-1736-1342
http://dx.doi.org/10.1093/rheumatology/kem190
http://dx.doi.org/10.1093/rheumatology/kem190
https://pubmed.ncbi.nlm.nih.gov/27115103/
http://dx.doi.org/10.1586/1744666X.2013.849198
http://dx.doi.org/10.1586/1744666X.2013.849198
http://dx.doi.org/10.1016/j.mvr.2015.03.005
http://dx.doi.org/10.1186/s42358-018-0046-4
http://dx.doi.org/10.1186/s42358-018-0046-4
https://pubmed.ncbi.nlm.nih.gov/25399393/
http://dx.doi.org/10.1111/micc.12281
http://dx.doi.org/10.1002/art.27543
http://dx.doi.org/10.1002/art.27543
http://dx.doi.org/10.1007/s10067-013-2204-8
http://dx.doi.org/10.1002/art.1780280505
http://dx.doi.org/10.1093/rheumatology/keh156
https://pubmed.ncbi.nlm.nih.gov/22127112/
https://doi.org/10.1016/j.mvr.2013.06.003
https://doi.org/10.1016/j.mvr.2013.06.003
http://dx.doi.org/10.1016/j.jaad.2008.11.025
http://dx.doi.org/10.1016/j.jaad.2008.11.025

16.

17.

18.

19.

20.

21.

22,

23.

Nailfold capillaroscopy in systemic sclerosis

systemic sclerosis patients. Arthritis Rheum. 2009 May 15;61
(5):688-94. DOLI: https://dx.doi.org/10.1002/art.24394

Silva I, Teixeira A, Oliveira J, Almeida I, Almeida R, Aguas A,
Vasconcelos C. Endothelial Dysfunction and Nailfold
Videocapillaroscopy Pattern as Predictors of Digital Ulcers in
Systemic Sclerosis: a Cohort Study and Review of the
Literature. Clin Rev Allergy Immunol. 2015 Oct;49(2):240-
52. DOI: https://dx.doi.org/10.1007/s12016-015-8500-0

Cutolo M, Herrick AL, Distler O, Becker MO, Beliran E,
Carpentier P, Ferri C, Inan¢ M, Vlachoyiannopoulos P,
Chadha-Boreham H, Cottreel E, Pfister T, Rosenberg D,
Torres JV, Smith V; CAP Study Investigators. Nailfold
Videocapillaroscopic Features and Other Clinical Risk Factors
for Digital Ulcers in Systemic Sclerosis: A Multicenter,
Prospective Cohort Study. Arthritis Rheumatol. 2016 Oct;68
(10):2527-39. DOI: https://dx.doi.org/10.1002/art.39718

Avouac J, Lepri G, Smith V, Toniolo E, Hurabielle C, Vallet A,
Amrouche F, Kahan A, Cutolo M, Allanore Y. Sequential
nailfold videocapillaroscopy examinations have
responsiveness to detect organ progression in systemic
sclerosis. Semin Arthritis Rheum. 2017 Aug;47(1):86-94.
DOTI: https://dx.doi.org/10.1016/j.semarthrit.2017.02.006

Hofstee HM, Vonk Noordegraaf A, Voskuyl AE, Dijkmans BA,
Postmus PE, Smulders YM, Serné EH. Nailfold capillary
density is associated with the presence and severity of
pulmonary arterial hypertension in systemic sclerosis. Ann
Rheum Dis. 2009 Feb;68(2):191-5. DOI: https://
dx.doi.org/10.1136/ard.2007.087353

Soulaidopoulos S, Triantafyllidou E, Garyfallos A, Kitas GD,
Dimitroulas T. The role of nailfold capillaroscopy in the
assessment of internal organ involvement in systemic
sclerosis: A critical review. Autoimmun Rev. 2017 Aug;16
(8):787-795. DOI: https://dx.doi.org/10.1016
j.autrev.2017.05.019

Sato LT, Kayser C, Andrade LE. Nailfold capillaroscopy
abnormalities correlate with cutaneous and visceral
involvement in systemic sclerosis patients. Acta Reumatol
Port. 2009 Apr-Jun;34(2A):219-27. PMID: 19474777.

Shenavandeh S, Haghighi MY, Nazarinia MA. Nailfold digital
capillaroscopic findings in patients with diffuse and limited
cutaneous systemic sclerosis. Reumatologia. 2017;55(1):15-
23. DOI: https://dx.doi.org/10.5114/reum.2017.66683

Molberg @, Hoffmann-Vold AM. Interstitial lung disease in
systemic sclerosis: progress in screening and early diagnosis.
Curr Opin Rheumatol. 2016 Nov;28(6):613-8. DOI: https://
doi.org/10.1097/BOR.0000000000000323.

24.

25.

26.

27.

28.

29.

30.

31.

32.

7of 7

Khanna D, Furst DE, Clements PJ, Allanore Y, Baron M,
Czirjak L, Distler O, Foeldvari I, Kuwana M, Matucci-Cerinic
M, Mayes M, Medsger T Jr, Merkel PA, Pope JE, Seibold JR,
Steen V, Stevens W, Denton CP. Standardization of the
modified Rodnan skin score for use in clinical trials of
systemic sclerosis. J Scleroderma Relat Disord. 2017 Jan-
Apr;2(1):11-18. DOI: https://doi.org/10.5301/jsrd.5000231.
Matucci-Cerinic M, Steen V, Nash P, Hachulla E. The
complexity of managing systemic sclerosis: screening and
diagnosis. Rheumatology. 2009;48(suppl_3): iii8-iii13. DOI:
https://doi.org/10.1093/rheumatology/ken482

Smith V, Riccieri V, Pizzorni C, Decuman S, Deschepper E,
Bonroy C, Sulli A, Piette Y, De Keyser F, Cutolo M. Nailfold
capillaroscopy for prediction of novel future severe organ
involvement in systemic sclerosis. J Rheumatol. 2013 Dec;40
(12):2023-8. DOI: https://doi.org/10.3899/jrheum.130528

Jehangir M, Qayoom S, Jeelani S, Yousuf R. Nail fold
capillaroscopy in patients of systemic sclerosis and its
association with disease severity as evidenced by high
resolution computed tomography lung: a hospital based cross
sectional study. Int J Res Med Sci. 2015: 3485-3489. DOIL:
https://dx.doi.org/10.18203/2320-6012.ijrms20151223

Smith V, Decuman S, Sulli A, Bonroy C, Piettte Y, Deschepper
E, de Keyser F, Cutolo M. Do worsening scleroderma
capillaroscopic  patterns predict future severe organ
involvement? a pilot study. Ann Rheum Dis. 2012 Oct;71
(10):1636-9. DOLI: https://doi.org/10.1136/annrheumdis-2011
-200780

Kim H, Park M, Kim H, Park S. Capillary dimension
measured by computer-based digitalized image correlated
with plasma endothelin-1 levels in patients with systemic
sclerosis. Clin Rheumatol. 2010;29(3):247-254. https://
doi.org/10.1007/s10067-009-1288-

Ohtsuka T, Hasegawa A, Nakano A, Yamakage A, Yamaguchi
M, Miyachi Y. Nailfold capillary abnormality and pulmonary
hypertension in systemic sclerosis. Int J Dermatol. 1997;36
(2):116-122. DOI: https://doi.org/10.1046/j.1365-
4362.1997.00088.x

Fichel F, Baudot N, Gaitz J, Trad S, Barbe C, Francés C, Senet
P. Systemic Sclerosis with Normal or Nonspecific Nailfold
Capillaroscopy. Dermatology. 2014;228(4):360-367. DOI:
https://doi.org/10.1159/000360159

Ong YY, Nikoloutsopoulos T, Bond CP, Smith MD, Ahern MJ,
Roberts-Thomson PJ. Decreased nailfold capillary density in
limited scleroderma with pulmonary hypertension. Asian Pac
J Allergy Immunol. 1998 Jun-Sep;16(2-3):81-6. PMID:
0876945.

Haque T et al. | Bangabandhu Sheikh Mujib Medical University Journal|2024;17(1):e71879


http://dx.doi.org/10.1002/art.24394
http://dx.doi.org/10.1007/s12016-015-8500-0
http://dx.doi.org/10.1002/art.39718
http://dx.doi.org/10.1016/j.semarthrit.2017.02.006
http://dx.doi.org/10.1136/ard.2007.087353
http://dx.doi.org/10.1136/ard.2007.087353
http://dx.doi.org/10.1016/j.autrev.2017.05.019
http://dx.doi.org/10.1016/j.autrev.2017.05.019
https://pubmed.ncbi.nlm.nih.gov/19474777/
http://dx.doi.org/10.5114/reum.2017.66683
https://doi.org/10.1097/BOR.0000000000000323
https://doi.org/10.1097/BOR.0000000000000323
https://doi.org/10.5301/jsrd.5000231
https://doi.org/10.1093/rheumatology/ken482
https://doi.org/10.3899/jrheum.130528
https://dx.doi.org/10.18203/2320-6012.ijrms20151223
https://doi.org/10.1136/annrheumdis-2011-200780
https://doi.org/10.1136/annrheumdis-2011-200780
https://doi.org/10.1007/s10067-009-1288-7
https://doi.org/10.1007/s10067-009-1288-7
https://doi.org/10.1046/j.1365-4362.1997.00088.x
https://doi.org/10.1046/j.1365-4362.1997.00088.x
https://doi.org/10.1159/000360159
https://pubmed.ncbi.nlm.nih.gov/9876945/

