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Patients with systemic sclerosis (SSc) have some musculoskeletal manifestations. The radiologic manifestations can be articular
or non-articular. There is inconsistency in the correlation between clinical manifestations and radiologic changes; there are few
reports on the correlation between them and capillaroscopy.

A total of 81 patients with SSc who referred to a scleroderma clinic affiliated with Shiraz University of Medical Sciences, Iran,
were evaluated in this cross-sectional, single-center study. Skin score test and capillaroscopy were performed, and an expert radi-
ologist evaluated the posterior-anterior views of both hands and wrists. Data was analyzed using SPSS version 19.

The participants consisted of 73 women and eight men aged 42 + 2.6 years old, 60.5% of whom had limited scleroderma (IcSSc)
and 39.5% had diffuse scleroderma (dcSSc). After 5 years, 91% of them had some radiologic changes, most of which were asymp-
tomatic.

The most common radiologic changes were non-articular (70.1%), including acro-osteolysis, subcutaneous and peri-articular
calcinosis, and avascular necrosis. Flexion deformities and DIP joint space narrowing were seen more in patients with dcSSc.
Resorption of the distal ulna and avascular necrosis was observed more in lcSSc. There was a correlation between radiologic
changes and duration, but not with skin score. The most common capillaroscopic pattern in patients with radiologic change was
late scleroderma pattern.

Radiologic changes, which were mostly asymptomatic, were common in patients with SSc. The changes were different in patients
with deSSc and IcSSc and there were associations with duration and capillaroscopic patterns, but not with skin score.
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Introduction of the joints can also be divided into inflammatory (includ-
ing juxta-articular osteoporosis, joint space narrowing, and
erosions) and degenerative and peri-articular fibrotic (in-
cluding digital flexion) patterns [5]. Articular involvement
of patients with SSc could be due to periarticular fibrosis,
synovitis, or when there is an overlap, with rheumatoid ar-
thritis [6, 7]. There are case reports of osteonecrosis as an
under-recognized cause of wrist pain in patients with SSc
and no history of receiving high doses of corticosteroids,
probably secondary to both macro- and micro-vascular ab-
normalities that are parts of the underlying disease process
[2, 8, 9]. Several studies have evaluated the correlation of
radiologic hand manifestations with clinical and serological
findings. One research study found that there was no rela-
tionship with either of them [5]; another study showed that
organ involvement and SSc-associated autoantibodies had a
relationship with hand radiographic abnormalities [4].

Systemic sclerosis (SSc) is a rare connective tissue disease
seen in less than one of every 2000 people and affects most-
ly the skin and internal organs [1]. It also has some common
musculoskeletal manifestations including myalgia, muscle
atrophy, arthralgia, arthritis, tendon sheath involvement,
impaired finger-palm distance, and/or flexion contractures
predominantly in the fingers, wrists, and ankles [2, 3].

Osteolysis, or bony resorption, has been reported not only
in the terminal digital tufts of the fingers and toes, but also
in the distal clavicle, ribs, cervical spine, and mandibular
angles [2]. In one study, two thirds of patients with SSc had
abnormalities in their hand X-rays, mostly acro-osteolysis,
calcinosis, flexion contracture, erosions, and joint space
narrowing, some of them being related to disease duration
and certain clinical findings [4]. Radiologic abnormalities
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Nailfold capillaroscopy is a major investigation tool for
rheumatologists evaluating the microcirculatory involve-
ment of patients with scleroderma and is part of the EU-
LAR/ACR criteria for SSc. There are multiple previous and
ongoing studies regarding its prognostic value and correla-
tion between severity of SSc and current staging systems of
nailfold capillaroscopy [10]. Only one previous study has
evaluated the association of calcinosis and acro-osteolysis
with specific NVC features and showed the association of
late scleroderma capillaroscopic pattern, especially severe
capillary loss, with acro-osteolysis and calcinosis [11].

In the present study, all radiologic changes of the hand and
wrist in patients with SSc, which were divided into limited
(1cSSc) and diffuse systemic sclerosis (dcSSc), were evaluated,
and the association between changes and skin score, disease
duration (five years before and after onset of sclerosis of skin),
and capillaroscopic manifestations in patients was determined.

Materials and Methods

This single-center cross-sectional study was conducted
with SSc patients referring to the Hafez Hospital Clinic of
Scleroderma, affiliated with Shiraz University of Medical
Science, from April 2012 to April 2014.

All patients who fulfilled the ACR criteria [12] and
(2013) ACR/EULAR SSc diagnostic criteria [13] for SSc
and were eligible for capillaroscopy and radiologic hand
and wrist X-ray met the inclusion criteria. Cases with over-
lap syndrome, smokers, diabetes mellitus, pregnant, and
those with the past history of trauma to the hands and wrist
were excluded from the study.

All demographic and clinical manifestations of the pa-
tients and their organ involvement including their Mod-
ified Rodnan Skin Score (MRSS( [14] were recorded
during evaluation. Patients were divided into deSSc and
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1cSSc subsets according to LeRoy et al. [15]. On the same
day, capillaroscopy (using digital streomicroscopy by the
power of x 250, Euromex ST. 1740, made in Holland, and
video camera Cmex D.C.5000 with 5 megapixels) was
performed by the rheumatologist involved in the research
who evaluated eight fingers of the two hands excluding the
thumbs. Findings were recorded as normal, scleroderma
patterns of early, active, or late, or non-specific abnormali-
ties based on Cutulo et al. [16]. On the same day, radiolog-
ic evaluation of the posterior-anterior views of both hands
and wrists was requested. An expert radiologist blinded to
the clinical manifestations of patients evaluated the X-ray
manifestations, which were divided into articular and
non-articular types. The skin score changes were classified
into 3 groups: mild (<15), moderate (> 15 to < 30), or
severe (> 30) [18].

Informed consent was obtained from all participants, and
the study was approved by the Ethics Committee of Shiraz
University of Medical Sciences.

Assessment and analysis were done using SPSS, version
19. All data is presented as means and SDs for continu-
ous variables and numbers and percentages for categorical
variables. For differences in frequency, the chi-square and
Fisher Exact tests were used. A value of p < 0.05 was con-
sidered statistically significant.

Results

A total of 81 SSc patients fulfilled the inclusion criteria
during the study period (73 women and 8 men). The partic-
ipants’ ages ranged from 22 to 80 years (mean: 42 + 2.6).
There were 49 (60.49%) cases of 1cSSc and 32 (39.51%)
cases of dcSSc. The patients’ characteristics based on dis-
ease duration, skin score, and capillaroscopic manifesta-
tions are shown in Table 1.

Table 1. Classification of SSc patients based on duration, pattern of capillaroscopy and skin score in decSSc and 1cSSc patients

the Scleroderma pattern of

Non-specific

Capillaroscopy

(N:72)the Scleroderma pattern of

Duration capillary abnor- Capillaroscopy Skin score (N:81)
malities (N:9) (N:72)the Scleroderma pattern of
Capillaroscopy
(N:72)
<Syears >5years Early Active Late Mild Moderate to severe
N(%) N(%) N(%) N(%) N(%) N(%) N(%)
;f)t;i 10(12.4)  71(87.6) 9(11.4) 8(9) 28 (34.7) 36 (44.9) 42 (51.8) 39 (48.2)
(E_szc 3(9.4) 29(90.6) 0(0) 1(3.15) 13(40.6) 18(56.25) 6(18.75) 26(81.25)
IISIS4$9C 7(14.3) 42(85.7) 9(18.3) 7(14.3) 15(30.7) 18(36.7) 36(73.4) 13(26.6)

SSc: systemic sclerosis, dcSSc: diffuse systemic sclerosis, 1cSSc: limited systemic sclerosis
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In evaluations of the hand radiologic manifestations, 67
patients (82.7%) had radiologic changes, while 14 patients
(17.2%) did not. Among patients with a disease duration of
> 5 years, 91% had radiologic changes.

The most common radiologic changes were non-ar-
ticular, 70.1% accounted for by absorption of the distal
phalanges (acro-osteolysis), flexion deformities, soft
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tissue calcinosis, para-articular calcifications, and avas-
cular necrosis, respectively. The most common articular
changes were distal interphalangeal (DIP) and proximal
interphalangeal (PIP) joint space narrowing (29.9% and
26.8%, respectively). All radiologic changes and differ-
ences between dcSSc and 1cSSc are shown in Table 2 and
Figure 1.

J
Figurel. Radiologic changes in patients with SSc, a) resorption of distal ulna, b) joint space narrowing in PIP, DIP and carpal joints,
¢) juxta-articular osteoporosis, d) flexion deformities, ¢) absorption of distal phalanges (acro-osteolysis), and f) soft tissue calcinosis

Table 2. Articular and extra-articular radiologic changes in SSc patients

P.value*

dcSSc 1cSSc

Total with
radiologic . . . . . . (comparing patients
change With lll'aﬂlologlc With ll;aﬁlologlc with limited and
change change diffuse SSc)
Non-articular changes
Yes 25 (37.3%) 15 (55.5%) 10 (25%)
Flexion deformities 0.015
No 42 (62.7%) 12 (46.5%) 30 (75%)
Yes 21 (31.3%) 10 (37%) 11 (27.5%)
Soft tissue calcinosis 0.441
No 46 (68.7%) 17 (63%) 29 (72.5%)
Para-articular Yes 14 (208%) 6 (222%) 8 (20%)
. . 0.778
calcifications No 53 (79.2%) 21 (77.8%) 32 (80%)
Rheumatology Research., Vol. 4, No. 4, Sep. 2019 155
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P value*
Total with deSSc 1eSSce
”‘c‘:l‘:lll‘;ge‘c With radiologic  With radiologic (C‘V’v'i';ﬁi:::i’ct”e‘(’;‘:::gts
change change diffuse SSc)
Absorption of distal Yes 47 (70.1%) 20 (74%) 27 (67.5%)
0.646
phalanges (acro-osteolysis) No 20 (29.9%) 7 (26%) 13 (32.5%)
Resorption of distal Yes 13 (19.7%) 2 (7.4%) 11 (27.5%)
0.066
ulna No 54 (81.3%) 25 (92.6%) 29 (72.5%)
Yes 8 (11.9%) 2 (7.4%) 6 (15%)
Avascular necrosis 0.118
No 59 (88.1%) 25 (92.6%) 34 (85%)
Articular change
Juxta-articular Yes 9 (13.4%) 4 (14.8%) 5 (12.5%) 0748
osteoporosis No 58 (86.6%) 23 (85.2%) 35 (87.5%) .
) . Yes 21 (31.3%) 12 (44.4%) 9 (22.5%)
Joint space narrowing: 0.033
No 46 (68.7%) 15 (55.6%) 31 (87.5%)
Yes 16 (29.9%) 11 (40.7%) 5 (12.5%)
Distal interphalangeal joints (DIP) 0.036
No 51 (70.1%) 16 (59.3%) 35 (87.5%)
Proximal interphalangeal joints Yes 18 (26.8%) 10 (37%) 8 (20%) 0.163
(PIP) No 49 (73.2%) 17 (63%) 32 (80%)
Yes 6 (8.9%) 2 (7.4%) 4 (10%)
Carpal joints 0.112
No 61 (91.1%) 25 (92.6%) 36 (90%)
Yes 12 (17.9%) 5 (18.5%) 7 (17.5%)
Erosions: 0.498
No 55 (82.1%) 22 (81.5%) 33 (82.5%)
Yes 6 (8.9%) 2 (7.4%) 4 (10%)
Wrists 0.819
No 61 (81.9%) 25 (92.6%) 36 (90%)
Yes 10 (14.9%) 4 (14.8%) 6 (15%)
MCP joints 0.605
No 57 (85.1%) 23 (85.2%) 34 (85%)
PIP foint Yes 6 (8.9%) 2 (7.4%) 4 (10%) 0551
joints .
No 61 (91.1%) 25 (92.6%) 36 (90%)
— Yes 5(7.4%) 3 (11.1%) 2 (5%) 0.054
joints .
No 62 (92.6%) 24 (88.9%) 38 (95%)
Subluxation/dislocation of pha- Yes 7(10.4%) 4 (14.8%) 3(7.5%) 0.426
langes No 60 (89.6%) 23 (85.2%) 37 (92.5%)
Yes 1 (1.4%) 0 (0%) 1(2.5%)
Subchondral sclerosis 0.416
No 66 (98.6%) 27 (100%) 39 (97.5%)
Yes 4 (5.9%) 1 (3.7%) 3 (7.5%)
Geodes 0.649
No 63 (94.1%) 26 (96.3%) 37 (92.5%)

*P value less than 0.05 was considered significant
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In evaluations of the correlation between hand symptoms
and radiologic findings, based on the history and clinical
hand and wrist examination, none of the SSc patients who
had no radiologic change had a history of arthralgia or pain
in examination of their wrists. In patients with radiologic
changes, only 34% had a history of arthralgia or pain on
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motion in the joint exam; 19% of them were deSSc and
15% were 1cSSc cases.

A significant correlation was found between radiologic
changes and disease duration in all SSc patients (p-value =
0.042). In patients with dcSSc and 1cSSc, radiologic changes
were correlated with duration of the diseases as well (Table 3).

Table 3. Comparison of radiologic changes of the hands and wrists with duration in dcSSc and 1cSSc patients with more or less than

5 years of the duration of the disease

. . . . . Duration>5
Patients cv;f:;ll: r:dlologlc Total 67(100%) Duraézgn;f )years Povalue*
g o7 61(91%)
dcSSc 26(100%) 2(7.6%) 24(92.4%)
0.042
1cSSc 41(100)% 4(9.7%) 37(90.3 %)

*P value less than 0.05 was considered significant

Figure2. Capillaroscopic changes correlated to radiologic changes in patients with SSc, a) joint space narrowing in PIP and DIP
joints, b) absorption of distal phalanges, c) soft tissue calcinosis, a-resorption of distal ulna, A-Multiple increased ramification and
neoangiogenesis in capillaroscopy in favour of late scleroderma pattern, Line-capillary loss and decreased number in capillaroscopy

There were 42 (51.8%) patients with a mild skin score, 34
(50.7%) of whom had radiologic changes; 39 (48.2%) patients
had a moderate to severe skin score, 33(49.3%) of whom had
radiologic changes. There was no relationship between the
skin score and radiologic changes. No skin score > 40 was
seen in this study, so the very severe skin score was not used.

Capillaroscopy showed there were 9 patients with non-spe-

cific capillary abnormalities and 72 patients with scleroder-
ma capillaroscopic pattern. The most common capillaro-
scopic pattern in all patients was late scleroderma pattern
and the least frequent pattern was early scleroderma pattern
(Tables 1 and 4) (Figure 2).

Rheumatology Research., Vol. 4, No. 4, Sep. 2019
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Table 4. Different scleroderma patterns of capillaroscopy in patients with deSSc and 1cSSc along with radiologic changes

Scleroderma pattern of

Capillaroscopy
Early scleroder- Active scleroder- Late scleroderma pattern
ma pattern ma pattern
Number and type
of scleroderma
. With radiologic change N N o
Total :72 58(100%) 5(8.6%) 20(34.5%) 33(56.9%)
. . With radiologic change o o o
Diffuse:29 26(100%) 1(3.9%) 9(34.6%) 16(61.5%)
S With radiologic change o o o
Limited:43 32(100%) 4(12.5%) 11(34.4%) 17(53.1%)

In those with early scleroderma capillaroscopic pattern
[n=8], patients with radiologic changes [5 (62.5%)] were
compared to those without radiologic changes, and the p-val-
ue was not significant (P value: 0.48). In patients with active
scleroderma capillaroscopic pattern [n=28], those with radio-
logic changes [20 (71.4%)] were compared to patients with-
out radiologic changes, and the p-value was not significant
(p-value: 0.203). In patients with late scleroderma capillaro-
scopic pattern [n=36], there were significantly more patients
with radiologic changes [33 (91.6%)] than patients without
radiologic changes, and the p-value was significant (P value:
0.000). This correlation was seen in both dsSSc and 1¢SSc
patients. This correlation was also seen in dsSSc patients with
late pattern [18 (56.25%)]; among them, 16 (61.5%) had radi-
ologic changes (P value: 0.005). It was further seen in 1cSSc
patients with late pattern [18 (36.7%)], of whom 17 (53.1%)
had radiologic changes (P value: 0.000).

Discussion

Radiologic manifestations of the hands and wrists were
evaluated in patients with scleroderma; the results showed
that radiologic hand and wrist changes, especially non-ar-
ticular involvements, were common in patients with SSc. In
the current study, 82.7% of all patients had radiologic chang-
es; after 5 years, the changes were seen in 91% of patients,
and most of them were asymptomatic. The most common
radiologic changes were non-articular (70.1%), especially
acro-osteolysis. It was also found that the duration and the
late scleroderma capillaroscopic pattern was associated more
with radiologic changes.

The high prevalence of radiologic changes in patients with
SSc in this study was similar to a study carried out by La
Montagna et al. that showed almost all patients (75 from 76
patients) had at least one feature of fibrotic, inflammatory, or
degenerative changes in radiologic evaluations of the hands
and/or feet [5].

The current study also found that with increasing duration
of SSc, the articular and non-articular changes became more
common, although they were asymptomatic in some patients.
Patient history and physical exam showed a lower number of
patients with joint involvement, but radiology showed the in-
volvement of the hands and wrists in most patients with scle-
roderma; the same result was reported by studies which used
ultrasound (US) for detecting early musculoskeletal changes
in patients with scleroderma [6].

In the current study, the most common radiologic changes
were non-articular, including absorption of distal phalanges
(acro-osteolysis) and then flexion deformities, soft tissue cal-
cinosis, para-articular calcifications, and avascular necrosis.
In the study performed by La Montagna, diffuse osteopenia
and flexion deformities were the most common, and absorp-
tion of distal phalanges was the third most common hand ar-
ticular radiologic changes in all patients. In the present study,
DIP and PIP joint space narrowing, MCP joint erosions, and
juxta-articular osteoporosis were observed to be the most
common articular presentations, in line with the study car-
ried out by La Montagna [5]. Subcutaneous calcinosis has
been reported in 20%-40% of patients with SSc [17], which
is similar to the SSc patients in the current study, 31.3% of
whom had soft tissue calcinosis and 20.8% had para-articular
calcifications.

In deSSc and 1cSSc patients, the most common articular
changes were joint space narrowing; flexion deformities and
DIP joint space narrowing were more commonly observed
in dcSSc patients than in those with 1cSSc. Resorption of the
distal ulna and avascular necrosis was more common in pa-
tients with IcSSc, although due to the low number of patients
it was not significant.

In the current study, avascular necrosis (AVN) in the lunate
bone was observed in 8§ patients with SSc, mostly in the 1¢SSc
group. AVN has been seen in few case reports so far, and it
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seems that this can happen only rarely, especially in patients
with limited scleroderma; it should be considered as a cause
of their wrist complaints. A previous study described three
cases of osteonecrosis of the lunate bone of the wrist in pa-
tients with SSc presenting with wrist pain. All of them had
1cSSc. Another report was a case of scleroderma with severe
Raynaud’s phenomenon, in whom bilateral aseptic necrosis
of the lunate bones developed. In Eular’s 2017 study, 3 cases
of lunate avascular necrosis were reported [2, 8, 9, 18].

The current study showed that in all patients with radiologic
changes, there was no correlation with skin score; therefore, in
each skin score, radiologic joint involvement should be a con-
cern. La Montagna et al. showed that articular involvement
had no correlation to clinical or serological manifestations
of patients with SSc; there was only a correlation between
flexion contractures in the hands and a radiological fibrotic
pattern and that of skin score [5]. In another study using ul-
trasonography, the researchers found a significant correlation
between the presence of tenosynovitis and a higher modified
Rodnan skin thickness score [8].

In the present study, each scleroderma capillaroscopic
pattern was compared with radiologic changes, reveal-
ing that most of the patients with radiologic changes had
late scleroderma capillaroscopic pattern, and early pat-
tern was least observed. Late scleroderma capillaroscop-
ic pattern was associated more with radiologic changes
than with early and active patterns. Freire et al. evaluated
the ultrasonography changes of the wrists and hands in
patients with SSc and found no difference between pa-
tients who had capillaroscopic patterns with and without
US involvement of the hands and wrists [19]. Like the
current study results, Morardet et al. evaluated the cor-
relation of calcinosis and acro-osteolysis as a disabling
hand manifestation to nailfold capillaroscopy pattern and
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found an association of the radiologic hand features with
the late scleroderma pattern and particularly with severe
capillary loss [11].

The current study was limited by the low number of early
(< 5 years duration) scleroderma patients. Moreover, despite
the inclusion of 81 SSc patients, the number of patients with
every single radiologic manifestations like calcinosis or avas-
cular necrosis was limited. Therefore, making definite state-
ments based on these results may be difficult. Further eval-
uations comparing ultrasound and radiologic sensitivities in
detecting early scleroderma musculoskeletal manifestations
and correlations of each radiologic change with capillarosco-
py are recommended for future studies.

Conclusion

Radiologic (especially non-articular) changes are very
common in patients with SSc, and most of them are
asymptomatic. The changes are different in patients with
diffuse and limited sclerosis, and there are associations
with duration and capillaroscopic patterns, but there is no
association with the skin score. In patients with limited
scleroderma, avascular necrosis of the lunate bone should
always be taken into account.
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