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Abstract

Objectives The condition known as ‘Mechanic’s Hands’ is a thickened, hyperkeratotic eruption, which is bilaterally symmetric
along the fingers, and often occurs in patients with some connective tissue diseases. Nail fold capillaroscopy is a non-invasive
technique for evaluation of connective tissue diseases. We evaluated the prevalence of mechanic hands in patients with connec-
tive tissue diseases and compared the clinical manifestations and capillaroscopic changes in the patients with and without
mechanic hands.

Methods The clinical manifestations and capillaroscopy of 576 patients with scleroderma, dermatomyositis, systemic lupus
erythematosus, Sjogren’s syndrome, undifferentiated and mixed connective tissue diseases were evaluated and compared in
patients with and without mechanic hands.

Results A total of 576 patients were enrolled. Mechanic hands were observed in 17.2% of patients: 50% of mixed connective
tissue disease, 35% of dermatomyositis, 15.4% of scleroderma, 14.9% of undifferentiated connective tissue disease, 14.3% of
Sjogren’s syndrome, and no patient with SLE. Among them, 80.8% had abnormal capillaroscopic findings. In dermatomyositis
patients, Raynaud’s phenomenon, anti-Jo-1 positivity, and some capillaroscopy findings were detected more frequently in
patients with mechanic hand. In scleroderma, positive Scl70 and capillary loss were observed more frequently in patients without
mechanic hands.

Conclusions Mechanic hands can be a presenting sign of some systemic connective tissue diseases. Probably, finding this sign on
examination, especially together with Raynaud’s phenomenon or abnormal capillaroscopy, can be helpful in the early diagnosis
of the connective tissue diseases and can be used as a predictive and prognostic tool in future studies.

Keywords Connective tissue diseases - Dermatomyositis - Mechanic hands - Nailfold capillaroscopy - Scleroderma -
Undifferentiated connective tissue disease

Introduction

The condition known as ‘Mechanic’s Hands’ was first re-
ported by Stahl et al. [1] in 1979 as thickened, hyperkera-
totic eruptions that were bilaterally symmetric along the ul-
nar aspect of the thumb and radial aspect of the index and
middle fingers, similar to the findings in manual workers.
Sometimes, it is difficult to be differentiated from hand
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eczema [2-4]. It can be differentiated clinically by the fol-
lowing criteria: (1) there is no evidence of pruritus; (2) it is
usually bilateral and symmetric, whereas in hand eczema, it
is often observed in the dominant arm; (3) it occurs without
occupational stimulation, allergens, or irritants; and (4) it
often occurs with other general symptoms [4] and unlike
eczematous lesions, it is resistant to topical or oral cortico-
steroids [5]. “Mechanic’s hands” have been reported in pa-
tients with dermatomyositis (DM), mixed connective tissue
disease (MCTD), collagen vascular-related interstitial pneu-
monia, systemic lupus erythematosus (SLE) [6], and “anti-
synthetase syndrome”, that is a form of DM associated with
the presence of anti-Jo-1 antibodies against histidyl-tRNA
synthetase with clinical features of myositis, interstitial lung
disease, Raynaud’s phenomenon, fever, asthenia, mechanic’s
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hands, and non-erosive symmetric polyarthritis of the small
joints [2, 7, 8].

Nail fold capillaroscopy (NFC) is a non-invasive imaging
technique and a useful tool for evaluation of systemic connec-
tive tissue diseases such as systemic sclerosis (SSc), SLE,
MCTD, and DM [9, 10]. According to the pathogenesis of
polymyositis (PM) and DM, capillaroscopic alterations are
clearly identifiable mostly in patients with DM [11]. We made
an attempt to evaluate the prevalence of mechanic hands in
patients with connective tissue diseases (CTD) and then com-
pare the clinical manifestations and capillaroscopic changes of
patients with definite or probable DM, Sjogren’s syndrome
(SS), systemic sclerosis (SSc) (diffuse/limited), SLE, and
MCTD with and without mechanic hands and differences be-
tween them.

Method

In this cross-sectional study conducted from September 2010
to October 2016, we evaluated 576 patients with connective
tissue diseases (CTD) who referred to the outpatient clinic of
the Rheumatology Unit of Hafez Hospital, the Capillaroscopy
Unit, or were admitted in Hafez Rheumatology Ward affiliated
to Shiraz University of Medical Sciences. If the patients had
signs and symptoms suggestive of a CTD but did not fulfill the
existing classification criteria for a CTD, we defined them as
undifferentiated CTD (UCTD) [12, 13].

We also included the patients with systemic sclerosis (SSc)
who fulfilled the ACR criteria [14] and ACR/EULAR SSc
diagnostic criteria [15] for SSc and referred to the Hafez
Hospital clinic of scleroderma and the patients who were ad-
mitted in Hafez Rheumatology Ward, both affiliated to Shiraz
University of Medical Sciences. Patients with SLE who met
the criteria [16], those with DM patients who fulfilled the
criteria of Bohan and Peter [17, 18] for definite and probable
DM, those who suffered primary SS using criteria of 2016
ACR/EULAR Classification Criteria for Primary Sjogren’s
Syndrome [19], and the patients with MCTD who fulfilled
the classification criteria of Alarcon-Segovia et al. [20] were
included. They were 16—65 years old. The patients received a
checklist with inclusion and exclusion criteria. When a subject
was proved to meet the inclusion and exclusion criteria, the
data were registered.

Exclusion criteria: cases with diabetes mellitus, patients
with malignancy and vibration associated jobs like jack ham-
mer workers, and smokers were excluded from the study. We
excluded the patients with pure PM due to their low number
(we only had six patients with definite PM); all of them had
only non-specific capillaroscopy changes, and no one had
mechanic hands. This condition correlated with the article
conducted by Senecal et al. in 2017 [21] indicating that the
prevalence of pure polymyositis group of patients were < 5%
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in adult autoimmune myositis. All the patients were required
to sign the consent form, before being included in the study.

All clinical manifestations of the patients and their organ
involvement were recorded during the evaluation. The pa-
tients with SSc were divided into diffuse (dcSSc) and limited
cutaneous SSc (IcSSc) forms. All patients were divided into
two groups with and without mechanic hands.

Capillaroscopic evaluation was done by a rheumatologist
involved in this research and the data were saved in a chart.
The collection of patients and clinical examination of the pa-
tients were done by the physician involved in this research. All
patients were assessed for sex, age, disease duration, serolog-
ical (anti-Scl70, sm, snRNP, anti-RO/SSA, anti-LA/SSB, anti-
centromere, anti-Jol, and antinuclear antibody) and clinical
subsets, and skin scoring in SSc patients according to the
definition by LeRoy et al. by MRSS scoring (Modified
Rodnan Score) [22]. Also, SSc patients were evaluated for
joint contracture measured by Finger to Palm index (FTP),
which is used for measuring the FTP distance (from the tip
of the third finger to the distal palmar crease in maximal active
flexion) [23]. Pulmonary involvement was assessed by HRCT
at first screening, after detecting low DLCO<80% or low
FEV1 <75% in PFT or bilateral basilar crackles in examina-
tion. Pulmonary artery hypertension (PAH) was assessed by
echo as a basic evaluation of the clinic proved by a cardiolo-
gist work-up.

On the same day of clinical evaluation, the patients
underwent NFC by streomicroscope Euromex ST. 1740, made
in Holland by x 250 power and video camera Cmex D.C.5000
(5 megapixels). The patients whose fingers were hard to look
through including those with very thick skin and traumatized
fingers were excluded from the study. The data including dis-
tribution (disturbed or normal), shape of the capillaries (nor-
mal hairpin, subtle changes including tortuocity and crossing,
anomalies including, ectasia, ramification/bushy/arborization/
branching [neoangiogenesis], and bizzar), the largest diameter
of arterial or venous side (dilated loops was defined as irreg-
ular or homogeneous increase of capillary diameter > 20 pum),
capillary length (normal or elongated > 300 mm), mean capil-
lary density (capillary loss was defined as reduction of the
normal number of capillaries below seven per linear millime-
ter), avascular area (intercapillary distance > 500 pm),
microhemorrhages, and neoangiogenesis were recorded in a
form [10, 18, 19]. The whole findings were defined as normal,
specific changes for early, active, and late scleroderma pattern
or non-specific changes. According to Cutolo et al. [24],
erythrocyte sedimentation rate (ESR) was measured by the
Westergren method. Serum C-reactive protein (CRP) by neph-
elometry; rheumatoid factor (RF) was checked by latex test;
antinuclear antibody (ANA) and extractable nuclear antigen
(ENA) profile by enzyme-linked immunosorbent assay
(ELISA) method. To compare the difference of manifestations
between patients with SSc with and without mechanic hands,
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we used twice the number of the same deSSc and 1cSSc pa-
tients with the same duration of disease as the control group.
In addition, for the DM group, we compared the data between
patients with and without mechanic hands. Assessment and
analysis were done through SPSS-16 using variation analysis
and k-square test. Results are shown as mean + standard de-
viation. We considered p < 0.05as statistically significant. We
also described four normal control patients that were detected
during the time of the study presented with mechanic hands at
the end.

Results

A total of 576 patients with SSc¢ (331), SLE (124), DM (97),
UCTD (47), primary SS [14], and MCTD [10] were studied
from September 2010 to October 2016. Among these patients,
mechanic hands were observed in 99 (17.2%) patients: in 5
out of 10 patients with MCTD (50%), 34 out of 97 patients
with DM (35%), 51 out of 331 patients with SSc (15.4%), 7
out of 47 patients with UCTD (14.9%), 2 out of 14 patients
with SS (14.3%), and none of 124 patients with SLE (0%)
(Fig. 1). In all of these groups, the correlation between the
presence of mechanic hand and age, sex, and disease duration
was not statistically significant (p > 0.05).

In all 99 patients with mechanic hands, the female/male
ratio was nearly 9:1; 89 (89.9%) patients were female and
10 (10.1%) were male. Raynaud’s phenomenon was the most
common clinical manifestation seen in our patients with me-
chanic hands (70.7%). A total of 80.0% of our patients with
mechanic hands had scleroderma pattern of capillaroscopy
and the other 19.2% had non-specific changes. Capillary dila-
tation, microhemorrhage, and disturbed distribution of capil-
laries were the most common abnormal findings in their
capillaroscopy. Demographic manifestations, laboratory data,
and their capillaroscopic features are presented in Table 1.

We randomly selected 145 patients with SSc and divided
them into two groups with and without mechanic hands that
were matched in sex, age, and disease duration. Among all of
the patients, 125 were female (86.2%) and 20 were male
(13.8%). Their age ranged from 18 to 75 years with a mean
+ SD of 44.13 £12.5, and the disease duration ranged from
6 months to 25 years with a mean = SD of 5.46+5.4. The

clinical and capillaroscopic features compared in patients with
and without mechanic hands are reported in Table 2. In the
patients with scleroderma, 58 out of 100 patients (58%) had
dcSSc and 42 out of 100 patients (42%) had 1cSSc; mechanic
hand was seen more frequently in deSSc patients (46.6%)
compared with 1cSSc patients (19.2%) (p =0.004).
Raynaud’s phenomenon was seen more frequently in patients
without mechanic hand (94.7%) compared with patients with
it (86.3%), but the correlation between Raynaud’s phenome-
non and presence of mechanic hand was not significant (p =
0.07). In evaluation of the capillaroscopic changes, early
scleroderma pattern was seen more commonly in patients with
mechanic hand and the correlation was significant (p = 0.019).
Low capillary density, anomalia, and disturbed distribution
were detected more commonly in patients without mechanic
hands (p=0.01, p=0.02, and p = 0.01, respectively). In addi-
tion, higher incidence of positive Scl70 was seen in the pa-
tients without mechanic hands (p = 0.007). No significant dif-
ferences were seen in other clinical or laboratory data between
the two groups of patients with and without mechanic hands
(p>0.05).

Among 97 patients with DM, 73 were female (75.3%)
and 24 were male (24.7%); the mean duration of the dis-
ease was 2.7 (£4.2) years. We divided all of them into two
groups with and without mechanic hands that were
matched in sex, age, and disease duration. Clinical/
capillaroscopic features are reported in Table 3.
Raynaud’s phenomenon and Gottron papule were more
frequent in patients with DM with mechanic hands (p =
0.029 and p = 0.003, respectively). Normal capillaroscopic
pattern was observed only in 4 (4.1%) and scleroderma
pattern in 60 (61.8%) patients. Early scleroderma pattern
was seen more commonly in patients with mechanic hand
and the correlation was significant (p =0.035). Non-
specific capillaroscopic pattern was found more commonly
in patients without mechanic hand (41.3%) compared with
patients with mechanic hand (20.6%), and the difference
was significant (p = 0.04). Disturbed distribution and pres-
ence of anomalia (including branching and bizarre shape
capillaries) in capillaroscopy were more frequent in pa-
tients with DM with mechanic hands (p =0.001 and p=
0.014, respectively). Also, positive anti Jo-1 antibody and
high level of CRP (>6) were seen more frequently in

Fig. 1 Mechanic hands in patients with a scleroderma, b dermatomyositis, ¢ Sjogren’s syndrome, and d normal with no connective tissue disease
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Table 1 Clinical features, laboratory data, and capillaroscopic findings of all patients with mechanic hand

Scleroderma (n=51)  Dermatomyositis UCTD MCTD Sjogren’s discase ~ Total (n=99)
(n=34) n=17) n=5) (n=2)
Age (mean + SD) 4837+11.9 38.26+12.6 387103  41.40+11.7 53.5+95 43.2+143
Duration (mean + SD) 8.12+8.4 2.75+4.6 4.8+5.0 3.80+£3.9 225+1.75 5772
Clinical manifestations
Raynaud’s phenomenon (%) 44 (86.3) 12 (35.3) 7 (100) 5(100) 1(50) 69 (69.7)
Arthritis (%) 4(7.9) 10 (29.4) 0 (0) 0 (0) 0 (0) 14 (14.1)
Pufty hand (%) 14 (27.5) 2(5.9) 0 (0) 0(0) 0(0) 17 (17.2)
Periungual erythema (%) 0 (0) 15 (44.1) 0(0) 0 (0) 0 (0) 15(15.2)
Digital pitting scar (%) 13 (25.5) 0 (0) 0 (0) 0 (0) 0 (0) 13 (25.5)
GI involvement (%) 25 (49) 0 (0) 0 (0) 1 (20) 0 (0) 26 (26.3)
Lung involvement (%) 19 (37.3) 10 (29.4) 0(0) 1 (20) 0 (0) 30 (30.3)
PAH (%) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Laboratory findings
High ESR (%) 12/35 (34.3) 14/18 (77.8) 0/5 (0) 2/5 (40) 0/2 (0) 28/65 (43.1)
High CRP (%) 6/27 (22.2) 11/16 (68.8) 0/5 (0) 1/5 (20) 0/2 (0) 18/55 (32.7)
ANA (%) 30/30 (100) 9/14 (64.3) 7/7 (100) 5/5 (100) 2/2 (100) 53/58 (91.4)
Ds DNA (%) 1/17 (5.9) 0(0) 0/5 (0) 0/5 (0) 0/1 (0) 1/28 (3.6)
RF (%) 1/13 (7.7) 2/7 (28.6) 1/18 (5.6) 1/2 (50) 1/1 (100) 6/41 (14.6)
Low C3 C4 (%) 0/13 (0) 1/4 (25.0) 1/6 (16.6) 1/2 (50) 0/1 (0) 3/26 (11.5)
Anti Ro (%) 7/23 (30.5) 3/9 (33.3) 0 (0) 2/4 (50) 2/2 (100) 14/38 (36.8)
Anti sm (%) 2/23 (8.7) 0/9 (0) 0 (0) 3/4 (75) 1/2 (50) 6/38 (15.8)
Anti La (%) 5123 (21.8) 1/9 (11.1) 0(0) 0/4 (0) 1/2 (50) 7/38 (18.4)
Anti jo-1 (%) 2/23 (8.7) 5/9 (55.6) 0(0) 0/4(0) 1/2 (50) 8/38 (21.1)
Capillaroscopic pattern
Normal pattern (%) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Sclerodermal pattern: 48 (94.1) 27 (79.4) 2 (28.6) 3 (60) 0 (0) 80 (80.8)
Early (%) 24/48 (50) 7/27 (26) 1/2 (50) 0/3 (0) 0 (0) 32 (32.3)
Active (%) 19/48 (39.6) 15/27 (55.6) 1/2 (50) 3/3 (100) 0 (0) 38 (38.4)
Late (%) 5/48 (10.4) 5/27 (18.5) 0/2 (0) 0/3 (0) 0 (0) 10 (10.1)
Nonspecific pattern (%) 3(5.9) 7 (20.6) 5(71.4) 2 (40) 2 (100) 19 (19.2)
Capillaroscopic findings
Disturbed distribution (%) 26 (51) 30 (88.2) 1(14.3) 3 (60) 0 (0) 60 (60.6)
Subtle (%) 6 (11.8) 13 (38.2) 3 (42.8) 0(0) 1 (50) 23 (23.2)
Anomalia (%) 16 (31.4) 30 (88.2) 0(0) 4 (80) 0 (0) 50 (50.5)
Dilatation (%) 45 (88.2) 30 (88.2) 6(85.8) 5 (100) 2 (100) 88 (88.9)
Giant loop (%) 32 (62.7) 14 (41.2) 1(14.3) 2 (40) 0 (0) 49 (49.5)
Capillary loss (%) 19 (37.2) 18 (35) 0 (0) 2 (40) 0(0) 49 (49.5)
Avascular area (%) 15(29.4) 16 (47) 1 (14.3) 0 (0) 0 (0) 32 (32.3)
Hemorrhage (%) 33 (64.7) 21(61.8) 2 (28.6) 3 (60) 2 (100) 61 (61.6)
Elongation (%) 20 (39.2) 15 (44.1) 0(0) 1 (20) 0 (0) 36 (36.4)
Abnormal blood Flow (%) 5(9.8) 3(8.8) 0 (0) 0 (0) 0 (0) 8(8.1)

UCTD undifterentiated connective tissue disease, MCTD mixed connective tissue disease, G/ gastrointestinal, PAH pulmonary arterial hypertension,
ESR erythrocyte sedimentation rate, CRP C-reactive protein, ANA antinuclear antibody, dsDNA double-strand DNA, RF rheumatoid factor

patients with mechanic hand, and the difference between In all of 47 patients with UCTD, 46 (97.9%) were female
these two groups was statistically significant (p =0.02 and  and only 1 (2.1%) was male. Mechanic hands were seen in 7
p=0.03, respectively). For other laboratory data, the dif-  patients (14.9%) with UCTD. We divided the patients with
ferences were not statistically significant (p > 0.05). UCTD in the two groups of with and without mechanic hands
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Table 2 Clinical features,
laboratory data, and Scleroderma patients with ~ Scleroderma patients without P value
capillaroscopic findings of mechanic hand (n=51) mechanic hand (n = 94)
patients with scleroderma (with
and without mechanic hands) Clinical characteristics
Pufty hands (%) 14 (27.5) 37 (39.4) NS
Pitting scar (%) 12 (23.5) 18 (19.2) NS
Tip ulceration (%) 3(5.9) 11 (11.7) NS
Raynaud’s phenomenon(%) 44 (86.3) 89 (94.7) NS (p=0.07)
Telangiectesia (%) 19 (37.3) 41 (43.6) NS
Arthritis (%) 4(7.8) 11 (11.7) NS
Lung involvement (%) 11 (21.6) 29 (30.9) NS
PAH (%) 0 (0) 1(1.1) NS
GI manifestations (%) 27 (53) 50 (53.2) NS
Laboratory data
High ESR (>30) (%) 12/35 (34.3) 22/65 (33.9) NS
High CRP (> 6) (%) 6/27 (22.2) 7/61 (11.5) NS
Scl-70 (%) 13/23 (56.5) 78/92 (84.8) p<0.007
Anti-centromeric Ab (%) 4/5 (80) 12/13 (92.3) NS
Capillaroscopic pattern
Normal pattern (%) 0(0) 0(0) NS
Sclerodermal pattern: 48 (94.1) 91 (96.8) NS
Early (%) 24/48 (50) 26/91 (28.6) p<0.019
Active (%) 19/48 (39.6) 48/91 (52.8) NS
Late (%) 5/48 (10.4) 17/91 (18.7) NS
Non specific pattern (%) 3(5.9) 33.2) NS
Capillaroscopic findings
Disturbed distribution (%) 26 (51) 67 (71.3) p<0.01
Subtle change (%) 6 (11.8) 5(5.3) NS
Anomalia (%) 16 (31.4) 48 (51) p<0.02
Dilatation (%) 45 (88.2) 76 (80.9) NS
Giant loop (%) 32 (62.7) 71 (75.5) NS
Capillary loss (%) 20 (39.2) 61 (64.9) p<0.01
Avascular area (%) 15(29.4) 38 (40.4) NS
Hemorrhage (%) 33 (64.7) 66 (70.2) NS
Elongation (%) 20 (39.2) 25 (26.6) NS
Abnormal blood flow (%) 5(9.8) 8 (8.5) NS

PAH pulmonary arterial hypertension, G/ gastrointestinal, £SR erythrocyte sedimentation rate, CRP C-reactive

protein

and compared the clinical/capillaroscopic features between
the two groups (Table 4). No significant differences were seen
between the two groups of patients with and without mechanic
hands (p > 0.05).

Of the 14 patients with Sjogren’s syndrome, 1 (7.1%) was
male and 13 (92.9%) were female. Raynaud’s phenomenon
was observed in 4 (28.6%) of them. The lab tests including
anti-Ro/SSA and ANA were positive in all patients (100%).
ESR was detected in 8 (57.1%), CRP in 2 (14.3%), RF in 8 out
of 10 (80%), and anti-LA/SSB in 2 out of 11 (18.2%) patients.
During capillaroscopic evaluation, normal capillaroscopic fea-
tures were found in 1 (7.1%), non-specific capillaroscopic

changes in 12 (85.8%), and scleroderma pattern in 1 (7.1)
patient which was early scleroderma pattern. As there were
only two patients with SS and mechanic hand, we could not
evaluate the differences between the two groups of patients
with and without mechanic hand.

In 10 patients with MCTD, the female/male ratio was 9:1.
In these patients, ANA was detected in all (100%) and anti-Ro
in 4 (40%) patients. NFC showed non-specific changes in 4
(40%) and scleroderma pattern in 6 (60%) patients [1 (10%)
with early scleroderma pattern, 4 (40%) active scleroderma
pattern, and 1 (10%) late scleroderma pattern]. Mechanic
hands were seen in five patients (50%). Since the number of
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Table 3 Clinical features,
laboratory data, and
capillaroscopic findings of
patients with dermatomyositis

Dermatomyositis patients Dermatomyositis patients P value
with mechanic hand (n=34)  without mechanic hand (n =63)
Clinical characteristics
Raynaud’s phenomenon (%) 12 (35.3) 10 (15.9) p<0.029
Heliotrope rash (%) 14 (41.2) 27 (42.9) NS
Gottron papule (%) 23 (67.6) 23 (36.5) p<0.003
Gottron sign (%) 7 (20.6) 8(12.7) NS
Periungual erythema (%) 15 (44.1) 16 (25.4) NS
Arthritis (%) 10 (29.5) 17 27) NS
Muscle weakness (%) 26 (76.5) 50 (79.4) NS
Lung involvement (%) 10 (29.4) 11 (17.5) NS
Laboratory data
High ESR (>30) (%) 14/18 (77.8) 23/37 (62.2) NS
High CRP (> 6) (%) 11/16 (68.8) 11/30 (36.7) p<0.03
Anti Jo-1 (%) 5/9 (55.6) 3/23 (13) p<0.02
CPK (%) 21/24 (87.5) 36/45 (80) NS
LDH (%) 21/24 (87.5) 41/47 (87.2) NS
Capillaroscopic pattern
Normal pattern (%) 0 (0) 4(6.3) NS
Sclerodermal pattern: (%) 27 (79.4) 33 (58.7) NS
Early (%) 7/27 (20.6) 4/33 (6.3) p<0.035
Active (%) 15/27 (44.1) 23/33 (36.5) NS
Late (%) 527 (14.7) 6/33 (9.6) NS
Non specific pattern (%) 7 (20.6) 26 (41.3) p<0.04
Capillaroscopic findings
Disturbed distribution (%) 30 (88.2) 35 (55.6) p<0.001
Subtle change (%) 13 (38.2) 22 (35) NS
Anomalia (%) 30 (88.2) 41 (65) p<0.014
Dilatation (%) 30 (88.2) 48 (76.2) NS
Giant loop (%) 26 (76.5) 14 (22.3) NS
Capillary loss (%) 18 (53) 25(39.7) NS
Avascular area (%) 16 (47) 20 (31.8) NS
Hemorrhage (%) 21 (61.8) 32 (50.8) NS
Elongation (%) 15 (44.1) 21(33.3) NS
Abnormal blood flow (%) 3(8.8) 10 (15.9) NS

ESR erythrocyte sedimentation rate, CRP C-reactive protein, CPK creatine phosphokinase, LDH lactate

dehydrogenase

patients with MCTD was small, we could not evaluate the
differences between the patients with and without mechanic
hand.

Moreover, we assessed four patients without CTD who
presented with bilateral mechanic hands in physical examina-
tion and without occupational stimulation during the time of
the study on our clinic of rheumatology. First, a 62-year-old
lady was referred with diagnosis of both knees osteoarthritis.
She had typical mechanic hands. She also had complaints of
esophageal reflux disease and mild furrowing of her lips but
no Raynaud’s symptoms. Her lab tests for CTD were negative.
Her NFC showed non-specific changes. Second, a 68-year-old
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man was referred with diagnosis of osteoarthritis. On physical
examination, he had mechanic hands and all lab evaluations
were normal. Capillaroscopy was not available for him. Third,
a 69-year-old lady was referred to rheumatology clinic with
the complaint of low back pain and medical history of canal
stenosis that had mechanic hands on physical examination.
Her lab tests were negative. Her NFC was normal, too. The
forth patient was a 61-year-old man who presented with 6-
month history of significant weight loss, chronic diarrhea, iron
deficiency anemia; he was referred to rheumatology clinic for
evaluation of his mechanic hands and high ESR. He had no
history of Raynaud’s phenomenon. His lab studies for CTD
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Table 4 Clinical features,
laboratory data, and UCTD patients with UCTD patients without P value
capillaroscopic findings of mechanic hand (n=7) mechanic hand (n =40)
patients with undifferentiated
connective tissue disease Clinical characteristics
Raynaud’s disease (%) 7 (100) 40 (100) NS
Telangiectesia (%) 2 (28.6) 2 (5.0) NS
Laboratory data
High ESR (>30) (%) 0/5 (0) 4/24 (16.7) NS
High CRP (> 6) (%) 0/5 (0) 0/17 (0) NS
ANA (%) 7/7 (100) 0/34 (0) NS
dsDNA (%) 0/6 (0) 2/27 (7.4) NS
Low ¢3, ¢4 (%) 1/6 (16.7) 1/14 (7.1) NS
RF (%) 0/5 (0) 1/13 (7.7) NS
Capillaroscopic pattern
Normal pattern (%) 0(0) 4 (10.0) NS
Sclerodermal pattern: (%) 2 (28.6) 8 (20.0) NS
Early (%) 1/2 (50.0) 8/8 (100) NS
Active (%) 1/2 (50.0) 0/8 (0) NS
Late (%) 0/2 (0) 0/8 (0) NS
Non specific pattern (%) 5(71.4) 28 (70.0) NS
Capillaroscopic findings
Disturbed distribution (%) 1(14.3) 5(12.5) NS
Subtle change (%) 3(42.9) 20 (50.0) NS
Anomalia (%) 0(0) 10 (25.0) NS
Dilatation (%) 6 (85.8) 30 (75.0) NS
Giant loop (%) 1 (14.3) 5(12.5) NS
Capillary loss (%) 0 (0) 3(7.5) NS
Avascular area (%) 1(14.3) 0(0) NS
Hemorrhage (%) 2 (28.6) 18 (45.0) NS
Elongation (%) 0(0) 10 (25.0) NS
Abnormal blood flow (%) 0(0) 7(17.5) NS

UCTD undifferentiated connective tissue disease, ESR erythrocyte sedimentation rate, CRP C-reactive protein,
ANA antinuclear antibody, dsDNA double-strand DNA, RF rheumatoid factor

were negative. His NFC was non-specific, too. He was re-
ferred to the gastroenterology clinic for evaluation of his gas-
trointestinal manifestations, including chronic diarrhea and
bloody stool, especially for malignancy of GI tract (Fig. 1).

Discussion

In the present study, we detected mechanic hand in 17.2% of
patients with CTD, 50% of patients with MCTD, 35% of
patients with DM, 15.4% of those with SSc, 14.9% of those
with UCTD, 14.3% of those with SS, and none of the patients
with SLE. Other studies on DM reported mechanic hand in
20-45% of patients, which is similar to our study [25-28].

In our study on SSc patients, mechanic hand was observed
in both types of SSc (including dcSSc and 1cSSc) although it
was more in dcSSc patients. In addition, the presence of

positive Scl70 antibody and disturbed distribution, anomalia,
and low capillary density in capillaroscopy was significantly
more frequent in patients without mechanic hands. As we
previously knew [29-32] about the association of low capil-
lary density and disturbed distribution and presence of Scl-70
as poor prognostic factors, can the presence of mechanic
hands in a patient with scleroderma be associated with better
future prognosis? Further studies will be helpful.

In DM, the incidence of almost all clinical features, labora-
tory data, and capillary abnormalities was higher in patients
with mechanic hand than in those without it. The differences
were statistically significant in the presence of Raynaud’s phe-
nomenon and Gottron’s papule, some laboratory data such as
high CRP and positive anti Jo-1, and some capillaroscpic find-
ings such as disturbed distribution and anomalia (including
branching and bizarre shape capillaries). In a study by
Sebastiani et al. in 2018 [33] on association of capillaroscopy
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and clinical manifestations of patients with anti Jo-1 syndrome,
they found no correlation between an SSc-like pattern of
capillaroscopy and presence of mechanic’s hands. We found
more disturbed distribution and anomalia including branching
and ramification in patients that presented with mechanic hands
compared to those without mechanic hand although some of
our patients with mechanic hands did not fulfill the criteria for
anti Jo-1 syndrome. In Sato et al. study on dermatomyositis
[34], they evaluated the clinical differences between the two
groups of patients with (n=9) and without mechanic hands
(n=30), and the results showed that periungual erythema and
interstitial pneumonia were more common in patients with me-
chanic hand, and CPK was detected more in patients without
mechanic hand. Thus, it seems that in our study, similar to
previous research, the mechanic hand in patients with DM
was more frequently seen with other clinical manifestations of
anti Jo-1 syndrome although it was seen in patients without all
other manifestations of this syndrome, too.

No previous studies on patients with scleroderma, MCTD,
UCTD, SLE, or SS have evaluated the clinical differences
regarding the presence of mechanic hands, and the association
of this symptom with prognosis was examined broadly.

In both groups of patients with SSc or DM, early pattern of
capillaroscopy was seen more in patients with mechanic hands.
As we have not assessed the presence of mechanic hands during
the treatment of the diseases over time, our study cannot dem-
onstrate the effect of treatment on reduction of the prevalence of
mechanic hands and this may help us in our future studies to
evaluate the effect of treatment on disappearance of mechanic
hands and changing the pattern of capillaroscopy. Mugii et al.
[35] studied the effect of treatment on capillaroscopic pattern in
patients with DM, showing that a rapid change happened in nail
fold capillaries during the time and treatment.

Also, we found a significant frequency of the presence of
mechanic hands in patients with UCTD, MCTD, and SS. The
most common dermatologic manifestations described in pa-
tients with MCTD [36] were lupus-like skin lesions and puffy
hands although in few studies [37, 38], DM-like rash was
described in these patients. The number of our studied patients
with MCTD was not so high and further studies on more
patients are recommended. We did not find this sign in pa-
tients with SLE, so can the early presence of this sign in a
patient with UCTD be helpful as a negative association with
SLE? Further long-term prospective studies are needed.

Although mechanic hand often occurs in patients with con-
nective tissue diseases, it may be observed in some healthy
individuals too, as we described. Further studies may help us
to define the presence of mechanic hands and other signs or
symptoms for connective tissue diseases like Raynaud’s phe-
nomenon, or presence of mechanic hands along with abnor-
mal capillaroscopy as a strong predictor of a connective tissue
disease in a healthy person that only referred for evaluation of
the presented mechanic hand. In a previous case report, the
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association of mechanic hands and interstitial lung disease has
been described [38].

The limitation of this study was low number of control non-
CTD group with presence of mechanic hands (only four pa-
tients during study time) and maybe it was due to the low
incidence of it in normal population, or some missing data
as we only evaluated the patients referred for capillaroscopy
and to our clinics and did not focus on the normal population.
Another limitation of our study was our inclusion criteria for
myositis patients as the patients with overlap myositis includ-
ing anti-Jo-1 syndrome patients were not defined as a separate
group in this criterion and also in new ACR/EULAR criteria
[39] and it should be evaluated in future studies.

Our review of previously published papers revealed that few
studies have been conducted on the mechanic hands. For the
first time, we assessed and analyzed the relationship between
the presence of mechanic hands and other clinical manifesta-
tions, laboratory data, and capillaroscopic changes in connec-
tive tissue diseases. We found that most patients (80.8%) with
mechanic hands had abnormal nailfold capillaroscopy (sclero-
derma pattern of capillaroscopy). There was no significant dif-
ference in the manifestations of patients with or without me-
chanic hands except for higher presence of Raynaud’s phenom-
enon, gottron popule, anti Jo-1 antibody positivity, and pres-
ence of disturbed distribution and anomaly including
neoangiogenesis in capillaroscopy among patients with DM
who presented with mechanic hand and lower anti-Scl-70 anti-
body expression and lower capillary loss in capillaroscopy
among SSc patients with mechanic hands, both of which are
poor prognostic signs in patients with scleroderma. Probably,
finding this sign on examination will be helpful in early diag-
nosis of the connective tissue diseases except for SLE, espe-
cially when it is associated with another clinical manifestation
like Raynaud’s phenomenon or abnormal capillaroscopy and it
can be a prognostic tool in future studies.
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