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Purpose: Systemic sclerosis (SSc) is a relatively rare collagenosis manifested as microvasculopathy, excessive cutaneous and visceral 
fibrosis in a background of autoimmune alteration. Autoimmune vasculopathy in SSc occurs early and begins with endothelial cell 
activation followed by blood vessel intimal proliferation in a context of defective angiogenesis. The alteration of peripheral micro and 
macrocirculation in SSc is evident through vascular lesions, such as Raynaud’s phenomenon, telangiectasias, acrocyanosis, digital 
ulcers, gangrene, peripheral pulse deficiency. Our paper details the results of the study on the association between telangiectasias and 
other types of immune-mediated peripheral vascular lesions that can be identified in SSc. The presence of these peripheral vascular 
lesions can provide information about the magnitude of the peripheral vasculopathy.
Patients and Methods: A total of 37 patients diagnosed with SSc, recruited from a university clinic in Bucharest between 
February 2019 and March 2020, were enrolled in an observational study. We evaluated the presence of telangiectasias, as a stigma 
of autoimmune microvasculopathy, and their association with other immune-mediated peripheral vascular lesions that may be present 
in SSc.
Results: The presence of telangiectasias was identified in the absence, but especially in the presence of acrocyanosis and digital 
ulcerations, and patients with peripheral pulse deficiency almost always had telangiectasias. Less than a quarter of the patients with 
digital ulcers progressed unfavorably to gangrene, and only one required amputation, telangiectasias being present not only in the 
patient with amputation but in all patients with gangrene.
Conclusion: We appreciate that telangiectasias may be the clinical expression of peripheral vasculopathy characteristic of SSc, they 
can often be present in association with other peripheral vascular lesions and may represent a valuable indicator for the gangrene risk 
of digital ulcerations in SSc.
Keywords: systemic sclerosis, vascular lesions, phenomenon Raynaud’s, telangiectasias, acrocianosis, digital ulcers

Introduction
Systemic sclerosis (SSc) is a chronic inflammatory disease with autoimmune determinism included in the collagenoses 
group. Vasculopathy and skin and visceral fibrosis are the two links in the pathogenic chain of SSc.1 Due to defective 
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angiogenesis, the vascular alteration in SSc is on one hand proliferative-obliterative in nature; it occurs by arteriolar 
occlusion followed by fibrous proliferation, but at the same time it is also destructive because arterioles and capillaries 
are lost. Vasculopathy is characteristic of the pathogenesis in SSc along with skin and visceral fibrosis and begins at the 
peripheral level. Peripheral vasculopathy induces fibrosis. Peripheral vasculopathy in SSc is the expression of inflamma
tion of the vascular wall in the context of autoimmune alteration. Inflammation of the vascular wall causes vascular 
occlusion and peripheral vasospasm.2 Raynaud’s phenomenon represents the recurrent vasospasm of the digital arteries 
and is triggered by exposure to cold or emotions. Characteristic for SSc is the secondary Raynaud’s phenomenon, which 
associates structural changes of the vascular wall compared to the primary one, which is only a functional vasospasm.3 

The autoimmune process-vascular lesion interdependency maintains the chronic inflammation and determines the self- 
propagation of the autoimmune disorder.4–7 Thus, the altered immune response induces the development of anti- 
endothelial antibodies which mediate microvascular injury. In turn, damaged endothelial cells maintain the autoimmune 
process by providing molecules known as damage-associated molecular patterns (DAMPs).4,7,8 DAMPs are molecules 
characteristic for endothelial damage and have a chemotactic role for immune cells. Early in this process, the adhesion 
molecules on the cell surface are altered and allow perivascular infiltration with LyTh and other immune cells such as 
monocytes and macrophages. Immune cells release cytokines with pro-inflammatory potential, especially IL-6, which is 
an indicator for disease severity.4,9–12 The abundance of immune cells determines increased serum levels of cytokines 
and chemokines which are involved in fibrogenesis.4,13–16 The role of Ly Th2 is essential in the pathogenesis of SSc. 
LyTh2 secretes IL-4 and IL-13 involved in LyB proliferation as a source of IgG-type antibodies and adhesion 
molecule.4,17–20 Under LyTh2 control, fibroblasts and macrophages release TGFβ, the key element that induces fibroblast 
activation involved in excessive fibrosis.11–13,21 Some authors noted low levels of IL-35 in patients with SSc, while for 
TGFβ, IL-10 and IL −17 increased plasma levels were recorded.22

Although the pathogenesis of SSc is partially known, it is still not clear how this disease begins.4,23–25 Peripheral 
microvasculopathy is the result of defective angiogenesis that induces cellular hypoxia by reducing blood flow. Vascular 
endothelial growth factor (VEGF) is responsible for altering angiogenesis.1,12,26,27

The plasma level of VEGF is not always increased in the conditions of tissue ischemia in SSc.1,28,29 Some authors found 
low level of VEGF in patients with active digital ulcers and increased levels of VEGF in those with healed ulcers.1,12,30

Raynaud’s phenomenon is often the first clinical manifestation of microangiopathy in SSc and it is almost always present 
in SSc.4,31 Studies have shown that the vasospasm characteristic of Raynaud’s phenomenon is present not only at the 
peripheral blood circulation level, but also at the level of the visceral microcirculation: lungs, kidneys, heart.1,32 Peripheral 
microangiopathy involves the prioritized damage to arterioles and capillaries. Over time, the endothelial injury is followed by 
ectasia and rupture until the loss of capillaries through hypoxia and the generation of reactive oxygen species.4,33,34

The smooth muscle fibers in the walls of the blood vessels proliferate, the intima of the vessels thickens, and the basal 
membrane doubles in thickness. It is assumed that the endothelial-mesenchymal transition has a crucial role in the 
pathogenesis of SSc.4,33

Telangiectasia represents one of the five clinical elements of the CREST syndrome. According to multiple studies, 
telangiectasia is present not only in CREST syndrome, but also in the two subsets of SSc, limited and diffuse.35,36 

Telangiectasias are dilatations of the blood capillaries present on the mucous or skin on the face, hands and even chest 
caused by inflammation of the vascular wall. These are the expression of autoimmune peripheral microvasculopathy in 
SSc and their presence in large numbers indicates a risk of pulmonary arterial hypertension.37

Telangiectasias are also present in other diseases. Thus, multiple telangiectasias in rosacea reflect vascular changes 
and can lead to changes in the distribution of the skin microbiome.32

Digital ulcerations and other peripheral microvascular and macrovascular lesions, such as acrocyanosis, telangiecta
sias and peripheral pulse deficit, but also visceral vascular lesions are the clinical expression of autoimmune micro
vasculopathy in SSc. Acrocyanosis is the blue coloration of one or more distal phalanges of the hands and is 
a characteristic element for SSc that expresses vascular occlusion or peripheral vasospasm.38,39

Considering the unclear aspects of autoimmune vasculopathy, we evaluated the presence of telangiectasias and their 
association with other immune-mediated peripheral vascular lesions in SSc in order to establish possible correlations.
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Materials and Methods
In our study, 37 patients diagnosed with SSc were enrolled according to the criteria issued in 2013 by the American 
College of Rheumatology (ACR) and European League Against Rheumatism (EULAR).40 The study was approved by 
the Ethics Council of the Hospital “St. Maria” from Bucharest (approval number 5213 of 04.04.2019). The patients were 
hospitalized in the rheumatology and internal medicine departments of the “Sf Maria” Bucharest Clinical Hospital 
between February 2019 and March 2020.

The criteria for inclusion in the study were based on the criteria for the positive diagnosis of SSc. Patients diagnosed with the 
two subsets of SSc, limited and diffuse, as well as patients with overlap syndromes between SSc and other autoimmune diseases 
were included in the study. Cases of SSc “sine scleroderma” were not excluded from the study, but no case was registered.

The data were obtained from the patients’ clinical files and during the clinical examination after obtaining their 
informed consent. The study procedures were in accordance with the Declaration of Helsinki. In this observational study, 
we evaluated the presence of peripheral vascular lesions in relation to SSc subsets and the association between 
telangiectasias, as a stigma of affected capillaries, and other types of vascular lesions.

The statistical data were processed through SPSS 24.0 (IBM Corp.) and Microsoft Excel was used. The qualitative 
data were represented by the distribution frequencies together with the contingent table, and the quantitative data were 
expressed by descriptive statistics. In order to compare samples, the Chi-square test was used. The p-values had 2 tails 
and a significant value was considered at p < 0.05.

In this observational study, we evaluated the presence of telangiectasias, and their association with other immune- 
mediated peripheral vascular lesions that may be present in SSc.

Results
In our study, we analyzed the association of telangiectasias (as a sign of damage to small blood vessels) with other peripheral 
vascular lesions and complications characteristic of SSc, such as Raynaud’s phenomenon, acrocyanosis, diminution or 
absence of peripheral pulse, digital ulcerations with unfavorable evolution towards gangrene and even amputation.

We also studied the frequency distribution of telangiectasias by disease subsets, limited and diffuse SSc. Since SSc is 
included in the group of rare diseases,41 a small number of only 37 patients aged between 28 and 76 years were enrolled 
in this observational study. The investigated group consists mainly of women (81.1%) from the urban environment 
(64.9%) and comes from the south-eastern region of Romania.

With regards to all of the investigated elements, higher proportions were observed in patients with telangiectasias 
compared to those without telangiectasias, the discrepancies being sometimes even very pronounced. However, the 
statistical significance of these discrepancies is limited, the main reason being the small number of cases that could be 
investigated. Thus, we found the following:

Among patients with telangiectasias, 68.0% are with diffuse SSc and 32.0% with limited SSc, compared to patients 
without telangiectasias, who belong equally to the subsets of diffuse and limited SSc. Thus, it can be stated that 
telangiectasias are predominantly present in patients with diffuse SSc, although the differences found between patients 
with telangiectasias and those without telangiectasias do not reach the threshold of statistical significance (Table 1).

Telangiectasias are not present in all patients with SSc. We looked for the association of telangiectasia with other 
lesions suggestive of digital vasculopathy to identify the magnitude of peripheral microvasculopathy.

Although telangiectasias are characteristic for CREST syndrome and limited SSc, our study identified them especially 
in diffuse SSc for which they have no specificity. The presence of telangiectasias in diffuse SSc was also reported by 
other authors35 and suggests that vascular ectasias could be an indicator for the more severe vascular alteration in diffuse 
SSc, known to have a dark prognosis compared to limited SSc.42

All patients, with one exception, have Raynaud’s phenomenon, and the patient without Raynaud’s phenomenon 
belonged to the limited SSc subset. Among patients with Raynaud’s phenomenon, over 69.4% have telangiectasias, and 
the patient without Raynaud’s phenomenon does not have telangiectasias (Table 1). On the other hand, Raynaud’s 
phenomenon was present in patients without telangiectasias in a very high percentage (91.7%), but we cannot discuss 
about a statistically significant difference between patients with or without telangiectasias regarding the occurrence of 
Raynaud’s phenomenon (Table 1).
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The Raynaud’s phenomenon impact score is 4.76 ± 2.650 in patients with telangiectasias, with a range of 1 to 9 and 
a median value of 5.00, while the similar impact score in patients without telangiectasias is slightly lower (4.00 ± 2.374), 
with a maximum value of 8 and also lower median (4.00); although patients with telangiectasias have a higher impact 
score than the others, this difference cannot be characterized as statistically significant (Table 1).

Regarding the situation of digital ulcerations, it can be certainly stated that they are more frequent and in more 
severe forms in patients with telangiectasias, as compared to others, although even in this case the statistical 
significance was not identified, except in isolated situations. Thus, 76.0% of patients with telangiectasias presented 
with ulcerations, as compared to only 58.3% of the others, but due to the limited case series, statistical significance 
could not be established.

Table 1 Telangiectasias and Other Peripheral Vascular Lesions - Correlations and 
Associations

Telangiectasias Total p-value

Yes (n = 25) No (n = 12) (n = 37)

n % n % n %

SSc subset Diffuse 17 68.0 6 50.0 23 62.2 0.470

Limited 8 32.0 6 50.0 14 37.8

Raynaud’s phenomenon Yes 25 100.0 11 91.7 36 97.3 0.324

No 0 0.0 1 8.3 1 2.7

Present ulcers Yes 19 76.0 7 58.3 26 70.3 0.443

No 6 24.0 5 41.7 11 29.7

Infected ulcers Yes 7 28.0 0 0.0 7 18.9 0.047*

No 18 72.0 12 100.0 30 81.1

Raynaud’s phenomenon impact score 4.76 ± 2.650 4.00 ±2.374 4.51 ±2.556 0.395

Impact score of ulcerations 3.16 ± 3.105 0.50 ±1.446 2.30 ± 2.943 0.006**

Gangrene Yes 6 24.0 0 0.0 6 16.2 0.149

No 19 76.0 12 100.0 31 83.8

Amputations Yes 1 4.0 0 0.0 1 2.7 1.000

No 24 96.0 12 100.0 36 97.3

Acrocyanosis Yes 12 48.0 5 41.7 17 45.9 0.717

No 13 52.0 7 58.3 20 54.1

Radial artery pulse Present 17 68.0 12 100.0 29 78.4 0.036*

Deficiency 8 32.0 0 0.0 8 21.6

Dorsalis pedis artery pulse Present 19 76.0 11 91.7 30 81.1 0.389

Deficiency 6 24.0 1 8.3 7 18.9

Posterior tibial artery pulse Present 20 80.0 11 91.7 31 83.8 0.641

Deficiency 5 20.0 1 8.3 6 16.2

Notes: *Statistically significant; **Highly statistically significant. 
Abbreviations: SSc, systemic sclerosis; DAPMs, damage-associated molecular patterns; IL, interleukin; TGFβ, 
transforming growth factor beta, VEGF, vascular endothelial growth factor; ACR, American College of 
Rheumatology; EULAR, European League Against Rheumatism.
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A particular situation is represented by infected ulcerations, identified in almost a third (28.0%) of patients with 
telangiectasias and none of the others; this time, the difference between the two categories of patients is important and 
statistically significant (Table 1).

The impact score of ulcerations in patients with telangiectasias is 3.16 ± 3.105, with a range of variation between 0 
and 9 and a median value equal to 3.00, this time being significantly higher compared to the impact score of ulcerations 
in patients without telangiectasias, with a mean value of 0.50 ± 1.446 and a maximum of 5. The statistical significance 
observed in this case therefore allows us to state that the impact of ulcerations is much more pronounced in patients with 
telangiectasias compared to the others (Table 1).

Regarding complications, they are again more common in patients with telangiectasias. Among patients with 
telangiectasias, 24.0% presented digital ulcers that progressed unfavorably towards gangrene, and in the group of 
patients without telangiectasias, no cases of gangrene were registered. Although the difference is obvious, statistical 
significance is not reached.

Of the 6 patients with gangrene, only one required amputation. Thus, we appreciate that telangiectasias were present 
in all patients with gangrene and implicitly, in the patient with amputation. In relation to the cases of telangiectasias, 
amputation was performed in only one of the 25 patients with telangiectasias, ie 4.0%, and again in none of those without 
telangiectasias (Table 1). This result indicates the presence of a risk of gangrene with amputation in patients with 
telangiectasias in the context of systemic sclerosis.

Telangiectasias have been identified in association with acrocyanosis, another peripheral vascular lesion. 
Acrocyanosis was present more frequently than gangrene, being observed in 48.0% of patients with telangiectasias 
and in 41.7% of those without telangiectasias (Table 1).

Peripheral pulse detection is diminished in patients with telangiectasias compared to the others. Thus, a radial pulse 
deficit was identified in 32.0% of the patients with telangiectasias, while no patient without telangiectasias had a radial 
pulse deficit, the difference being statistically significant. Be analyzing the pulse at the dorsalis pedis artery, it is observed 
that 24.0% of the patients with telangiectasias have a pulse deficit at the dorsalis pedis artery, compared to 8.3% of the 
others without telangiectasias (Table 1).

In the case of anterior tibial pulse, a similar balance is observed. Only 20.0% of patients with telangiectasias have 
anterior tibial pulse deficiency, compared to 8.3% of patients without telangiectasias.

Discussion
The present study analyzed the clinical elements of SSc that reflect the peripheral vascular alteration. Taking telangiec
tasias as a benchmark, we analyzed its associations with other lesions and vascular complications in order to optimize the 
quantification of vascular alteration. Although without reaching statistical significance, telangiectasias are more frequent 
in the subset of diffuse SSc, known as a form of SSc with multiple visceralizations and with a dismal prognosis.43 This 
result suggests that telangiectasies can probably be present only in association with Raynaud’s phenomenon. It seems that 
the peripheral vasospasm from Raynaud’s phenomenon occurs first and then the vascular dilations characteristic of 
telangiectasias appear. Since Raynaud’s phenomenon was present in almost all patients with SSc, we highlight that 
telangiectasias were not present in the patient without Raynaud's phenomenon, but to conclude that telangiectasias are 
present only in association with Raynaud’s phenomenon, an extended study on larger groups of patients is necessary. 
Also, the presence of telangiectasias suggests a greater degree of vascular alteration that predisposes patients to the 
development of active, persistent digital ulcers, with unfavorable evolution towards bacterial infections, gangrene and 
even amputation. This observation is supported by the presence of telangiectasias in all patients with gangrene and 
amputation. We appreciated that telangiectasias can represent an indicator for the unfavorable evolution of digital 
ulcerations by the presence of vasculopathy. Also, we believe that active, unhealed digital ulcerations with a risk of 
superinfection are maintained by the vascular alteration highlighted by telangiectasias presence. In a somewhat similar 
way, studies have shown that digital ulcerations with unfavorable evolution towards infection, osteomyelitis and gang
rene reflect a dark prognosis of the disease due to the presence of vascular alteration.44 Telangiectasia itself is the 
expression of peripheral vascular alteration evident at the skin level and is a clinical diagnostic criterion for SSc.40 We 
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can say that the presence of telangiectasias can be an indication for the persistence and unfavorable evolution of digital 
ulcers towards infections and even gangrene.

Most cases of acrocyanosis and peripheral pulse deficiency are associated with the presence of telangiectasias. 
Therefore, we appreciate that the peripheral vascular alteration in SSc is manifested complexly by vascular dilatations 
and persistent vasospasm characteristic of acrocyanosis. Moreover, we noted that the radial pulse deficit can only be 
present in patients with telangiectasias. Regarding the peripheral pulse, the detection of a pulse deficit is more 
important in patients with telangiectasias compared to those without telangiectasias, although the discrepancies are 
small.

All these results classify telangiectasias as a good indicator for peripheral vascular alteration with some degree of 
severity and opens the opportunity for future studies on peripheral vascular lesions in SSc. Although there are several 
therapeutic targets, it is essential to identify new and truly effective therapies that improve the autoimmune vascular 
alteration.

Conclusion
The pathogenesis of SSc is not completely known. Although there is no treatment to cure the disease, new molecules are 
under study to improve the therapeutic management of SSc. In this context, establishing new correlations between the 
different vascular elements of SSc is valuable for improving the management and prognosis of the disease since multiple 
telangiectasias represent a risk factor for pulmonary arterial hypertension.37 Numerous studies are needed to identify the 
etiology and entire pathogenic chain of vasculopathy, but also different associations of peripheral vascular lesions in 
order to anticipate the risk of complications. The evaluation of peripheral vascular lesions in patients with SSc is essential 
for the direction and optimization of therapeutic management.
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