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1  |  INTRODUC TION

Systemic sclerosis (SSc) is a collagen disease characterized by im-
mune system abnormalities, vasculopathy, and fibrosis. Patients 
with SSc experience intense chronic pain.1,2 In severe cases of SSc 
with infectious ulcers or severe tissue damage, amputation might be 
necessary to control these.1

Chronic limb-threatening ischemia (CLTI) is a disease character-
ized by extremity ulcers, necrosis, and pain due to limb ischemia.3 
Bohelay et al. reported that 21 of 45 (47%) patients with SSc with leg 
ulcers presented with ischemic lesions, and approximately one-third 
of them had macrovascular lesions. Among the seven patients with 
macrovascular lesion, four (57%) underwent amputation.4 However, 
it is currently unclear whether patients with CLTI and SSc should 
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Abstract
Systemic sclerosis (SSc) is a collagen disease with immune abnormalities, vasculopathy, 
and fibrosis. Ca blockers and prostaglandins are used to treat peripheral circulatory dis-
turbances. Chronic limb-threatening ischemia (CLTI) is a disease characterized by extrem-
ity ulcers, necrosis, and pain due to limb ischemia. Since only a few patients present with 
coexistence of CLTI and SSc, the treatment outcomes of revascularization in these cases 
are unknown. In this study, we evaluated the clinical characteristics and treatment out-
comes of seven patients with CLTI and SSc, and 35 patients with uncomplicated CLTI 
who were hospitalized from 2012 to 2022. A higher proportion of patients with uncom-
plicated CLTI had diabetes and male. There were no significant differences in the age 
at which ischemic ulceration occurred, other comorbidities, or in treatments, including 
antimicrobial agents, revascularization and amputation, improvement of pain, and the 
survival time from ulcer onset between the two subgroups. EVT or amputation was per-
formed in six or two of the seven patients with CLTI and SSc, respectively. Among those 
who underwent EVT, 33% (2/6) achieved epithelialization and 67% (4/6) experienced pain 
relief. These results suggest that the revascularization in cases with CLTI and SSc should 
consider factors such as infection and general condition, since revascularization improve 
the pain of these patients.
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be considered for revascularization, such as endovascular therapy 
(EVT) and bypass surgery. Here, we analyzed the clinical character-
istics, outcomes, and prognosis of patients with CLTI and SSc.

2  |  METHODS

This study was approved by the Ethics Committee of Okayama 
University Hospital (No. 2206–043) and was performed in accord-
ance with the 1975 Declaration of Helsinki. Consent for the publica-
tion of patient information was obtained by the authors from April 
2012 to August 2022, 42 patients with CLTI were admitted to our 
hospital, including seven with CLTI and SSc and 35 with uncompli-
cated CLTI. We analyzed the characteristics, including onset ages, 
sex, and complications, and the differences in treatment outcomes 
and follow-up time between the patients with CLTI, with and with-
out SSc, using SPSS for Windows version 20.0. For univariate analy-
ses, a one-sided Fisher's exact test was used to compare categorical 
variables, and the Mann–Whitney U test was used to compare quan-
titative variables. The Kaplan–Meier method and log-rank test were 
used for survival analysis. In all the analyses, P < 0.05 was considered 
statistically significant.

3  |  RESULTS

The median onset ages and sex of the CLTI and SSc and uncom-
plicated CLTI groups were 70 years (one male and six females) and 
74 years (22 males and 13 females), respectively. There were no sig-
nificant differences in onset age between the two groups, although 
a higher proportion of patients with uncomplicated CLTI had diabe-
tes and male-to female ratio compared to cases with CLTI and SSc 

(P = 0.012 and P = 0.018). Uncomplicated CLTI exhibited a trend to-
ward a higher prevalence of chronic renal failure (CRF) (P = 0.053). 
There were no significant differences in the prevalence of smoking 
history, hypertension, dyslipidemia, and heart failure. Six of seven 
patients with CLTI and SSc, and 32 of 35 with uncomplicated CLTI 
underwent revascularization. Two of seven with CLTI and SSc, and 
13 of 35 with uncomplicated CLTI underwent amputation. There 
were no significant differences in infection requiring antimicrobial 

TA B L E  1  Background characteristics and treatment outcomes 
between cases with CLTI and SSc and those with uncomplicated 
CLTI.

Cases (n = 42)

CLTI + SSc
Uncomplicated 
CLTI

P valuen = 7 n = 35

Sex (M:F) 1:6 22:13 <0.05

Age (years) 61–79 (70) 56–91 (75) 0.117

Follow-up time (months) 1–70 (27.4) 1–129 (29.8)

Medical history

Hypertension 5 28 0.614

Dyslipidemia 4 19 0.89

Chronic renal failure 1 19 0.053

Diabetes 1 19 <0.05

Heart failure 5 23 0.355

Smoking history 4 21 0.888

Medical treatment

Antibiotics 6 22 0.242

Intravascular treatment 6 32 0.638

Amputation 2 13 0.522

Abbreviations: CLTI, chronic limb-threatening ischemia; F, female; 
M, male. SSc, systemic sclerosis.

F I G U R E  1  The follow-up time from 
the onset of ulceration in cases with 
CLTI and systemic sclerosis (SSc) and in 
those with uncomplicated chronic limb-
threatening ischemia (CLTI). There were 
no significant differences in survival times 
between cases with CLTI and SSc versus 
uncomplicated CLTI cases.
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therapy, or in the indications for revascularization or amputation 
(Table 1). Following revascularization, pain improved in four of six 
(66.7%) patients with CLTI and SSc, and in 21 of 32 patients (66.0%) 
with uncomplicated CLTI. There was no difference in pain improve-
ment treated by revascularization between the two groups (P = 0.96).

Of the 42 cases enrolled in our study, a follow-up study was 
possible in a total of 38 patients; the median times to follow-up 
were 23 months (1 to 70 months) in patients with CLTI and SSc, and 
22 months (1 to 129 months) in patients with uncomplicated CLTI, 
indicating no statistically significant difference (Figure 1).

The median survival time from the onset of ulceration was 
70.0 months in CLTI and SSc, and 45.0 months in uncomplicated 
CLTI, indicating no significant difference in prognosis between them 
(P = 0.273). During the follow-up period, three of seven patients 
(42.9%) with CLTI and SSc died, and 20 of 31 (65.0%) with uncompli-
cated CLTI died (P = 0.52). The causes of death of patients with CLTI 
and SSc were sepsis (case 6) and congestive heart failure (case 3).

We also analyzed the characteristics of the patients with CLTI 
and SSc (Table 2). Among the seven patients, two exhibited diffuse 
cutaneous SSc while five had limited cutaneous SSc. These patients 
mostly presented with toe ulcers. EVT was administered to six of 
the seven patients, with resultant ulcer healing in two cases (cases 5 
and 7). Amputation was performed in two patients after revascular-
ization due to severe pain in case 1 and persistent osteomyelitis in 
case 2. Case 3 died due to sepsis without EVT.

4  |  DISCUSSION

The management of CLTI ulcer requires consideration of various fac-
tors, such as wound site, size, presence of infection and ischemia, all 
of which contribute to the risk of lower extremity amputation. The 
CLTI risk estimates include old age, CRF, coronary artery disease, 
congestive heart failure, diabetes, smoking, and cerebrovascular dis-
eases.3 A review article of untreated CLTI, which included 13 studies 
and 1527 patients, showed a mortality rate of CLTI of 22% and major 
amputation rate of 22%.5

The patients with SSc showed a significant high risk of periph-
eral arterial disease.6 The association of the patients with SSc and a 
lower limb amputation were reported that pulmonary artery hyper-
tension, smoking, and corticosteroid use.7 In our study, cases with 
CLTI and SSc exhibited a significantly lower prevalence of diabetes 
and male-to female ratio compared to uncomplicated CLTI (P < 0.05). 
However, no other significant differences were observed in patient 
background characteristics, treatment options (Table 1), and median 
survival time between them (Figure 1). These could be related to (1) 
small sample size, (2) diabetes and CRF being important risk factors 
for uncomplicated CLTI, and (3) five of the seven patients with CLTI 
and SSc presented with limited cutaneous scleroderma, which does 
not present with severe systemic symptoms.

In our study, major or minor amputations were performed after 
revascularization in two of the seven CLTI and SSc cases, and there 
was no significant difference in the proportion of patients who 

underwent amputation between the two groups (P = 0.522; Table 1). 
Both are still alive and have experienced no pain or recurrence of 
ulcers (Table 2). There has been a report of five cases with SSc in-
curable skin ulcers that were successfully cured by amputation.2 
These reports and our data suggest that amputation should be con-
sidered only after achieving adequate infection control, analgesic 
management, and optimizing blood flow to alleviate pain, whereas 
Hasegawa says major amputation should be avoided as much as 
possible in the treatment of SSc-related limb issues, since the am-
putation sites are prone to suture failure and recurrence of ulcers 
postoperatively.8 However, further research is needed to evaluate 
the efficacy of amputation in patients with SSc because of the small 
sample size in this study.

The opinion on endovascular treatment for scleroderma is di-
vided due to reported complications such as severe vasospasm and 
thrombosis.9,10 While there are risks associated with vascular treat-
ment in SSc, studies indicate favorable outcomes, with amputation-
free survival rates reaching 89% at 1 year post-EVT for connective 
tissue diseases and CLTI.11 Deguchi et al. reported that six of eight 
patients with SSc treated with bypass surgery achieved pain relief 
and initial wound healing.12 However, the long-term outcomes in 18 
SSc patients after open infra-inguinal bypass surgery were signifi-
cantly worse than those in 410 non-SSc patients due to graft failure, 
and the limb salvage rate was 72%.13 These results could be related 
to the development of structural vascular changes in SSc, such as 
destructive and proliferative obliterative vasculopathy.14 Among 
CLTI and SSc in our study, EVT was performed in six of the seven 
patients, while amputation was performed in two patients. Among 
those who underwent EVT, 33% (2/6 cases, cases 5 and 7) achieved 
epithelialization and 67% (4/6 cases, cases 1, 5, 6 and 7) experienced 
pain relief (Table 2).However, we need more investigation due to the 
low sample numbers, and performance of EVT should be a collab-
orative decision with specialists in the other involved department, 
taking into account factors such as infection, pain, blood flow, and 
the patient's general physical condition.

Our results suggest that revascularization might be a viable 
treatment option for CLTI and SSc patients experiencing severe pain 
refractory to conservative measures.
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