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Abstract
Background: Takayasu arteritis is a rare, chronic inflammatory arteriopathy affecting mainly the aorta and its
branches. Many skin manifestations have been reported in association with this disease. Pyoderma gangrenosum is
a skin complication that is a neutrophilic dermatosis characterized by destructive, necrotizing and noninfective skin
infiltration. However, there are no related records on these conditions in Chinese patients.
Case presentation: We reported two Chinese female patients presenting with pyoderma gangrenosum associated
with Takayasu arteritis. Pyoderma gangrenosum preceded Takayasu arteritis in both patients. Their skin lesions were
diagnosed as pyoderma gangrenosum through skin biopsy and relieved after treating with steroids and
immunosuppressants. During the follow-up, both patients developed symptoms caused by vascular stenosis and
occlusion, such as dizziness and weakness of upper limb. The results of aortic angiography revealed multiple large
arteries narrowed and blocked. According to the criteria of the American College of Rheumatology, the vasculitis in
both patients were classified as Takayasu arteritis. Since there was scant evidence of active inflammation and the
skin lesions were stable, neither of them was given strong immnosuppressive therapy. The PubMed database was
also searched and 16 related well-documented cases of Takayasu with pyoderma gangrenosum were reviewed and
summarized.
Conclusions: Pyoderma gangrenosum could occur at any stage of the Takayasu arteritis disease process. No
correlation was found between the location of the skin lesions and the clinical severity and scope of Takayasu
arteritis. It is important to remember the rare possibility of Takayasu arteritis in patients with skin lesions indicative
of pyoderma gangrenosum of unknown aetiology. Obtaining the relevant history and regular monitoring of the
arteries are necessary.
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Background
Takayasu arteritis (TA) is an uncommon, chronic granulomatous large vessel vasculitis that predominantly affects the aorta, its main branches and the pulmonary
arteries [1]. This disease is more prevalent in Asian
countries, though it is reported worldwide. TA occurs
most frequently in patients who are in their second and
third decades and predominantly in females [2]. The disease typically presents with malaise, fever, weight loss
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and symptoms due to arterial occlusion. This initial
“prepulseless” stage may overlap or be followed by a second “pulseless” stage characterized by inflammation of
the media and adventitial layers of large vessel walls,
resulting in vascular stenosis and occlusion [3].
Cutaneous manifestations of TA are uncommon, only
being observed in up to 2.8–28% of patients [4]. They
include pyoderma gangrenosum (PG), erythema nodosum and erythema induratum. Pathology features of PG
are necrotizing, destructive and non-infectious ulceration characterized by neutrophil infiltration of the skin
[5]. Most cases of PG associated with TA have been observed in Japan, with no cases reported in Chinese
patients.
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We report two cases of young female patients who
presented with PG that widely affected the extremities
and face and were subsequently diagnosed with TA due
to severe large artery involvement after a long follow-up
period. A review of the literature identified similar cases
of TA with PG.

Case presentation
Case 1

This patient was a 28-year-old Chinese woman who was
diagnosed with TA 4 years after skin manifestation.
When she was 24 years old in 1996, she presented with
fever, as well as multiple pustules and subcutaneous abscesses within an erythaematous plaque in the medial
part of the bilateral thighs and buttocks. She did not respond to treatment with several antibiotics. Her
complete blood count showed mild leucocytosis of
13.0 × 109/L (3.5–9.5 × 109/L), with 82% neutrophils,
haemoglobin of 9.5 g/dL (11.5–15.5 g/dL), and a platelet
count of 310 × 109/L (100–350 × 109/L). C-reactive protein (CRP) was 20.2 mg/L (0-8 mg/L), and the erythrocyte sedimentation rate (ESR) was 105 mm/1st hour (<
20 mm1st hour). Renal and liver functions, urinalysis,
and coagulation profile were in normal range. A skin biopsy of the upper extremity revealed neutrophil infiltration of the upper layer of the epidermis and dermis,
forming abscesses, which led to the diagnosis of PG.
Multiple bacterial cultures from pustules and abscesses
showed no evidence of bacterial infection. Subsequently,
the patient was treated with oral prednisolone (40 mg/d),
cyclosporine (100 mg/d) and triptolide (60 mg/d). With
remission of the disease, the prednisolone dose was
gradually tapered and halted after half a year. In June
1998, she presented with rash with ulcerated pustules on
the surface in the left lower extremity. The rash was
gradually relieved after receiving asaisone (8 mg/d).
Glucocorticoid was stopped in February 2000.
In April 2000, 3 months before admission, she developed
dizziness and had a fainting episode. She was pulseless in
both upper limbs. Physical examination upon admission to
our hospital showed multiple scar-like lesions on the skin
of her extremities, with surface shrinkage. Neither of her radial and brachial arteries were palpable. Blood pressure of
both upper extremities was 0 mmHg. Lower limb pulses
were normal, and blood pressure was 160/70 mmHg on the
right side and 168/80 mmHg on the left. The results of aortic angiography revealed that the right innominate artery
(subclavian artery, common carotid artery) was completely
obliterated. In addition, collateral circulation had formed.
The left common carotid artery was entirely occluded. The
initial segment of the left vertebral artery had stenosis, and
the left vertebral artery was enlarged. No obvious abnormalities were found in the right upper extremities. The
pathological results of a skin biopsy revealed mild oedema,
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infiltration of inflammatory cells and hyperplasia of fibrous
tissue in the lower layer of the epidermis. However, the
medium blood vessels in the subcutaneous tissue were normal. The ESR was 14 mm/h, and the CRP level was 0.36
mg/L, which were both in the normal range. The results of
the following tests were normal: liver function, blood urea
nitrogen, creatinine and electrolytes. According to the criteria of the American College of Rheumatology (ACR), the
vasculitis in this woman was classified as TA [6]. Because
there was no sign of active TA and the skin lesion was
stable, she was prescribed aspirin (75 mg/d) and ticlopidine
(250 mg/d). The patient’s condition has remained stable
during follow-up.
Case 2

In 2010, a 17-year-old Chinese female developed mottling rashes in her right thigh that expanded to both
sides. The initial inflammatory lesion subsequently expanded peripherally and degenerated centrally, leading
to ulcer and pustule formation. Prednisone and cyclosporin A relieved the skin lesion, and the medicine was
then tapered. Three years later, she developed multiple
pustules in her left upper extremity. Investigations revealed white cell count of 20.53 × 109/L (3.5–9.5 × 109/
L), with 88.5% neutrophils and ESR of 120 mm/1st hour
(< 20 mm/1st hour). A skin biopsy of the upper extremity was performed at the local hospital. The results
showed a large number of neutrophils, plasma cells, lymphocytes and multinucleated giant cells infiltrating the
dermis and subcutaneous tissue. No bacteria were found
in the subcutaneous tissue. PG was diagnosed, and she
was prescribed methylprednisolone with a gradually decreasing dose. She experienced 3 PG relapses during the
next 4 years, and the skin lesion gradually affected her
left buccal region and right extremity. After treatment
with methylprednisolone, there were only a small number of rashes on her upper left arm remained and no
more massive pustules were present on her extremities.
In June 2017, 6 months before admission to our hospital, the patient presented with left arm weakness
followed by dizziness. The clinical manifestations gradually increased, and thus she visited our institution. At admission, there were massive pigmentation and scars on
her extremities and face (Fig. 1) but no ulcers remained.
She was also in good general condition. Physical examination revealed no pulse in her left cervical, left radial and
right dorsalis pedis arteries. Blood pressure was 93/76
mmHg in the left upper arm and 106/46 mmHg in the
right arm; blood pressure in the left and right lower limbs
were 158/51 mmHg and 126/55 mmHg, respectively. A
spray-like noise was heard from the left subclavian artery
and bilateral femoral artery. Laboratory investigations
showed that her ESR had increased to 43 mm/1st hour (<
20 mm/1st hour), and the CRP level increased to 20.55
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Fig. 1 Diffuse old scars of pyoderma gangrenosum on the
lower extremities

mg/L (0-8 mg/L). White and red blood cell counts, renal
and liver function tests, serum complements, rheumatoid
factor, antiphospholipid antibodies, antinuclear antibody,
and antineutrophilic cytoplasmic antibodies were within
normal range or negative.
Colour Doppler ultrasonography showed that the left
carotid artery was narrowed and blocked, the artery wall
was thickened, structure was unclear in the left subclavian
artery, and the bilateral femoral arteries, superficial femoral arteries and the left popliteal artery were thickened.
Subsequent computed tomography angiography showed
that the ascending aorta, the aortic arch and its branches,
the descending aorta, and the abdominal aorta (mainly at
the L3 vertebral body level) and its branches were thickened and irregular. The celiac stem and mesenteric artery
were occluded, with multiple collateral circulation formation. The main hepatic artery and splenic artery exbihited
severe stenosis in the lumen. According to the ACR criteria, this woman was diagnosed with TA [6]. In view of
scant evidence of active inflammation, and the development of the disease to the stenotic stage, the patient was
given methylprednisolone (4 mg/d), mycophenolate (100
mg/d) and aspirin (100 mg/d). The patient’s condition remains stable during regular follow-up.

Discussion and conclusions
PG in association with TA is rare. To date, 1435 hospitalized patients have been diagnosed with TA at Peking Union
Medical College Hospital, and only two were diagnosed
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with PG. We searched for previous English-language literature and found 16 related well-documented cases of TA
with PG [2–4, 7–18] (Table 1). With our 2 cases, a total of
18 cases were reviewed.
PG is a type of neutrophilic dermatosis with noninfectious ulcers characterized by neutrophil infiltration of
the skin. Alghough PG may be an isolated finding, it is
most often associated with ulcerative colitis, Crohn’s disease, rheumatoid arthritis, and rarely, TA [19]. Several
cases have highlighted that PG is also a complication of
TA [2–4, 7–18]. Of these 18 cases, the peak age of onset
was between the first and third decades of life. The median age for diagnosis of pyoderma gangrenosum was
22.5 years, and that for Takayasu arteritis was 26.0 years.
There is a marked female preponderance with malefemale ratio of 1:3.5. PG occurred earlier than TA in 11
cases, with the median time interval of 4 years. In contrast, TA preceded PG in 3 cases, and the median time
interval was also 4 years. PG and TA were diagnosed
simultaneously in 3 cases, and there were no related data
for one patient. Our review demonstrated that PG can
occur at any stage of the disease process of TA. However, it is very difficult to establish a time relationship
between the course of PG and that of TA due to the lack
of specific immunological findings and the long duration
of the systemic manifestations prior to the onset of vascular symptoms. The first or “prepulseless” stage of TA,
characterized by nonspecific physical symptoms, arthralgia, and myalgia, was not noted at the time of PG diagnosis [20]. It may well be that the continued therapy for
PG delayed the symptoms of TA. The patient in case 2
we presented with a 7-year history of PG, with irregular
treatment before symptoms related to arterial occlusion
appeared. This may be one reason for the severe arterial
involvement. Although possible, this remarkable association and clinical development are unlikely to be coincidental, and these findings should lead physicians to
consider the possible diagnosis of TA and to look for
evidence of TA when diagnosing a PG patient of unknown aetiology, because early diagnosis, active treatment and regular monitoring are prudent to prevent
problematic changes in multiple arteries.
Typically, PG skin lesions are more frequently observed on the lower extremities [19]. Ujiiel et al. reported that PG lesions associated with TA tend to be
more widespread than are those without TA [14]. In our
study, the lesions showed more extensive body involvement, including the lower extremities (72.2%), upper extremities (66.7%), and trunk, and buttock and pubic
regions (50%) as well as the scalp, face and neck (50%),
which is consistent with the literature [14]. There appears to be no correlation between the sites of PG and
the involved large vessels shown on angiography. Therefore, the theory of arterial occlusion and skin lesions as
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a cause-and-effect phenomenon seems unlikely. Our
data showed that the presence of skin lesions in patients
with TA does not appear to be associated with a more
severe disease course, which was also shown by other researchers [4].
There have been different hypotheses regarding the
pathogenesis of TA, and upregulated proinflammatory
cytokines, such as interleukin (IL)-6, IL-8, IL-18, and IL23, and tumour necrosis factor-α (TNF-α), have been
observed in patients with TA [21]. Interestingly, evidence of significant overexpression of IL-6, IL-8, IL-17
and TNF-α has also been found in PG lesions [5, 22].
Based on recent evidence and case studies regarding patients with TA and PG, the co-existence of these two
diseases appears to be reasonable.
Our review reveled that systemic corticosteroids were
used in all PG cases associated with TA. Fifteen patients
were given immunosuppressive drugs to prevent disease
recurrence. Systemic corticosteroids are the mainstay of
treatment of patients with TA. Corticosteroids are also
the primary treatment of choice for PG [13]. According to
the previous literature, approximately two-thirds of cases
have been successfully treated with systemic corticosteroids; the other cases were resistant to this therapy. As an
alternative therapy, immunosuppressive drugs, such as
azathioprine, cyclophosphamide, cyclosporine, and tacrolimus, were also demonstrated to be effective [3].
In conclusion, in addition to evidence from the available literature, our case reports illustrate the need to
consider the rare possibility of underlying TA in all patients with PG, especially in young female patients. We
suggest that asymptomatic young patients with such skin
lesions should be examined carefully and assessed periodically, which would minimize the delay in diagnosis
and initiation of therapy of TA. Early diagnosis and
treatment are prudent to prevent problematic complications and improve prognosis.
Abbreviations
CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; PG: Pyoderma
gangrenosum; RP: Relapsing polychondritis; TA: Takayasu arteritis
Acknowledgements
Not Applicable.
Authors’ contributions
Both authors were involved in the care of the patients. XZ wrote the initial
draft of the manuscript. YJ critically appraised and revised the overall content
of the manuscript. Both authors read and approved the final manuscript.
Authors’ information
Both authors are from Peking Union Medical College Hospital, Chinese
Academy of Medical Sciences & Peking Union Medical College, Beijing,
China. XZ is from the Department of Health Care and YJ is from the
Department of General Internal Medicine.
Funding
This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

Page 7 of 8

Availability of data and materials
Data sharing is not applicable to this article because no datasets were
generated or analysed during the current study.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Written informed consent was obtained from the patients for publication of
the case reports and any accompanying images.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Health Care, Peking Union Medical College Hospital, Chinese
Academy of Medical Sciences & Peking Union Medical College, Beijing,
China. 2Department of General Internal Medicine, Peking Union Medical
College Hospital, Chinese Academy of Medical Sciences & Peking Union
Medical College, No. 1, Shuaifuyuan, Wangfujing St., Beijing 100730, China.
Received: 26 November 2018 Accepted: 10 October 2019

References
1. Mason JC. Takayasu arteritis-advances in diagnosis and management. Nat
Rev Rheumatol. 2010;6:406–15.
2. Barrera-Vargas A, Granados J, Garcia-Hidalgo L, Hinojosa-Azaola A. An
unusual presentation of Takayasu’s arteritis in two Mexican siblings. Mod
Rheumatol. 2015;25:802–5.
3. Loetscher J, Fistarol S, Walker UA. Pyoderma gangrenosum and erythema
nodosum revealing Takayasu’s arteritis. Case Rep Dermatol. 2016;8:354–7.
4. Frances C, Boisnic S, Bletry O, Dallot A, Thomas D, Kieffer E, Godeau P.
Cutaneous manifestations of Takayasu arteritis: a retrospective study of 80
cases. Dermatologica. 1990;181:266–72.
5. Braswell SF, Kostopoulos TC, Ortega-Loayza AG. Pathophysiology of
pyoderma gangrenosum (PG): an updated review. J Am Acad Dermatol.
2015;73:691–8.
6. Arend WP, Michel BA, Bloch DA, Hunder GG, Calabrese LH, Edworthy SM,
Fauci AS, Leavitt RY, Lie J, Lightfoot RW. The American College of
Rheumatology 1990 criteria for the classifyion of Takayasu arteritis. Arthritis
Rheum. 1990;33:1129–34.
7. Okamura K, Konno T, Onami K, Nikaido M, Okazaki N, Abe Y, Hayashi M,
Yaguchi Y, Sato H, Konta T, Suzuki T. A case of primarily facial
pyoderma gangrenosum associated with Takayasu arteritis. JAAD Case
Rep. 2017;3:124–6.
8. Vettiyil G, Punnen A, Kumar S. An unusual association of chronic recurrent
multifocal osteomyelitis, pyoderma gangrenosum and Takayasu arterits.
J Rheumatol. 2017;44:127–8.
9. Futaki K, Komine M, Hosoda S, Hirashima M, Yokokura H, Yamada T, Murata
S, Matsuyama Y, Nagashima T, Nara H, Minota S, Ohtsuki M. Pyoderma
gangrenosum associated with Takayasu’s arteritis without typical symptoms.
Eur J Dermatol. 2009;19:266–7.
10. Minagawa A, Uhara H, Saida T. Takayasu’s arteritis with pyoderma
gangrenosum and necrotizing vasculitis. Clin Exp Dermatol. 2010;35:329–30.
11. Ghosn S, Malek J, Shbaklo Z, Matta M, Uthman I. Takayasu disease
presenting as malignant pyoderma gangrenosum in a child with relapsing
polychondritis. J Am Acad Dermatol. 2008;59:S84–7.
12. Aoussar A, Ismaili N, Berbich L, Tazi Mezalek Z, Alt Ourhrouil M, Senouci K,
Mansouri F, Hassam B. Pyoderma gangrenosum revealing Takayasu’s
arteritis. Ann Dermatol Venereol. 2007;134:264–7.
13. Kanemistu S, Shimono T, Kusagawa H, Onoda K, Yada I. Successful surgical
treatment of Takayasu’s arteritis associated with pyoderma gangrenosum.
Ann Thorac Surg. 2005;80:1914–6.
14. Ujiie H, Sawamura D, Yokota K, Nishie W, Shichinohe R, Shimizu H.
Pyoderma gangrenosum associated with Takayasu’s arteritis. Clin Exp
Dermatol. 2004;29:357–9.
15. Fearfield LA, Ross JR, Farrell AM, Costelle C, Bunker CB, Staughton RC.
Pyoderma gangrenosum associated with Takayasu’s arteritis responding to
cyclosporine. Br J Dermatol. 1999;141:339–43.

Zhang and Jiao BMC Rheumatology

(2019) 3:45

16. Dagan O, Barak Y, Metzker A. Pyoderma gangrenosum and sterile multifocal
osteomyelitis preceding the appearance of Takayasu arteritis. Pediatr
Dermatol. 1995;12:39–42.
17. Fullerton SH, Abel EA, Getz K, el Ramahi K. Cyclosporine treatment of severe
recalcitrant pyoderma gangrenosum in a patient with Takayasu’s arteritis.
Arch Dermatol. 1991;127:1731–2.
18. Perniciaro CV, Winkelmann RK, Hunder GG. Cutaneous manifestations of
Takaysu’s arteritis: a clinicopathologic correlation. J Am Acad Dermatol.
1987;17:998–1005.
19. Crowson AN, Mihm MC Jr, Magro C. Pyoderma gangrenosum: a review.
J Cutan Pathol. 2003;30:97–107.
20. Hall S, Barr W, Lie JT, Stanson AW, Kazmier FJ, Hunder GG. Takayasu arteritis:
a study of 32 North American patients. Medicine. 1985;64:89–99.
21. Pan LL, Du J, Gao N, Liao H, Wan J, Ci WP, Yang C, Wang T. IL-9-producing
Th9 cells may participate in pathogenesis of Takayasu’s arteritis. Clin
Rheumatol. 2016;35:3031–6.
22. Kawakami T, Yamazaki M, Soma Y. Reduction of interleukin-6, interleukin-8,
and anti-phosphatidylserine-prothrombin complex antibody by granulocyte
and monocyte adsorption apheresis in a patient with pyoderma
gangrenosum and ulcerative colitis. Am J Gastroenterol. 2009;104:2363–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

