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Myelodysplastic syndrome (MDS) is a clonal 
hematopoietic stem cell disease characterized 
by cytopenia, dysplasia in one or more of the 
major myeloid cell lines, ineffective hematopoi-
esis, and increased risk of development of 
acute myeloid leukemia [1]. The majority of 
patients with MDS present with symptoms 
related to cytopenia [1]. However, cutaneous 
manifestations have also been reported in 
patients with MDS [2, 3]. Different skin lesions 
have been documented, and are divided into 
specific and non-specific [2, 3]. Specific lesions 
are uncommon and characterized by the pres-
ence of neoplastic cells in the skin, which are 
referred to as leukemia cutis and indicate blas-
tic transformation from MDS [4]. Non-specific 
lesions are common and include drug eruption 
and immunological impairment, such as infec-
tion or autoimmune diseases [2]. The most 
common skin lesions associated with MDS are 
Sweet’s syndrome and leukocytoclastic vasculi-
tis [2, 3, 5]. 

Elastophagocytosis, characterized by the pres-
ence of phagocytosis of dermal elastic material 
by histiocytes, is a non-specific finding, and is 
observed in various skin conditions, such as 
actinic granuloma, granuloma annulare, sar-
coidosis, lichen sclerosus, and granulomatous 
mycosis fungoides [6-10]. Although only a few 
cases of granulomatous dermatitis as the pre-
senting features of underlying hematological 
malignancies have been reported [11], the 
presence of elastophagocytosis associated 
with an underlying MDS has not been docu-

mented. Herein, we report the first documented 
case of skin erythema with leukocytoclastic 
vasculitis and elastophagocytosis as present-
ing features of an underlying MDS and review 
the literature. 

A 67-year-old Japanese female with past history 
of angina pectoris and osteoarthritis of the 
knee joint presented with erythema in the bilat-
eral forearms and elbows. She had experienced 
fatigue and loss of appetite for 3 months before 
her visit to our hospital. Physical examination 
revealed a relatively well-circumscribed annular 
erythema in the bilateral forearms and elbows. 
Biopsy was performed from the annular erythe-
ma of the elbow, and bone marrow aspiration 
was added according to the results of laborato-
ry test of the peripheral blood. 

Laboratory test revealed anemia, thrombocyto-
penia (red blood cells 2.83 x 1012/L (range 3.8-
4.8), hemoglobin 8.6 g/L (11.3-15.0), white 
blood cells 10.3 x 109/L (3.0-8.0), platelet 37 x 
109/L (150-400)) and elevated C-reactive pro-
tein (16.21 mg/dL (<0.3)). Moreover, blastic 
cells were detected in the peripheral blood 
(3.3%). Autoantibodies, such as anti-double-
strand DNA, SS-A, SS-B, Sm, and RNP, were 
negative. 

Histopathological study of the biopsy specimen 
revealed leukocytoclastic vasculitis (Figure 1A, 
1B). Infiltrating lymphocytes and neutrophils 
were observed around the small vessels of the 
superficial dermis (Figure 1A). There was nucle-
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ar dust around the small vessels, and fibrinoid 
necrosis of the small vessels was also noted 
(Figure 1B). In addition to the above-mentioned 

features of leukocytoclastic vasculitis, histio-
cyte infiltration was found around the small 
vessels and interstitially in the superficial der-
mis (Figure 1C, 1D). Elastica van Gieson stain-
ing clearly demonstrated phagocytosis of elas-
tic fibers by histiocytes (Figure 1D, inset). No 
infiltration of immature granulocytes or blastic 
cells was present in the skin. 

Immunohistochemical studies were performed 
using an autostainer (Ventana) by the same 
method as previously reported [12-16]. Most of 
the infiltrating lymphocytes were CD3-positive, 
and only a few CD20-positive cells had infiltrat-
ed (Figure 2). No CD34- and c-kit-positive 
immature myeloid cells were observed in the 
skin. 

The bone marrow aspiration specimen demon-
strated hypercellularity with an increase of 
immature myeloid cells and decrease of normal 

Figure 1. Histopathological features of the knee showing leukocytoclastic vasculitis and elastophagocytosis. A: Lym-
phocytes and neutrophils have infiltrated around the vessels of the superficial dermis. HE, x 100. B: Nuclear dust 
and fibrinoid necrosis of the vessels are observed. HE, x 400. C: Superficial perivascular lymphocytic infiltration and 
interstitial histiocytic infiltration. HE, x 100. D: Histiocytic infiltration into the superficial dermis. HE, x 400. Elastica 
van Gieson staining clearly showing elastophagocytosis (inset, x 400). 

Figure 2. Immunohistochemical findings of the knee. 
CD3-positive lymphocytes are predominant, and a 
few infiltrating CD20-positive T-cells are observed, x 
400. 



MDS with elastophagocytosis

837 Int J Clin Exp Pathol 2014;7(2):835-839

hematopoietic cells (Figure 3). Blasts were 
increased (22.2%), and dysplastic changes 
were observed in both the myeloid series and 
megakaryocytes. Immunohistochemically, the- 
se blastic cells were positive for myeloperoxi-
dase and c-kit (Figure 3, inset), but negative for 
CD34. 

Accordingly, an ultimate diagnosis of MDS 
(refractory anemia with excess blast with trans-
formation (RAEB-t)) according to the FAB 
Classification (AML with maturation by WHO 
Classification) was made.

It has been recognized that the prevalence of 
skin lesions associated with MDS is approxi-
mately 10-20% [2, 3]. Dalamaga et al. studied a 
cohort of 84 newly diagnosed MDS patients to 
assess cutaneous manifestation present at the 
time of diagnosis and during 1 to 3 years of 
follow-up [3]. Twenty-one patients (25%) devel-
oped skin lesions; the most common lesions 
were leukocytoclastic vasculitis (6 cases) and 
photosensitivity not associated with autoim-
mune disease (6 cases). The development of 
cutaneous manifestation generally preceded or 
was concomitant with MDS diagnosis in their 
series. Moreover, they concluded that the pres-
ence of skin manifestation was a significant 
predictor of the high-risk MDS group [3]. Farah 
et al. also studied a cohort of 157 cases of pri-
mary MDS [2]. Fifteen patients (9.55%) experi-
enced skin lesions; Sweet’s syndrome was the 
most common skin manifestation (7 cases), fol-
lowed by specific lesions (5 cases) and vasculi-
tis (2 cases) [2]. Therefore, the skin lesion of 
the present case must be differentiated from 

Sweet’s syndrome, which is one of the most 
common skin manifestations of MDS [2]. 
Sweet’s syndrome, also referred to as acute 
febrile neutrophilic dermatosis, is a skin condi-
tion characterized by the following features: 
tender erythematous plaque, nodules, or pap-
ules; prodromal symptoms such as fever, mal-
aise, or arthralgia; and diffuse infiltrate of neu-
trophils in the dermis [17]. Diagnostic criteria of 
this syndrome has been proposed, and the 
major criteria includes i) abrupt onset of tender 
or painful erythematous or violaceous plaques 
or nodules, and ii) predominantly neutrophilic 
infiltration in the dermis without leukocytoclas-
tic vasculitis [17]. In the present case, the skin 
biopsy from the erythema clearly demonstrat-
ed leukocytoclastic vasculitis, therefore, this 
case can be differentiated from Sweet’s syn-
drome. However, it has been well-recognized 
that Sweet’s syndrome is associated with 
malignancy (27 of 77 cases were associated 
with malignancy in the case series reported by 
Rochet et al.) [17]. The most common malig-
nancy in Sweet’s syndrome is of hematologic 
origin, and moreover, MDS is the most common 
cause in malignancy-associated Sweet’s syn-
drome. Therefore, it is important to evaluate 
the underlying malignancy in patients with 
Sweet’s syndrome. 

Leukocytoclastic vasculitis is a clinicopatholog-
ical entity, characterized clinically by palpable 
purpura, and pathologically by acute necrotiz-
ing inflammation of the small vessels in the der-
mis [18]. This process is associated with many 
diseases or conditions, including connective 
tissue diseases, bacterial and viral infections, 
drugs, and malignancies, in approximately 50% 
of cases with leukocytoclastic vasculitis, no 
such associations are found [18]. Leukocy- 
toclastic vasculitis can also occur in associa-
tion with malignant disorders, especially hema-
topoietic malignancies [19-21]. Fain et al. 
analyzed 60 cases of malignancy-associated 
vasculitis [19]. The most common form of vas-
culitis was leukocytoclastic vasculitis, (45%) 
and one-third of them were associated with 
MDS, lymphoid malignancies, and solid tumors 
[19]. The pathogenic association between 
malignancy and leukocytoclastic vasculitis has 
not been resolved, however, immune dysregu-
lation or dysfunction caused by malignancy has 
been assumed to play an important role. One 
hypothesis is that neoplastic cells may produce 
cytokines, leading to a massive inflammatory 

Figure 3. Histopathological and immunohistochemi-
cal features of the bone marrow. Hypercellular bone 
marrow with increase of blastic cells. HE, x 400. 
Most of the blastic cells are positive for c-kit. x 400. 
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state. Recent study demonstrated that inter-
feron regulatory factor-1, one of the cytokine 
transcription factors, has been associated with 
the development of autoimmune manifesta-
tions in MDS [22]. 

Elastophagocytosis is a non-specific tissue 
reaction pattern associated with inflammatory 
process of the skin, and is observed in various 
skin conditions [6-10]. Although some hypoth-
eses have been postulated, the mechanism for 
the occurrence of elastopahgocytosis is still 
unclear. Cell-mediated immune response to 
elastic fibers is thought to be associated with 
this condition [23]. It has been proposed that 
cytokines produced by lymphocytes may direct-
ly promote phagocytosis of elastic fibers [24]. 
Moreover, Loo et al. reported a case of Sweet’s 
syndrome with elastopahgocytosis [25]. They 
speculated that elastase, collagenase and 
other potent mediators of inflammation 
released by neutrophils were responsible for 
the elastolysis in their case [25]. In the present 
case, both leukocytoclastic vasculitis and elas-
topahgocytosis may have occurred in the set-
ting of immune dysregulation or dysfunction 
caused by an underlying MDS. 

In conclusion, we report the first documented 
case of skin erythema with leukocytoclastic 
vasculitis and elastophagocytosis as the pre-
senting features of an underlying MDS. It is well 
recognized that leukocytoclastic vasculitis and 
Sweet’s syndrome are skin manifestations of 
MDS. This case clearly demonstrated that elas-
tophagocytosis can be another skin manifesta-
tion of MDS, therefore, further investigations 
are required to establish a possible cause in 
cases with elastophagocytosis of unknown 
etiology. 

Address correspondence to: Dr. Mitsuaki Ishida, 
Department of Clinical Laboratory Medicine and 
Division of Diagnostic Pathology, Shiga University of 
Medical Science, Tsukinowa-cho, Seta, Otsu, Shiga, 
520-2192, Japan. Tel: +81-77-548-2603; Fax: +81-
77-548-2407; E-mail: mitsuaki@belle.shiga-med.
ac.jp

References

[1] Brunning RD, Orazi A, Germing U, Le Beau MM, 
Porwit A, Baumann I, Vardiman JW, Hellstrom-
Lindberg E. Myelodysplastic syndromes/neo-
plasms, overview. In: Swerdlow SH, Campo E, 
Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J, 

Vardiman JW, eds. World Health Organization 
Classification of Tumours of Haematopoietic 
and Lymphoid Tissues. Lyon: IARC Press, 
2008, pp: 88-93. 

[2] Farah C, Livideanu CB, Jegu J, Paul C, Viraben 
R, Lamant R, Delavigne K, Adoue D, Laurent G, 
Beyne Rauzy O. Prevalence and prognostic 
value of cutaneous manifestations in patients 
with myelodysplastic syndrome. J Eur Acad 
Dermatol Venereol 2010; 24: 1171-1175. 

[3] Dalamaga M, Karmaniolas K, Matekovits A, 
Migdalis I, Papadavid E. Cutaneous manifesta-
tions in relation to immunologic parameters in 
a cohort of primary myelodysplastic syndrome 
patients. J Eur Acad Dermatol Venereol 2008; 
22: 543-548.

[4] Watson KM, Mufti G, Salisburg JR, du Vivier 
AW, Creamer D. Spectrum of clinical presenta-
tion, treatment and prognosis in a series of 
eight patients with leukaemia cutis. Clin Exp 
Dermatol 2006; 31: 218-221. 

[5] Morand JJ, Lightburn E, Richard MA, Hesse-
Bonerandi S, Carsuzaa F, Grob JJ. Skin mani-
festations associated with myelodysplastic 
syndromes. Rev Med Interne 2001; 22: 845-
853. 

[6] O’Brien JP. Actinic granuloma. An annular con-
nective tissue disorder affecting sun-and heat-
damaged (elastic) skin. Arch Dermatol 1975; 
111: 460-466. 

[7] Bannister MJ, Rubel DM, Kossard S. Mid-der-
mal elastopahgocytosis presenting as a persis-
tent reticulate erythema. Australas J Dermatol 
2001; 42: 50-54. 

[8] Ball NJ, Kho GT, Martinka M. The histologic 
spectrum of cutaneous sarcoidosis: a study of 
twenty-eight cases. J Cutan Pathol 2004; 31: 
160-168. 

[9] Abbas O, Chatrath V, Goldberg LJ. Elastophago-
cytosis in extragenital lichen sclerosus. J Cutan 
Pathol 2010; 37: 1032-1037. 

[10] Ishida M, Hotta M, Takikita-Suzuki M, Kojima F, 
Okabe H. CD8-positive granulomatous mycosis 
fungoides: a case report with review of the lit-
erature. J Cutan Pathol 2010; 37: 1072-1076. 

[11] Balin SJ, Wetter DA, Kurtin PJ, Letendre L, Pit-
telkow MR. Myelodysplastic syndrome present-
ing as generalized granulomatous dermatitis. 
Arch Dermatol 2011; 147: 331-335. 

[12] Ishida M, Fukami T, Nitta N, Iwai M, Yoshida K, 
Kagotani A, Nozaki K, Okabe H. Xanthomatous 
meningioma: a case report with review of the 
literature. Int J Clin Exp Pathol 2013; 6: 2242-
2246. 

[13] Ishida M, Hodohara K, Yoshii M, Okuno H, Na-
kanishi R, Horinouchi A, Nakanishi R, Harada 
A, Iwai M, Yoshida K, Kagotani A, Yoshida T, 
Okabe H. Methotrexate-related Epstein-Barr 
virus-associated lymphoproliferative disorder 



MDS with elastophagocytosis

839 Int J Clin Exp Pathol 2014;7(2):835-839

occurring in the gingiva of a patient with rheu-
matoid arthritis. Int J Clin Exp Pathol 2013; 6: 
2237-2241. 

[14] Ishida M, Kodama N, Takemura Y, Iwai M, Yo-
shida K, Kagotani A, Matsusue Y, Okabe H. Pri-
mary bone carcinosarcoma of the fibula with 
chondrosarcoma and squamous cell carcino-
ma components. Int J Clin Exp Pathol 2013; 6: 
2216-2223. 

[15] Ishida M, Igarashi T, Teramoto K, Hanaoka J, 
Iwai M, Yoshida K, Kagotani A, Tezuka N, Ok-
abe H. Mucinous brobchioloalveolar carcino-
ma with K-ras mutation arising in type 1 con-
genital cystic adenomatous malformation: a 
case report with review of the literature. Int J 
Clin Exp Pathol 2013; 6: 2597-2602. 

[16] Ishida M, Yoshida K, Kagotani A, Iwai M, Yoshii 
M, Okuno K, Horinouchi A, Nakanishi R, Hara-
da A, Yoshida T, Okuno T, Hodohara K, Okabe 
H. Anaplastic lymphoma kinase-positive large 
B-cell lymphoma: A case report with emphasis 
on the cytological features of the pleural effu-
sion. Int J Clin Exp Pathol 2013; 6: 2631-2635. 

[17] Rochet NM, Chavan RN, Cappel MA, Wada DA, 
Gibson LE. Sweet syndrome: clinical presenta-
tion, associations, and response to treatment 
in 77 patients. J Am Acad Dermatol 2013; 69: 
557-564. 

[18] Koutkia P, Mylonakis E, Rounds S, Erickson A. 
Leukocytoclastic vasculitis: an update for clini-
cians. Scand J Rheumatol 2001; 30: 315-322. 

[19] Fain O, Hamidou M, Cacoub P, Godeau B, 
Wechsler B, Paries J, Stirnemann J, Morin A, 
Gatfosse M, Hanslik T, Belmatoug N, Bletry O, 
Cevallos R, Delevaux I, Fisher E, Hayem G, Ka-
plan G, Le Hello C, Mouthon L, Larroche C, Le-
maire V, Piette A, Piette J, Ponge T, Puechal X, 
Rossert J, Sarrot-Reynauld F, Sicard D, Ziza J, 
Kahn M, Guillevin L. Vasculitides associated 
with malignancies: analysis of sixty patients. 
Arthritis Rheum 2007; 57: 1473-1480. 

[20] Das M, Chhabra R, Hinton SW. Cutaneous leu-
kocytoclastic vasculitis and myelodysplastic 
syndrome with little or no evidence of associ-
ated autoimmune disorders-a case report and 
a brief review of the literature. Am J Med Sci 
2008; 336: 368-371. 

[21] Agha A, Bateman H, Sterrett A, Valeriano-
Marcet J. Myelodysplasia and malignancy-as-
sociated vasculitis. Curr Rheumatol Rep 2012; 
14: 526-531. 

[22] Giannouli S, Kanellopoulou T, Voulgarelis M. 
Myelodysplasia and autoimmunity. Curr Opin 
Rheumatol 2012; 24: 97-102. 

[23] MacGrae JD Jr. Actinic granuloma. A calinical, 
histopathologic, and immunocytochemical 
study. Arch Dermatol 1986; 122: 43-47. 

[24] Kuramoto Y, Watanabe M, Tagami H. Adult T 
cell leukemia accompanied by annular elasto-
lytic giant cell granuloma. Acta Derm Venereol 
1990; 70: 164-167. 

[25] Loo WJ, Rytina E, Banfield C. Elastophagocyto-
sis: a feature of resolving Sweet’s syndrome. J 
Eur Acad Dermatol Venereol 2004; 18: 471-
473. 


