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Abstract

:

Primary localized cutaneous nodular amyloidosis (PLCNA) is a rare condition attributed to plasma cell proliferation and the deposition of immunoglobulin light chains in the skin without association with systemic amyloidosis or hematological dyscrasias. It is not uncommon for patients diagnosed with PLCNA to also suffer from other auto-immune connective tissue diseases, with Sjögren’s syndrome (SjS) showing the strongest association. This article provides a literature review and descriptive analysis to better understand the unique relationship between these two entities. To date, 34 patients with PLCNA and SjS have been reported in a total of 26 articles. The co-existence of PLCNA and SjS has been reported, especially in female patients in their seventh decade of life with nodular lesions on the trunk and/or lower extremities. Acral and facial localization, which is a typical localization of PLCNA in the absence of SjS, seems to be much more unusual in patients with associated SjS.
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1. Introduction


Sjögren’s Syndrome (SjS) is a systemic chronic auto-immune disorder characterized by the inflammation and dysfunction of secretory glands, mainly the salivary and lacrimal glands, resulting in dryness of the mouth and eyes. SjS may be primary or may be associated with another auto-immune connective tissue disorder and usually begins to manifest in the fourth and fifth decades of life. Its prevalence is nearly 60 cases per 100,000 population, with a ratio of 9:1 (F:M) [1]. The dysfunction of the exocrine secretory glands in this disease is secondary to lymphocytic infiltration. Many patients with SjS present with signs of systemic dryness involving the nose, trachea, or vagina, suggesting the involvement of glands other than the exocrine epithelia. Like the mucous membranes, the skin is quite frequently affected in patients with SjS. Pruritus, secondary to xerosis, appears to be the most common cutaneous manifestation. Other dermatoses that have been described include erythema annulare, which is associated with anti-Ro+/SSa, livedo reticularis, cutaneous vasculitis, eyelid dermatitis, Raynaud’s phenomenon, or primary localized cutaneous amyloidosis (PLCNA). Systemic extraglandular manifestations are present in 10–15% of patients and arise from various pathogenetic mechanisms. Some, such as primary biliary cholangitis or interstitial nephritis, are attributed to auto-immune inflammation centered in the ductal epithelial structures, similar to what occurs in the salivary and lacrimal glands. Other extraglandular manifestations, such as glomerulonephritis and vasculitis, result from the deposition of immune complexes. In addition, some manifestations are associated with lymphoproliferation, such as lymphocytic interstitial pneumonitis and lymphoma [2,3].



PLCNA is a type of amyloidosis that is included in the primary forms along with macular and lichenoid amyloidosis. PLCNA is a rare disorder, and although it is not a common cutaneous manifestation in patients with SjS, nearly 25% of the reported cases of PLCNA have been associated with this entity [4,5]. PLCNA results from the production of immunoglobulin light chain protein by plasma cells in the skin. Thus, its co-existence with SjS may represent a benign part of the spectrum of lympho-proliferative disorders associated with SjS [2].



The purpose of this article is to review cutaneous amyloidosis with special emphasis on PLCNA. The cutaneous manifestations of SjS are also discussed. In addition, a descriptive analysis has been performed by collecting all cases of PLCNA in patients with SjS described in the literature, with the aim of learning more about the particular association between the two diseases.




2. Discussion


2.1. Primary Localized Cutaneous Nodular Amyloidosis: A Small Subset of the Large Group of Cutaneous Amyloidosis


The amyloid substance is a fibrillar proteinaceous material composed of two components: a common one derived from the serum amyloid component and a specific one that defines the type of amyloidosis [6]. Amyloidosis can affect both the skin and internal organs. Cutaneous manifestations are not exclusive to the localized cutaneous type but can also occur in systemic forms of amyloidosis, which may be primary due to plasma cell dyscrasia or secondary due to chronic inflammatory disorders. Primary localized cutaneous amyloidosis can be divided into three forms, the two most common being lichenoid amyloidosis (LA) and macular amyloidosis (MA). They are characterized by amyloid deposition in the upper dermis. In PLCNA, the third and least common form, the amyloid, affects the dermis, subcutaneous tissue, and blood vessels and is usually accompanied by plasma cell infiltrates [7].



MA and LA may represent a single clinical spectrum. These two conditions have an epidermal origin, as the genesis of amyloid deposits is the degeneration of basal keratinocytes. This process is often precipitated by the chronic rubbing of or friction to the skin. Cytokeratins, which are the target of auto-antibodies, are released during the apoptosis of keratinocytes, and cytokeratin 5 (also 1, 10, and 14) is the major component of amyloid. After subsequent phagocytosis by macrophages, the resulting enzyme product becomes amyloid K. Clinically, MA presents as hyperpigmented, thin plaques, often with “wavy” linear grayish-brown streaks. The scapular region and extensor areas of the extremities are the most frequently affected areas. In contrast, LA is manifested as discrete, millimeter-sized skin-to-hyperpigmented colored dome-shaped papules. These papules overlap to form plaques, with the calves being a typical site. A rare variant known as “biphasic cutaneous amyloidosis” has been described, in which lichenoid and macular lesions occur at the same time [8].



Unlike the other two forms of primary localized amyloidosis, the amyloid in PLCNA is derived from immunoglobulin light chains (amyloid AL) (either κ or λ) and, thus, from plasma cells. However, an isolated case of PLCNA has been described in which the amyloid substance was found to be of the K-type rather than the AL-type [9]. Although, in systemic amyloidosis, the amyloid substance is also derived from immunoglobulin light chains, whereas in PLCNA, the plasma cells are found only in the skin and not in the bone marrow since it is not associated with an underlying hematologic dyscrasia. However, PLCNA could be considered a localized plasma cell dyscrasia, in which the cutaneous clusters of plasma cells act as an extramedullary plasmacytoma that produces amyloid fibrils [10]. Though occasional cases of plasma cell monoclonality have been described, current trends consider PNCLA to be a reactive rather than a neoplastic disease [5,10,11].



PLCNA manifests as single or multiple waxy, firm, pink, yellowish, or purplish plaques or nodules (Figure 1). Atypical presentations mimicking lymphatic malformation, milia, or bullous disease have also been reported [12,13,14]. PLCNA lesions are most commonly found on the acral region, head and neck, and extremities. The plaques and nodules may have a purpuric appearance or telangiectasias visible on their surface. Although they may be asymptomatic, pain is usually present, sometimes accompanied by itching. These symptoms are thought to be due to the mass effect on adjacent tissues [15,16]. Planas-Ciudad et al. [17] reported a case of PLCNA with dystrophic calcifications on ultrasonography and subsequent histologic confirmation. Dystrophic calcifications are rarely seen in PLCNA but have been described in cases of localized amyloidosis of other organs. Patients with PLCNA are sometimes reluctant to seek treatment and do so when lesions become symptomatic or for cosmetic reasons. Spontaneous local ulceration is not uncommon, and clinical changes may sometimes occur in response to local trauma. In contrast to MA and LA, for which it is well established that repeated local trauma from scratching leads to the formation of amyloid K, there are few articles suggesting the possible role of local trauma in the deposition of the immunoglobulin light chains involved in the genesis of PLCNA [18,19].



In PLCNA dermoscopy, the most common finding appears to be a yellowish background (without structure) interrupted by whitish, scar-like lines with some hemorrhagic areas and vessels resembling fine telangiectasias. This pattern may correspond to the nodular aggregates of amyloid in the reticular dermis and subcutaneous tissue, also involving the adnexa and vessel walls with a surrounding lymphoplasmacytic infiltrate. PLCNA should be considered in the differential diagnosis of yellow-orange lesions in dermoscopy. This group comprises several histiocytic and granulomatous diseases, both inflammatory, like xanthogranuloma or sarcoidosis, and infectious, such as leishmaniasis or lupus vulgaris. In PLCNA, the unstructured yellow aggregates are different from the small yellow dots of these granulomatous diseases, which have a more pronounced inflammatory infiltrate [20].



Histopathology is considered the gold standard for diagnosing PLCNA. The nodular deposition of hyaline and eosinophilic material is usually seen in the full thickness of the dermis. Such material may also be found in small vessel walls, adnexa, and subcutaneous tissue. Variable plasma cell infiltration may occur within amyloid deposits adjacent to the vasculature. Eosinophilic material corresponding to an amyloid substance is stained with Congo red, showing a characteristic brick-red deposit. Under polarized light microscopy, an apple-green birefringence is seen. The subtype of amyloid deposits must then be determined, which reveals the κ and/or λ light chain [20]. For diagnosis, in addition to biopsies, soft-tissue imaging, preferably magnetic resonance imaging (MRI), should be requested in cases of extensive or deep involvement [21].



Systemic amyloidosis is characterized by amyloid deposition in the internal organs (mainly myocardium, liver, and kidney), which can lead to progressive loss of function and, in advanced cases, even death. Patients with systemic amyloidosis may have skin involvement, although cutaneous involvement is rare in systemic amyloidosis secondary to inflammatory disease (amyloid AA). When it does occur, it is usually mild and presents as petechiae, purpura, and/or alopecia. Primary systemic amyloidosis is caused by the proliferation of monoclonal plasma cells (amyloid AL). The underlying disorders include entities such as multiple myeloma, Waldenström’s disease, or malignant lymphomas, among others. In the primary systemic form, skin lesions are common and can vary widely. Plaques and nodules with a waxy appearance and a yellowish-orange color similar to those described in PLCNA are frequent [22]. In contrast to PLCNA, lesions are more common in mucocutaneous areas, such as the orbits and nostrils [21]. In primary systemic amyloidosis, it is frequent to find petechial, hemorrhagic, and purpuric lesions due to dermal involvement. The ulceration of papulonodular lesions is not uncommon, and when the scalp is affected, it leads to cicatricial alopecia [22]. When the dermis is extensively infiltrated by amyloid, scleroderma-like skin changes (especially on the fingers) may occur, known as ‘scleroderma amyloidosum Gottron’. Blistering and nail dystrophy have also been reported [23]. As discussed, the amyloid in both this systemic form and PLCNA is of the AL type. The histopathology of the skin lesions will show virtually identical changes in both entities [15,16].



The risk of progression of systemic amyloidosis in PLCNA was initially thought to be close to 50% based on early case reports. However, from a series of a few patients followed over time, it has now been estimated to be around 1–7%, although the rate of paraproteinemia can be as high as 40% [4,24]. Although the development of the systemic form a posteriori is uncommon, regular long-term follow-ups should be performed to rule out the progression of systemic amyloidosis. A thorough physical examination and a blood test with a complete blood count and metabolic panel are recommended at the time of diagnosis. The evaluation of the presence of a monoclonal plasma cell population outside of skin lesions is achieved by electrophoresis and immunofixation in the serum and urine, where the absence of monoclonal protein (M) indicates PLCNA. Bone marrow examination must show the absence of monoclonal plasma cells. Some authors also suggest performing initial imaging studies, such as positron emission tomography (PET) scanning, to evaluate systemic involvement. In order to rule out cardiac involvement, an electrocardiogram may be ordered [21].



In summary, amyloidosis represents a heterogeneous group of diseases with a wide variety of ethology, course, prognosis, and treatment. In particular, PLCNA can have a clinical and pathologic presentation identical to that of systemic amyloidosis. Therefore, its recognition and subsequent screenings for systemic amyloidosis are essential.




2.2. Primary Localized Cutaneous Nodular Amyloidosis and Sjögren’s Syndrome: A Humoral Response-Based Relationship


SjS is a chronic auto-immune lympho-proliferative disease characterized by the inflammation and dysfunction of the secretory glands, mainly the salivary and lacrimal glands, resulting in a dry mouth and eyes. The exocrine glands are infiltrated by T and B cells and are progressively destroyed by the cellular and humoral response. The epithelial cells of the glands are currently considered to play an important role in the pathogenesis of SjS, as they are the triggers of immune activation. Thus, epithelial cells participate in this activation by expressing ribonucleoprotein complexes (i.e., Ro/SSa and La/SSb), interacting with T cells, and producing cytokines. Although T lymphocytes play an important role in pathogenesis, B lymphocytes are the main cells involved and are also implicated in SjS-associated non-Hodgkin’s B cell lymphoma. Increased levels of cytokines are normally associated with B lymphocytes, such as IL-6 and IL-10. In addition, serum B cell activating factor (BAFF) levels are elevated and germinal center-like structures have been identified in the salivary glands of patients with SjS. Ongoing B cell hyperactivity and light chain-producing plasma cells can lead to amyloid deposits in the skin [2]. The etiopathogenesis of PLCNA in patients with SjS is summarized in Figure 2.



SjS should be considered in any patient with PLCNA, as it is estimated that approximately one in four patients with PLCNA also has this disease [5]. In contrast, the true prevalence of PLCNA in patients with SjS is unknown. It is thought to be very low, although it may also be an underdiagnosed entity. Besides the skin, nodular amyloidosis in SjS has been sporadically described in the lungs [25] and breasts [26]. The plasma cells in the skin produce the immunoglobulin light chain that leads to the formation of fibril and, ultimately, to the deposition of amyloid. As the clonality of plasma cells has been reported, PLCNA could, therefore, be part of the spectrum of lympho-proliferative disorders associated with SjS [27]. Interestingly, in the management of this entity, immunosuppressive agents that interfere with B cell function do not appear to be useful. Indeed, Yong et al. [28] reported an immunosuppressed renal transplant patient with IgA nephropathy who developed PLCNA despite immunosuppressive therapy with azathioprine, prednisolone, and cyclosporine. Therefore, they postulated that systemic immunosuppressants are unlikely to affect local plasma cell secretion. In addition, Tong et al. [29] reported a case wherein a patient, who also failed multiple immunosuppressive therapies, finally responded to cyclophosphamide.



Reviewing the literature to date (see Table 1), 26 articles were found for a total of 34 patients with PLCNA and SjS. The mean age of the patients in the reported cases was 64.47 years, with a median of 63 years (35–88). Interestingly, all but one of the cases studied were in female patients (97%). In cases where it is specified (71.33%), the median time to the diagnosis of PLCNA was 4 years (6 months–26 years), with a mean of 5.57 years. The most common location of PLCNA in patients with SjS (Figure 3) was in the lower extremities (18/34), followed by the trunk (12/34). PLCNA manifested as multifocal in distinct body areas in 20.6% of the reported cases. There is a clear preponderance of Japanese patients in those articles where ethnicity is reported. A limitation of our analysis is that the available literature is based on retrospective articles (case series and case reports).



The marked female predominance of PLCNA cases in SjS is noteworthy, as previous series have shown no gender difference [4] or even a male predominance [24]. This disparity could be explained by the strong association of SjS with the female sex, as these series included cases regardless of whether they were associated with other diseases or not. Both series are retrospective with long-term patient follow-ups. The study by Woollons et al. [4] includes 15 cases. However, it is not indicated whether any of them also had SjS. The series by Moon et al. [24] includes 16 patients, two of whom also had SjS, but it is not specified which of these patients had this disease. Yoshida et al. [46] performed a comparative analysis based on cases reported in the literature in Japanese patients. The authors compared published epidemiologic data in Japanese patients with PLCNA with or without associated SjS. In patients with PLCNA and SjS, the F:M ratio was 5.6, whereas in patients without SjS, the F:M ratio was 0.55. Therefore, based on the few series of PLCNA reported in the literature, it can be assumed that this entity is equally prevalent in both sexes or slightly more prevalent in the male sex. However, in the presence of SjS, the ratio is clearly reversed. The explanation surely comes from the fact that SjS is found nine times more often in the female sex. PLCNA is most commonly seen in patients with or without associated SjS in the seventh decade of life.



The location of PLCNA is highly variable, with cases described in such odd locations as the areola or tongue. In general, acral and facial involvement is significantly more common in patients without SjS than in those with SjS. In contrast, in patients with SjS, the nodules are expected to be located either on the trunk or especially on the lower extremities. Only less than 20% of reported cases occur in locations other than these two. Therefore, there is greater variability in the location of lesions in patients without SjS.



The review of the literature also showed that the histopathology of PLCNA in the described cases did not vary when associated with SjS. The most common finding in these patients, as discussed above, was a homogeneous dermal nodular collection of eosinophilic material, which was positive under Congo red staining. The extension of the disease into the subcutaneous cellular tissue and the presence of dermal plasma cell infiltration does not appear to be uncommon.



The B cell hyperactivity present in SjS may justify its association with PLCNA. This type of amyloidosis may be part of the spectrum of lympho-proliferative disorders associated with SjS. The clinical peculiarities of PLCNA and the poor response to systemic treatments directed against B cells suggest that a significant part of its etiopathogenesis remains unknown.




2.3. Primary Localized Cutaneous Nodular Amyloidosis: A Therapeutic Challenge


Given the relative infrequency of the diagnosis and the scarcity of prospective studies, the management of PLCNA presents a special challenge. There are no clear management recommendations and no treatment of choice. Actually, the evidence for this topic comes from case reports. The most frequently reported therapies for PLCNA are aimed at removing or improving the appearance of the lesion. Among them, surgical removal is one of the most commonly used treatments. To date, therapies have included surgical excision, dermabrasion, electrodesiccation, and curettage. With these types of therapies, the results obtained are variable, and there is a high rate of recurrence for the lesions. In addition, it has not been effectively treated with other physical interventions, such as cryotherapy [50].



There have been good responses to laser treatment in PLCNA. Four case reports of CO2 laser treatment have been published. The first patient was a 60-year-old man with a 20-year history of disseminated non-Hodgkin’s lymphoma. Good improvement was noted, and the patient was followed for 12 months [51]. A patient with a 6-year history of nasal PLCNA after one treatment session and a patient with a lesion over the left temple after two treatment sessions also reported good improvements. In these cases, tissue fragility during treatment and atrophy were the complications reported [52,53]. There are also two published reports showing excellent responses to combined surgery and CO2 laser [54,55]. Pulsed dye laser (PDL) has been shown to be beneficial in the treatment of PLCNA.



Systemic treatment may be considered in extensive cases or when local modalities fail to control the disease [21]. As discussed, PLCNA often does not respond well to immunosuppressive therapies, although intra-lesional methotrexate may be an option for patients who have localized lesions and are poor candidates for surgery or invasive procedures [56]. In the case of Tong et al., a patient with CREST and SjS had a good response to cyclophosphamide. The patient showed skin ulceration resolution without further blistering and existing nodules stabilization. The use of cyclophosphamide in PLCNA is supported by its efficacy in myeloma and systemic AL amyloidosis [57]. Similarly, Khan et al. presented a case in which a good response to the combination of bortezomib and dexamethasone in a 64-year-old woman was observed. The patient had recurrent PLCNA and had previously undergone several local therapies with no response. The validity of this therapy was based on the good results obtained with the combination of proteasome inhibitors and corticosteroids in the treatment of systemic immunoglobulin light chain amyloidosis (AL) [21]. When taking into account the associated accompanying symptoms, interleukin-31 antibodies, as a novel antipruritic medication, may offer a new approach to the future treatment of this condition [50]. Further studies are needed to clearly identify the role of systemic therapy in PLCNA.




2.4. Primary Localized Cutaneous Nodular Amyloidosis: Just One of the Many Cutaneous Manifestations of Sjögren’s Syndrome


Like the mucous membranes, the skin is commonly affected in patients with SjS. Xeroderma, or skin dryness, is the most common dermatologic manifestation, being present in 67% of patients with primary SjS. It presents as rough and scaly skin, usually causing pruritus and a burning sensation. Eyelid eczema is a non-specific manifestation and is estimated to affect approximately 40% of patients. Cutaneous vasculitis occurs in approximately 15% of patients with primary SjS [58]. It can be a unique episode or recurring and most commonly presents as palpable or nonpalpable purpura on the lower extremities. Alternatively, other types of vasculitis may develop, such as urticarial vasculitis, which most commonly affects the face, upper extremities, and trunk. Unlike common urticaria, the lesions of urticarial vasculitis in SjS often persist for more than 24 h, are more painful than itchy, and may be accompanied by petechiae. Livedo reticularis is not rare in patients with SjS and may occur in the absence of vasculitis. Cutaneous vasculitis associated with SjS can be difficult to distinguish from benign Waldenström’s hyperglobulinemic purpura. The latter manifests with recurrent purpuric lesions, which are predominantly on the lower extremities, hemogram alterations, polyclonal hypergammaglobulinemia, and antibodies (to the Ro/SSa antigen). It is estimated that approximately 20% of patients with Waldenstrom’s hypergammaglobulinemic purpura have or will develop SjS or keratoconjunctivitis sicca [59,60].



In a series of 320 patients with SjS, García-Carrasco et al. observed that Raynaud’s phenomenon (RP) occurred in approximately 13% of patients with primary SjS. RP may also be an early manifestation, as it is estimated to be the first auto-immune symptom in almost half of the patients. The clinical course of RP appears to be milder in patients with primary SjS than in those with other systemic auto-immune diseases, such as systemic sclerosis [61]. In a low percentage of patients with SjS, a skin rash characterized by erythema annulare occurs. It manifests as polymorphic plaques with erythematous borders and a lighter center, similar to those seen in subacute lupus annulare. These lesions usually appear in light-exposed areas, heal without residual scarring, and are associated with positivity for anti-Ro/SSa and/or La/SSB antigens. A total of 80% of cases occur years after meeting the criteria for SjS [62]. As for lympho-proliferative disorders, some cases of lymphomatoid papillomatosis and cutaneous lymphomas associated with SjS have been described [63].



Some of the typical cutaneous manifestations of SjS may precede xerostomia and xerophthalmia. Therefore, the recognition of characteristic cutaneous signs is critical for the early diagnosis of SjS. Furthermore, the severity of systemic involvement and long-term prognosis may be correlated with different cutaneous findings. Patients with SjS and cutaneous vasculitis, especially cryoglobulinemic vasculitis, have been shown to have a worse prognosis. These patients would have an increased risk of systemic vasculitis and lymphoma. Waldenstrom’s hypergammaglobulinemic purpura has been associated with the development of peripheral sensory neuropathy [64]. Patients with RP may have an increased risk of extraglandular manifestations [58]. Those who develop photosensitive annular erythema appear to have a more indolent course with milder clinical signs at the glandular and systemic levels. With regard to PLCNA, it is not known what relationship it may have on the evolutionary course of the disease.



The treatment of cutaneous involvement in SjS should be individualized and will depend on the type of cutaneous manifestation. The frequent application of emollients may help to combat xerosis. Proper photoprotective habits are important given the relationship with other connective tissue diseases that may be exacerbated by photo-exposure, such as subacute lupus erythematosus. Topical corticosteroids are usually sufficient to treat uncomplicated vasculitis involving only the skin. Treatments such as dapsone, colchicine, systemic corticosteroids, and immunosuppressants may be used in more severe cases [65,66].



Cutaneous involvement is, therefore, very common in patients with SjS. The skin manifestations that can occur in these patients are many and varied. The detection and recognition of those with prognostic implications is important in the multidisciplinary management of these patients.




2.5. Primary Localized Cutaneous Nodular Amyloidosis and Other Auto-Immune Connective Tissue Diseases


The majority of case reports documenting PLCNA in association with autoimmunity have been in the setting of SjS. PLCNA has also been described in association with other connective tissue diseases such as CREST syndrome (calcinosis, Raynaud’s syndrome, esophageal involvement, sclerodactyly, and telangiectasia) [67,68], systemic sclerosis [20,69], and systemic lupus erythematosus [70]. This suggests that the dysregulation of plasma cells in the skin may be related to the auto-immune imbalance that is inherent in connective tissue diseases. Limited systemic sclerosis (including CREST syndrome) appears to be the entity most commonly associated with PLCNA after SjS. As with the latter, PLCNA in limited systemic sclerosis is more common in postmenopausal females and in the lower extremities. Atzori et al. suggested that the progressive hardening of soft tissues, depletion of appendages, and macro- and microvascular involvement that occur in scleroderma, particularly in the distal extremities, may contribute to the isolation of a pool of monoclonal plasma cells in the dermis. The light chains released by these cells would accumulate and could not be cleared due to poor circulation. The microtraumas of these sites are additional possible causes of PLCNA, including micro-calcifications [20]. Shiman et al. also proposed that the dysregulation of growth factors and cytokines that occurs in limited systemic sclerosis, as well as in other auto-immune diseases, may, in part, account for the proliferation of extramedullary plasma cells [68].





3. Future Perspectives


The authors believe that it is important to continue the trend of recent years, in which an increasing number of cases of PLCNA have been described in patients with SjS. This may help to better define and understand this special relationship. In addition, it could help to know if the development of PLCNA is a prognostic factor in the evolution of SjS. Finally, prospective studies to evaluate therapeutic options in PLCNA would be useful, although this is complicated by the paucity of reported clinical cases.




4. Conclusions


PLCNA is a very rare disease that is closely related to SjS. Therefore, if a diagnosis of PLCNA is confirmed, the physician should rule out associated SjS as well as other connective tissue diseases and screen for systemic amyloidosis. After reviewing the literature, it was observed that the co-existence of PLCNA and SjS has been described mainly in female patients in their seventh decade of life with nodular lesions on the trunk and/or lower extremities. Acral and facial localization, which is a typical localization of PLCNA, seems to be much more unusual in patients with associated SjS.







Funding


This research was funded by Instituto de Investigación Biosanitaria de Granada (Ibs).




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Written informed consent was obtained from the patient for the publication of her case details.




Data Availability Statement


No new data were created or analyzed in this study. Data sharing is not applicable to this article.




Conflicts of Interest


The authors have no conflict of interest to declare.




References


	



Negrini, S.; Emmi, G.; Greco, M.; Borro, M.; Sardanelli, F.; Murdaca, G.; Indiveri, F.; Puppo, F. Sjögren’s syndrome: A systemic autoimmune disease. Clin. Exp. Med. 2022, 22, 9–25. [Google Scholar] [CrossRef] [PubMed]

	



Generali, E.; Costanzo, A.; Mainetti, C.; Selmi, C. Cutaneous and Mucosal Manifestations of Sjögren’s Syndrome. Clin. Rev. Allergy Immunol. 2017, 53, 357–370. [Google Scholar] [CrossRef] [PubMed]

	



Oxholm, P.; Asmussen, K. Primary Sjögren’s syndrome: The challenge for classification of disease manifestations. J. Intern. Med. 1996, 239, 467–474. [Google Scholar] [CrossRef]

	



Woollons, A.; Black, M.M. Nodular localized primary cutaneous amyloidosis: A long-term follow-up study. Br. J. Dermatol. 2001, 145, 105–109. [Google Scholar] [CrossRef] [PubMed]

	



Meijer, J.M.; Schonland, S.O.; Palladini, G.; Merlini, G.; Hegenbart, U.; Ciocca, O.; Perfetti, V.; Leijsma, M.K.; Bootsma, H.; Hazenberg, B.P. Sjögren’s syndrome and localized nodular cutaneous amyloidosis: Coincidence or a distinct clinical entity? Arthritis Rheum. 2008, 58, 1992–1999. [Google Scholar] [CrossRef]

	



Vargas-Nevado, A.; Muñoz-Castillo, R.; López-Jiménez, P.; Bosch-García, R.; Herrera-Ceballos, E. Amiloidosis cutánea nodular primaria en paciente con síndrome de Sjögren. Piel 2015, 31, 333–335. [Google Scholar] [CrossRef]

	



Davies, K.; Collins, A.; Charlton, F.G.; Ng, W.F. Nodular localized primary cutaneous amyloidosis and primary Sjögren’s syndrome. Scand. J. Rheumatol. 2020, 49, 159–160. [Google Scholar] [CrossRef] [PubMed]

	



Schreml, S.; Szeimies, R.M.; Vogt, T.; Landthaler, M.; Schroeder, J.; Babilas, P. Cutaneous amyloidoses and systemic amyloidoses with cutaneous involvement. Eur. J. Dermatol. 2010, 20, 152–160. [Google Scholar] [CrossRef] [PubMed]

	



Cornejo, K.M.; Lagana, F.J.; Deng, A. Nodular amyloidosis derived from keratinocytes: An unusual type of primary localized cutaneous nodular amyloidosis. Am. J. Dermatopathol. 2015, 37, e129–e133. [Google Scholar] [CrossRef]

	



Hagari, Y.; Mihara, M.; Hagari, S. Nodular localized cutaneous amyloidosis: Detection of monoclonality of infiltrating plasma cells by polymerase chain reaction. Br. J. Dermatol. 1996, 135, 630–633. [Google Scholar] [CrossRef]

	



Grünewald, K.; Sepp, N.; Weyrer, K.; Lhotta, K.; Feichtinger, H.; Konwalinka, G.; Breathnach, S.M.; Hintner, H. Gene rearrangement studies in the diagnosis of primary systemic and nodular primary localized cutaneous amyloidosis. J. Investig. Dermatol. 1991, 97, 693–696. [Google Scholar] [CrossRef] [PubMed]

	



Wu, X.; Zhao, Z. Primary localized cutaneous nodular amyloidosis presenting as lymphatic malformation: A case report. Open Life Sci. 2021, 16, 781–784. [Google Scholar] [CrossRef] [PubMed]

	



Wang, Y.; Zhou, H.; Wang, J.; Wang, P. Primary Localized Cutaneous Nodular Amyloidosis Presenting as Milia: An Unusual Clinical Manifestation. Clin. Cosmet. Investig. Dermatol. 2022, 15, 1639–1642. [Google Scholar] [CrossRef] [PubMed]

	



LaChance, A.; Phelps, A.; Finch, J.; Lu, J.; Elaba, Z.; Rezuke, W.; Murphy, M.J. Nodular localized primary cutaneous amyloidosis: A bullous variant. Clin. Exp. Dermatol. 2014, 39, 344–347. [Google Scholar] [CrossRef] [PubMed]

	



Matsumoto, M.E.; Collins, M.K.; Raptis, A.; Jedrych, J.; Patton, T. Multifocal primary cutaneous nodular amyloidosis. Dermatol. Online J. 2017, 23, 15. [Google Scholar] [CrossRef]

	



Schwendiman, M.N.; Beachkofsky, T.M.; Wisco, O.J.; Owens, N.M.; Hodson, D.S. Primary cutaneous nodular amyloidosis: Case report and review of the literature. Cutis 2009, 84, 87–92. [Google Scholar]

	



Planas-Ciudad, S.; Roé Crespo, E.; Mir-Bonafé, J.F.; Muñoz-Garza, F.Z.; Puig Sanz, L. Dystrophic Calcification in a Patient with Primary Localized Cutaneous Nodular Amyloidosis: An Uncommon Ultrasound Finding. Acta. Derm. Venereol. 2018, 98, 144–145. [Google Scholar] [CrossRef]

	



Lee, D.Y.; Kim, Y.J.; Lee, J.Y.; Kim, M.K.; Yoon, T.Y. Primary localized cutaneous nodular amyloidosis following local trauma. Ann. Dermatol. 2011, 23, 515–518. [Google Scholar] [CrossRef]

	



Caruana, D.; McCusker, S.; Harper, C.; Bilsland, D. Curious facial plaque diagnosed as nodular primary localised cutaneous amyloidosis. BMJ Case Rep. 2019, 12, e228163. [Google Scholar] [CrossRef]

	



Atzori, L.; Ferreli, C.; Matucci-Cerinic, C.; Pilloni, L.; Rongioletti, F. Primary Localized Cutaneous Nodular Amyloidosis and Limited Cutaneous Systemic Sclerosis: Additional Cases with Dermatoscopic and Histopathological Correlation of Amyloid Deposition. Dermatopathology 2021, 8, 229–235. [Google Scholar] [CrossRef]

	



Khan, N.A.J.; Nellhaus, E.; Griswold, D.; Jamil, M.O. First Case of Nodular Localized Primary Cutaneous Amyloidosis Treated with Bortezomib and Dexamethasone. J. Investig. Med. High Impact Case Rep. 2021, 9, 23247096211058488. [Google Scholar] [CrossRef]

	



Tzioufas, A.G.; Boumba, D.S.; Skopouli, F.N.; Moutsopoulos, H.M. Mixed monoclonal cryoglobulinemia and monoclonal rheumatoid factor cross-reactive idiotypes as predictive factors for the development of lymphoma in primary Sjögren’s syndrome. Arthritis Rheum. 1996, 39, 767–772. [Google Scholar] [CrossRef] [PubMed]

	



Fujita, Y.; Tsuji-Abe, Y.; Sato-Matsumura, K.C.; Akiyama, M.; Shimizu, H. Nail dystrophy and blisters as sole manifestations in myeloma associated amyloidosis. J. Am. Acad. Dermatol. 2006, 54, 712–714. [Google Scholar] [CrossRef] [PubMed]

	



Moon, A.O.; Calamia, K.T.; Walsh, J.S. Nodular amyloidosis: Review and long-term follow-up of 16 cases. Arch. Dermatol. 2003, 139, 1157–1159. [Google Scholar] [CrossRef] [PubMed]

	



Parambil, J.G.; Myers, J.L.; Lindell, R.M.; Matteson, E.L.; Ryu, J.H. Interstitial lung disease in primary Sjogren syndrome. Chest 2006, 130, 1489–1495. [Google Scholar] [CrossRef]

	



Kambouchner, M.; Godmer, P.; Guillevin, L.; Raphael, M.; Droz, D.; Martin, A. Low grade marginal zone B cell lymphoma of the breast associated with localised amyloidosis and corpora amylacea in a woman with long standing primary Sjogren’s syndrome. J. Clin. Pathol. 2003, 56, 74–77. [Google Scholar] [CrossRef]

	



Brown, A.J.; Spicknall, K.E.; Mutasim, D.F. Multiple lesions of primary cutaneous nodular amyloidosis in Sjögren syndrome. J. Am. Acad. Dermatol. 2012, 67, e267–e268. [Google Scholar] [CrossRef]

	



Yong, A.S.; Murphy, J.G.; Shah, N. Nodular localized cutaneous amyloidosis in an immunosuppressed patient. Int. J. Dermatol. 2015, 54, 708–709. [Google Scholar] [CrossRef]

	



Tong, P.L.; Walker, W.A.; Glancy, R.J.; Cooney, J.P.; Gebauer, K. Primary localized cutaneous nodular amyloidosis successfully treated with cyclophosphamide. Australas. J. Dermatol. 2013, 54, e12–e15. [Google Scholar] [CrossRef]

	



Kitajima, Y.; Seno, J.; Aoki, S.; Tada, S.; Yaoita, H. Nodular primary cutaneous amyloidosis. Isolation and characterization of amyloid fibrils. Arch. Dermatol. 1986, 122, 1425–1430. [Google Scholar] [CrossRef]

	



Masuda, C.; Hayashi, M.; Kameda, Y.; Mohri, S.; Nakajima, H.; Nagai, R. Protein AL origin in amyloidosis cutis nodularis atrophicans. J. Dermatol. 1986, 13, 280–284. [Google Scholar] [CrossRef]

	



Pablos, J.L.; Cogolludo, V.; Pinedo, F.; Carreira, P.E. Subcutaneous nodular amyloidosis in Sjögren’s syndrome. Scand. J. Rheumatol. 1993, 22, 250–251. [Google Scholar] [CrossRef] [PubMed]

	



Inazumi, T.; Hakuno, M.; Yamada, H.; Tanaka, M.; Naka, W.; Tajima, S.; Harada, T.; Nishikawa, T. Characterization of the amyloid fibril from primary localized cutaneous nodular amyloidosis associated with Sjögren’s syndrome. Dermatology 1994, 189, 125–128. [Google Scholar] [CrossRef] [PubMed]

	



Praprotnik, S.; Tomsic, M.; Perkovic, T.; Vizjak, A. Is Sjögren’s syndrome involved in the formation of localised nodular amyloidosis? Clin. Exp. Rheumatol. 2001, 19, 735–737. [Google Scholar]

	



Aoki, A.; Ono, S.; Ueda, A.; Hagiwara, E.; Takashi, T.; Ideguchi, H.; Misumi, M.; Sasaki, T.; Ikezawa, Y.; Inayama, Y.; et al. Two cases of limited cutaneous nodular amyloidosis with primary Sjögren’s syndrome. Jpn. J. Clin. Immunol. 2002, 25, 205–211. [Google Scholar] [CrossRef]

	



Yoneyama, K.; Tochigi, N.; Oikawa, A.; Shinkai, H.; Utani, A. Primary localized cutaneous nodular amyloidosis in a patient with Sjögren’s syndrome: A review of the literature. J. Dermatol. 2005, 32, 120–123. [Google Scholar] [CrossRef] [PubMed]

	



Davis, C.J.; Butchart, E.G.; Gibbs, A.R. Subcutaneous masses and adenopathy in a 77-year-old man with Sjögren’s syndrome and amyloidosis. Am. J. Med. 1989, 86, 585–590. [Google Scholar]

	



Haraguchi, H.; Ohashi, K.; Yamada, M.; Hasegawa, M.; Maeda, S.; Komatsuzaki, A. Primary localized nodular tongue amyloidosis associated with Sjögren’s syndrome. ORL J. Otorhinolaryngol. Relat. Spec. 1997, 59, 60–63. [Google Scholar] [CrossRef]

	



Chavarría, E.; González-Carrascosa, M.; Hernanz, J.M.; Lecona, M. Amiloidosis cutánea nodular primaria asociada a síndrome de Sjögren: Presentación de un caso [Nodular primary cutaneous amyloidosis associated with Sjögrens syndrome: Presentation of a case]. Actas. Dermosifiliogr. 2005, 96, 446–449. [Google Scholar] [CrossRef]

	



Srivastava, M. Primary cutaneous nodular amyloidosis in a patient with Sjögren’s syndrome. J. Drugs Dermatol. 2006, 5, 279–280. [Google Scholar]

	



Konishi, A.; Fukuoka, M.; Nishimura, Y. Primary localized cutaneous amyloidosis with unusual clinical features in a patient with Sjögren’s syndrome. J. Dermatol. 2007, 34, 394–396. [Google Scholar] [CrossRef]

	



Wey, S.J.; Chen, Y.M.; Lai, P.J.; Chen, D.Y. Primary sjögren syndrome manifested as localized cutaneous nodular amyloidosis. J. Clin. Rheumatol. 2011, 17, 368–370. [Google Scholar] [CrossRef] [PubMed]

	



Elfatoiki, F.Z.; Funck Brentano, E.; Blanc, F.; Clerici, T.; Saiag, P. Amylose cutanée nodulaire et syndrome de Gougerot-Sjögren [Nodular cutaneous amyloidosis associated with Sjögren’s syn-drome]. Ann. Dermatol. Venereol. 2013, 140, 378–381. [Google Scholar] [CrossRef] [PubMed]

	



Mazori, D.R.; Femia, A.N. Primary cutaneous nodular amyloidosis in association with Sjögren’s syndrome. Jt. Bone Spine 2016, 83, 350. [Google Scholar] [CrossRef] [PubMed]

	



Sun, J.; Wang, Y. sQUIZ your knowledge: Multiple waxy yellow nodules on the leg. Eur. J. Dermatol. 2019, 29, 111–112. [Google Scholar]

	



Yoshida, Y.; Oyama, N.; Hasegawa, M. Localized cutaneous nodular amyloidosis in a patient with primary Sjögren syndrome: A revisit of autoimmunity-modifying clinicopathology through an updated literature review. J. Cutan. Immunol. Allergy 2020, 3, 88–90. [Google Scholar] [CrossRef]

	



Ogawa, A.; Takahashi, Y.; Nasu, R.; Aozasa, N. Localized Cutaneous Nodular Amyloidosis and Sjögren’s Syndrome. Intern. Med. 2021, 60, 2513–2514. [Google Scholar] [CrossRef]

	



Wang, C.S.; Chen, H.H. Localized cutaneous nodular amyloidosis associated with Sjögren’s syndrome. CosmoDerma 2022, 2, 60. [Google Scholar] [CrossRef]

	



Mori, S.; Makino, T.; Shimizu, T. Localized cutaneous nodular amyloidosis associated with Sjögren’s syndrome and thymoma. Eur. J. Dermatol. 2022, 32, 408–410. [Google Scholar]

	



Weidner, T.; Illing, T.; Elsner, P. Primary Localized Cutaneous Amyloidosis: A Systematic Treatment Review. Am. J. Clin. Dermatol. 2017, 18, 629–642. [Google Scholar] [CrossRef]

	



Lesiak, A.; Rakowski, A.; Brzezinska, A.; Rogowski-Tylman, M.; Kolano, P.; Sysa-Jedrzejowska, A.; Narbutt, J. Effective treatment of nodular amyloidosis with carbon dioxide laser. J. Cutan. Med. Surg. 2012, 16, 372–374. [Google Scholar] [CrossRef]

	



Hamzavi, I.; Lui, H. Excess tissue friability during CO2 laser vaporization of nodular amyloidosis. Dermatol. Surg. 1999, 25, 726–728. [Google Scholar] [CrossRef] [PubMed]

	



Truhan, A.P.; Garden, J.M.; Roenigk, H.H., Jr. Nodular primary localized cutaneous amyloidosis: Immunohistochemical evaluation and treatment with the carbon dioxide laser. J. Am. Acad. Dermatol. 1986, 14, 1058–1062. [Google Scholar] [CrossRef] [PubMed]

	



Kakani, R.S.; Goldstein, A.E.; Meisher, I.; Hoffman, C. Nodular amyloidosis: Case report and literature review. J. Cutan. Med. Surg. 2001, 5, 101–104. [Google Scholar] [CrossRef]

	



Ritchie, S.A.; Beachkofsky, T.; Schreml, S.; Gaspari, A.; Hivnor, C.M. Primary localized cutaneous nodular amyloidosis of the feet: A case report and review of the literature. Cutis 2014, 93, 89–94. [Google Scholar]

	



Raymond, J.; Choi, J. Nodular cutaneous amyloidosis effectively treated with intralesional methotrexate. JAAD Case Rep. 2016, 2, 373–376. [Google Scholar] [CrossRef]

	



Alster, T.S.; Manaloto, R.M. Nodular amyloidosis treated with a pulsed dye laser. Dermatol. Surg. 1999, 25, 133–135. [Google Scholar] [CrossRef]

	



Villon, C.; Orgeolet, L.; Roguedas, A.M.; Misery, L.; Gottenberg, J.E.; Cornec, D.; Jousse-Joulin, S.; Seror, R.; Berthelot, J.M.; Dieude, P.; et al. Epidemiology of cutaneous involvement in Sjögren syndrome: Data from three French pSS populations (TEARS, ASSESS, diapSS). Jt. Bone Spine 2021, 88, 105162. [Google Scholar] [CrossRef] [PubMed]

	



Malaviya, A.N.; Kaushik, P.; Budhiraja, S.; al-Mutairi, M.; Nampoory, M.R.; Hussein, A.; Akanji, A.O. Hypergammaglobulinemic purpura of Waldenström: Report of 3 cases with a short review. Clin. Exp. Rheumatol. 2000, 18, 518–522. [Google Scholar]

	



Ferreiro, J.E.; Pasarin, G.; Quesada, R.; Gould, E. Benign hypergammaglobulinemic purpura of Waldenström associated with Sjögren’s syndrome. Case report and review of immunologic aspects. Am. J. Med. 1986, 81, 734–740. [Google Scholar] [CrossRef]

	



García-Carrasco, M.; Sisó, A.; Ramos-Casals, M.; Rosas, J.; de la Red, G.; Gil, V.; Lasterra, S.; Cervera, R.; Font, J.; Ingelmo, M. Raynaud’s phenomenon in primary Sjögren’s syndrome. Prevalence and clinical characteristics in a series of 320 patients. J. Rheumatol. 2002, 29, 726–730. [Google Scholar] [PubMed]

	



Brito-Zerón, P.; Retamozo, S.; Akasbi, M.; Gandía, M.; Perez-De-Lis, M.; Soto-Cardenas, M.J.; Diaz-Lagares, C.; Kostov, B.; Bove, A.; Bosch, X.; et al. Annular erythema in primary Sjogren’s syndrome: Description of 43 non-Asian cases. Lupus 2014, 23, 166–175. [Google Scholar] [CrossRef] [PubMed]

	



Yamamoto, T.; Ohi, M.; Nishioka, K. Lymphomatoid papulosis associated with Sjögren’s syndrome. J. Dermatol. 2002, 29, 174–177. [Google Scholar] [CrossRef] [PubMed]

	



Gemignani, F.; Marbini, A.; Pavesi, G.; Di Vittorio, S.; Manganelli, P.; Cenacchi, G.; Mancia, D. Peripheral neopathy associated with primary Sjogren’s syndrome. J. Neurol. Neurosurg. Psychiatry 1994, 57, 983–986. [Google Scholar] [CrossRef]

	



Jhorar, P.; Torre, K.; Lu, J. Cutaneous features and diagnosis of primary Sjögren syndrome: An update and review. J. Am. Acad. Dermatol. 2018, 79, 736–745. [Google Scholar] [CrossRef]

	



Kittridge, A.; Routhouska, S.B.; Korman, N.J. Dermatologic manifestations of Sjögren syndrome. J. Cutan. Med. Surg. 2011, 15, 8–14. [Google Scholar] [CrossRef]

	



Summers, E.M.; Kendrick, C.G. Primary localized cutaneous nodular amyloidosis and CREST syndrome: A case report and review of the literature. Cutis 2008, 82, 55–59. [Google Scholar] [PubMed]

	



Shiman, M.; Ricotti, C.; Miteva, M.; Kerdel, F.; Romanelli, P. Primary localized cutaneous nodular amyloidosis associated with CREST (calcinosis, Raynaud’s phenomenon, esophageal motility disorders, sclerodactyly, and telangiectasia) syndrome. Int. J. Dermatol. 2010, 49, 229–230. [Google Scholar] [CrossRef]

	



Goettsche, L.S.; Moye, M.S.; Tschetter, A.J.; Stone, M.S.; Wanat, K.A. Three cases of localized cutaneous nodular amyloidosis in patients with limited systemic sclerosis and a brief literature review. Int. J. Womens Dermatol. 2017, 3, 91–95. [Google Scholar] [CrossRef]

	



Bellinato, F.; Rosina, P.; Sina, S.; Girolomoni, G. Primary nodular localized cutaneous amyloidosis of the scalp associated with systemic lupus erythematosus. Arch. Rheumatol. 2021, 37, 145–147. [Google Scholar] [CrossRef]








[image: Ijms 24 07378 g001 550] 





Figure 1. Patient with primary localized cutaneous nodular amyloidosis (PLCNA). Partially ulcerated yellowish nodule on the anterior aspect of the left leg. 
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Figure 2. Schematic representation of the etiopathogenesis of Sjögren’s Syndrome (SjS) and the development of primary localized cutaneous nodular amyloidosis (PLCNA). ① The epithelial cells of the salivary gland itself and acquired immunity both play a key role in the etiopathogenesis of a patient with SjS. Epithelial cells act as initiators of the immune response by expressing ribonucleoproteins on their surface, producing cytokines, and interacting with T lymphocytes. Tissue infiltration and progressive destruction by T and B cells occur, with the latter being the fundamental cells in the etiopathogenesis and producing cytokines, such as interleukin-6 (IL-6) and interleukin-10 (IL-10). There is also an increase in serum B cell activating factor (BAFF) levels. ②, ③ B cell hyperactivity leads to the deposition of light chain-producing plasma cells in the skin. ④ The deposition of light chains leads to the formation of AL amyloid protein. The cutaneous “amyloidoma” gives rise to the characteristic plaques and nodules with a tendency to become chronic and ulcerated. 
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Figure 3. Pie chart. Reported locations of primary localized cutaneous nodular amyloidosis (PLCNA) in the 34 patients described to date with Sjögren Syndrome (SjS). 
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Table 1. Cases described in the literature for patients with Sjögren’s syndrome and PLCNA.
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	Case
	Age
	Sex
	Ethnic Group
	Site of PLCNA
	PLCNA

Duration
	SjS

Duration before

PLCNA
	Histopathological Findings
	Congo Red
	Ref.





	1
	63
	F
	Japanese
	Trunk and lower extremities
	10 years
	3 years
	Hyaline eosinophilic masses almost the entire dermis
	+
	[30]



	2
	53
	F
	Not reported
	Genitocrural region
	4 years
	Not reported
	Eosinophilic amorphous material
	+
	[31]



	3
	35
	F
	Not reported
	Neck
	4 years
	18 years
	A mass of amorphous eosinophilic material with numerous plasma cells surrounded
	+
	[32]



	4
	57
	F
	Japanese
	Trunk
	Several months
	1 year
	Amorphous and eosinophilic masses throughout the entire dermis.
	+
	[33]



	5
	68
	F
	Not reported
	Right shin
	3 years
	5 years
	Abundant hyaline eosinophilic masses almost the entire dermis.
	+
	[34]



	6
	70
	F
	Japanese
	On the

bilateral calves of legs
	3 years
	1 year
	Amyloid protein deposition in almost the entire dermis.
	+
	[35]



	7
	51
	F
	Japanese
	On the hip
	1 year
	1 year
	Amyloid protein deposition in almost the entire dermis.
	+
	[35]



	8
	53
	F
	Japanese
	On the left waist, left thigh, and right lower leg
	Not reported
	18 years
	Massive amorphous eosinophilic deposits in the reticular dermis
	+
	[36]



	9
	77
	M
	Not reported
	Right axilla and left chest
	1 year
	17 years
	Not reported
	Not reported
	[37]



	10
	62
	F
	Not reported
	Tongue
	Not reported
	5 years
	Amorphous and eosinophilic masses
	+
	[38]



	11
	69
	F
	Not reported
	Trunk
	10 years
	7 years
	Hyaline eosinophilic masses almost the entire dermis
	+
	[39]



	12
	71
	F
	Hispanic
	Scalp
	6 months
	Not reported
	Homogeneous eosinophilic material throughout the reticular dermis
	Not reported
	[40]



	13
	69
	F
	Japanese
	Genitalia
	2 years
	6 years
	Eosinophilic material through the

entire dermis into the subcutaneous fatty tissue. The deposited material was also found

within the walls of blood vessels
	+
	[41]



	14
	71
	F
	Not reported
	Left leg
	14 years
	4 years
	Not reported
	+
	[5]



	15
	50
	F
	Not reported
	Arm, back, legs
	5 years
	3 years
	Not reported
	+
	[5]



	16
	69
	F
	Not reported
	Trunk
	26 years
	8 years
	Not reported
	+
	[5]



	17
	61
	F
	Not reported
	Back
	19 years
	14 years
	Not reported
	+
	[5]



	18
	88
	F
	Not reported
	Legs
	9 years
	43 years
	Not reported
	+
	[5]



	19
	83
	F
	Not reported
	Legs
	4 years
	52 years
	Not reported
	+
	[5]



	20
	63
	F
	Not reported
	Arm, legs, trunk
	4 years
	33 years
	Not reported
	+
	[5]



	21
	63
	F
	Not reported
	Trunk
	2 years
	2 years
	Not reported
	+
	[5]



	22
	52
	F
	Not reported
	Legs
	Not reported
	20 years
	Dermal nodular homogeneous collection of an eosinophilic material
	+
	[16]



	23
	78
	F
	Not reported
	Legs
	4 years
	4 years
	Homogeneous eosinophilic

material more prominent surrounding blood

vessels and appendages and

perivascular plasma cell infiltration
	+
	[42]



	24
	56
	F
	Not reported
	Feet and calves bilaterally
	18 months
	Not reported
	Abundant deposits of eosinophilic homogenous material within blood vessels as well as surrounding adipocytes
	+
	[29]



	25
	41
	F
	Not reported
	Abdomen, back, and buttocks
	3 months
	11 years
	Homogenous, amorphous, and basophilic material diffusely throughout the dermis
	+
	[27]



	26
	78
	F
	Not reported
	Anterior aspect of the left leg
	7 years
	17 years
	Eosinophilic dermal-hypodermal deposits
	+
	[43]



	27
	60
	F
	Not reported
	Breast and bilateral upper extremities
	Not reported
	Not reported
	Amorphous, eosinophilic deposits within the dermis
	+
	[44]



	28
	59
	F
	Not reported
	Genitocrural region
	Several years
	20 years
	A mass of amorphous eosinophilic material with numerous plasma cells surrounded
	+
	[6]



	29
	78
	F
	Chinese
	Legs
	3 years
	10 years
	Amorphous and eosinophilic masses throughout the dermis
	+
	[45]



	30
	88
	F
	Japanese
	Back and chest
	6 months
	Not reported
	Monomorphous materials throughout the dermis, surrounded by lymphocytes and plasmacytes
	+
	[46]



	31
	55
	F
	Caucasian
	Left shin
	1 year
	8 years
	Extensive stromal deposition of eosinophilic material
	+
	[7]



	32
	73
	F
	Japanese
	Legs
	Several years
	Not reported
	Eosinophilic amorphous material and the infiltration of plasma cells
	+
	[47]



	33
	61
	F
	Not reported
	Nape, upper back and left cheek
	Not reported
	Not reported
	Amorphous eosinophilic deposition in the dermis
	+
	[48]



	34
	67
	F
	Japanese
	Legs
	6 years
	Not reported
	Diffuse deposition of an eosinophilic material through the entire dermis and subcutaneous tissue and a plasma cell infiltrate
	Not reported
	[49]
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