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Abstract

In the literature, although the prevalence of lymphedema is low in inflammatory rheumatologic diseases, proper approaches in diagnosis and treatment lead to significant improvement in patients’ quality of life. It is observed more frequently in patients with rheumatoid arthritis with respect to case presentations, but it is also observed in psoriatic arthritis, ankylosing spondylitis, systemic sclerosis, and childhood inflammatory rheumatologic diseases besides rheumatoid arthritis. Other rheumatologic diseases and tumor related secondary causes should also be kept in mind in the diagnosis of lymphedema. Complex decongestive therapy-skin care, manual lymph drainage, compression, and exercise are primary approaches in treatment. Both basic drugs and tumor necrosis factor-α inhibitors have been tried in treatment besides complex decongestive physiotherapy program. However, the success of medical treatment alternatives is controversial in the literature. It may be useful to include the disease in post-diagnosis complex decongestive physiotherapy program and to use the drugs mentioned in literature. However, more data are needed to reach conclusive results. 
© 2013 Baishideng. All rights reserved.  
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Core tip: Coexistence of inflammatory rheumatologic diseases and lymphedema is an underrecognized subject. Drawing clinicians’ attention to this issue is important for improving patients’ quality of life. In patients with inflammatory rheumatologic disease and lymphedema, although complex decongestive therapy method is the primary approach, tumor necrosis factor-α inhibitors that are included in the literature, yet without a comprehensive explanation on their efficacy, may also be tried.
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INTRODUCTION
Lymphedema (LE) may be defined as an accumulation of protein-rich interstitial liquid as a result of congenital or acquired disruption of lymphatic circulation. It occurs as a consequence of increased lymphatic load and/or reduced lymphatic transport. LE is a chronic, progressive condition that impairs mobility and joint movement as the swollen areas increase in size and weight, often causing postural alterations and pain as the individual struggles to perform activities of daily living. It eventually leads to impairment of physical and psychosocial functions, and thus quality of life with the change in body image[1].
In the literature, although the coexistence of inflammatory rheumatologic diseases and lymphedema is rare, it draws attention due to the difficulties in its diagnosis and treatment. Inflammatory rheumatologic disease that accompanies lymphedema is reported as rheumatoid arthritis (RA)[2-11]. However, there are case presentations also on psoriatic arthritis (PsA)[4,12-15], ankylosing spondylitis (AS) [16], systemic sclerosis (SS) [17,18], and childhood inflammatory rheumatologic diseases [19-21] besides RA[22].
PATHOGENESIS
Lymphedema associated with RA was first described by Kalliomaki et al[12], and it appears to be a relatively rare complication of RA. Several reports indicate that lymphedema as a complication of RA is not restricted to seropositive arthritis but occurs also in other forms of inflammatory arthropathy[12,16,18,20]. Few cases of lymphoedema associated with PsA have been described[12-15]. As in patients with RA and lymphoedema, the aetiology of oedema associated with PsA remains puzzling. 

Associated arterial and venous disease can be found in approximately half of patients in SS[17,18]. Leg ulcers have been described in SS, often revealing a multifactorial aetiology. In scleroderma, skin biopsy shows ﬁbrosis of the lower two-thirds of the dermis and the subcutaneous ﬁbrous trabeculae. Its presence in sclerodermatous skin has also been described and possibly partially accounts for the early oedematous phase of the disease. One study using ﬂuorescence microlymphography (which allows visualization of the superficial cutaneous lymphatic capillary network) found that lymphoedema in SS could, at least in part, be a result of lymphatic microangiopathy [18]. In contrast, signiﬁcant chronic lymphoedema, leading to the development of elephantiasis nostras verrucosa, is extremely rare[18]. 

In those cases of PsA and lymphoedema in which lymphatic function was examined, quantitative lymphoscintigraphy disclosed abnormal lymphatic drainage of the affected limb. There are several reports that suggest lymphatic vessels to be altered in both inflammatory arthritis and psoriasis. No lymphatic vessel staining in the manner of normal lymphatics was found in rheumatoid arthritic synovium. Based on morphological examination of psoriasis skin lesions, several authors have described abnormalities of the lymphatics such as dilatation, lack of fenestration or dermal distal blind loops, while other authors were unable to confirm such findings. Patients with chronic plaque psoriasis revealed a greater network of lymphatics in perilesional compared with lesional skin as demonstrated by fluorescence microlymphography[12]. In order to determine whether inflammatory arthritis itself leads to impaired lymphatic function, Kiely et al[23] examined 10 patients with inflammatory arthritis (RA or PsA) and oedema and 18 patients with inflammatory arthritis without oedema by lymphoscintigraphy. Inflammatory arthritis alone was not associated with impaired lymphatic flow, suggesting the presence of additional unrelated factors for the development of lymphoedema in patients with inflammatory arthropathy. 

We are unaware of studies addressing the macromolecular composition of the interstitial fluid from swollen extremities of patients with lymphoedema and PsA. In RA conflicting data have been reported regarding the protein content of the oedema fluid. In at least some of these reports, protein levels of the interstitial fluid of patients with oedema and RA were compared with the protein contents of the interstitial fluid of patients with congestive heart failure and oedema. Future studies on directly testable microvascular parameters such as interstitial fluid pressure (Pi), interstitial colloid osmotic pressure (pi) and interstitial plasma protein content (Ci) in swollen limbs of patients with PsA as well as careful design of proper controls may shed more light into the pathophysiology of PsA and lymphoedema[12].

There are case presentations on lymphoedema development in patients with AS[16] and juvenile rheumatoid/idiopathic arthritis[19-21].

In addition, scleroderma-like skin changes of lymphedema development induced by taxanes (docetaxel) treatment have been observed[17]. Improvement was reported shortly after the discontinuation of medication. Histological examination of skin biopsy showed diffuse inﬁltration of histiocytes and macrophages in superﬁcial dermis associated with lymphangiectasia without vasculitis. Although its mechanism is unknown, autoimmune or paraneoplastic origin is considered[17]. It is difficult to comment on the relationship between docetaxel and early lymphoedema-associated scleroderma-like skin changes, yet it should be taken into consideration.
The aetiology is unknown in inflammatory arthropathy. This uncertainty in etiology and pathogenesis may be explained by the lack of data on lymphoedema in inflammatory rheumatologic pathologies. Data we have obtained are based on limited information mostly from case presentations. Information submitted to us, therefore, is limited mostly to clinical practice. Several hypotheses have been suggested on its pathogenesis in patients with inflammatory rheumatologic disease, such as lymphangitis, lymphatic obstruction caused by fibrin, capillary permeability increase, fluid retention associated with immobilization, venous obstruction, lymph vessel obstruction, lymphatic obstruction associated with coagulation system abnormalities, abnormal fibrinolysis, and potential fibrosis of the superficial lymph vessels[2-10]. Some cases presented an increase of the plasma fibrinogen degradation products or hipoalbuminemia[9]. Diffusion of inflammatory process into lymphatic vessels is thought to be a possible cause of chronic lymphangitis and oedema [24]. 
In any of these diseases, there was no correlation with positivity for rheumatoid factor nor with severity of the disease[9-12].
CLINIC PRESENTATION AND DIAGNOSIS
The duration of lymphedema after the onset of RA varied from the simultaneous onset to 37 years (mean duration: 7.7 years). The most affected sites were the upper limbs, especially the hands. Only 6 cases showed lower limb involvement. Positive rheumatoid factor was noted in 61.3% of the patients[9]. The majority of previous reports described the lymphedema as persistent. In some patients with RA, an extension of the inﬂammatory process to include lymphatic vessels may cause the chronic lymphangiitis responsible for the edema[6]. This would interfere with normal lymph ﬂow and lead to local tissue edema. It is possible that some treatment may reverse lymphangitis before permanent damage to structure or function can occur [15] PsA; lymphoedema exclusively affected the upper limbs, right more often than left, in contrast to patients with RA, in which lymphoedema occasionally occurred on the legs. In most of these patients the metacarpophalangeal and interphalangeal joints, followed by the wrist and carpal joints, were involved[12].
The diagnosis is clinical, as one or more limbs have been observed to undergo painless swelling. The ultrasonography, doppler ultrasonography, magnetic resonance imaging (MRI), lymphoscintigraphy and histopathological examination confirmed the diagnosis of lymphedema[13,14]. Ultrasonography helps us in diagnosis through imaging of lymph nodes, diagnosing secondary lymphostatic edema (tumor, metastasis), distinguishing adipose tissue (distinguishing lipedema), and imaging of joint and/or soft tissue (Baker’s cyst rupture). The Doppler ultrasonography is an illuminating tool especially in terms of venous insufficiency and thrombosis. Computed tomography and magnetic resonance imaging are very important in the diagnosis of tumors and metastases. In addition, MRI may be used for identifying and determining the location of circumscribed fluid accumulations. These analyses are helpful particularly for differential diagnosis. Qualitative lymphoscintigraphy disclosed abnormal lymphatic drainage of the affected limb[11]. 
Lymphoedema due to RA or PsA must be distinguished from a number of other conditions, including remitting seronegative symmetrical synovitis with pitting edema syndrome. Distal extremity swelling with pitting oedema has also been described in polymyalgia rheumatica and giant cell arteritis. Primary lymphoedema usually affects women, has an earlier onset and involves the lower extremities in the majority of cases. All forms of secondary lymphoedema, including those due to lymphatic compression or obstruction by tumours, infections (e.g., filariasis) or artefacts (SecreÂtan's syndrome and Charcot's oedeme bleu) must be distinguished from lymphoedema associated with PsA[2-10,12]. In differential diagnosis; venous stasis, deep vein thrombosis, congestive heart failure, vasculitis, hypoalbuminemia, and nephrotic syndrome should be considered[23,25]. 
Rarely, rheumatologic disorders can cause chronic lower extremity swelling in children. Lymphedema and other conditions are ruled out by lymphoscintigraphy and magnetic resonance imaging. If there is no history of trauma and no other potential cause of the swelling can be the first imaging test ordered. A patient thought to have a condition other than lymphedema on history and physical examination usually undergoes magnetic resonance imaging evaluation to confirm the suspected diagnosis and/or to define the extent of disease. Magnetic resonance imaging also is commonly used as a secondary imaging study if lymphoscintigraphy is negative. Correct diagnosis is important because the natural history and management of lymphedema are very different compared with other lower extremity diseases in children[19-21]. 
TREATMENT
Treatment for lymphoedema is inefficient and is usually limited to symptomatic treatment. The intervention for lymphedema-complex decongestive physiotherapy-CDP-consists of 4 main components: skin care, manual lymph drainage, compression, and exercise remains the cornerstone of therapy in all patients suffering from lymphoedema associated with inflammatory rheumatic diseases[1]. Skin care (moisturizing the skin, protection from infection and trauma), manual lymph drainage, short stretch bandage technique, and exercise steps are applied in an intensive treatment program until arm circumference difference is reduced in patients.  Manual lymph drainage is a sensitive massage technique applied by using special techniques for lymph circulation stimulation, taking body lymph circulation into consideration. The person who applies this technique must receive special training. Short stretch bandage compression technique, as the name suggests, is a multi-layered bandage applied by using short stretch bandage materials and special techniques. When the arm circumference difference is reduced and when this decrease is stabilized, we proceed with maintenance treatment and patient is given a special lymphedema compression garment. Skin care, manual lymph drainage and exercise steps are also continued in this process. Patient education (diet, protection, etc.) is one of the most important treatment steps. Although it is a challenging treatment, patient compliance to this treatment is generally favorable. 
In most cases of RA or PsA, introduction of disease modifying drugs does not improve the oedema. In some cases, intraarticular injection of corticosteroids into the joint proximal to the swollen area resulted in prompt resolution of the oedema, whereas in other patients intraarticular corticosteroid injection had little effect[12]. 

The literature includes publications indicating that TNFα inhibitor drugs used in the treatment of rheumatologic diseases may be effective on lymphedema treatment[15,16,26]. Ostrov[11] reported that etanercept dramatically reduced the lymphedema in a patient with RA. Almodovar et al[16] described the first case of a patient diagnosed with ankylosing spondylitis that was complicated with lymphedema who, after receiving treatment with infliximab, showed complete disappearance of the lymphedema. The way in which tumor necrosis factor (TNF)-α inhibitor therapy acts on lymphedema is not known, but the drug is believed to act on the inflammatory response of the lymphatic vessels. Assuming that synovitis causes adjacent lymphatic inflammation and ultimate fibrosis, maximal control of active rheumatoid synovitis could abrogate this reaction. Therefore, TNFα inhibitor therapy can be considered for the treatment of extra-articular manifestations in rheumatic diseases such as lymphedema.

On the other hand, the temporal relationship suggested a link between the initiation of TNFα inhibitors and the development of lymphoedema[25]. Many authors have reported paradoxical effects of TNFα inhibitors, such as new onset or exacerbation of psoriasis or psoriasiform skins. This is a class effect, as it has been associated with all the three TNFα inhibitors. In some cases, the lesions completely resolved after the drug was discontinued, but returned on re-challenge either with the same agent or a different TNFα inhibitor, whereas, in others, the lesions subsided after topical treatment. The underlying mechanism for these paradoxical effects is not well understood. Anti-TNFα–TNFα immune complexes may be deposited in small capillaries, triggering a type III hypersensitivity reaction. Another theory is that TNFα blockade may interfere with the maintenance of tolerance due to inhibition of apoptosis[25]. Lymphoedema after initiation of tumour necrosis factor α inhibitors remains a diagnosis of exclusion. A temporal relationship points toward a possible linkage; however, the actual pathophysiology remains unclear. In inflammatory rheumatologic conditions, disease modifying drugs are not very effective, but some favorable results have been reported on TNFα inhibitors. These data, on the other hand, are very confusing. Based on current data, it is not possible to say that TNFα inhibitors are effective or ineffective. When this kind of case is encountered, catheter-directed thrombolysis (CDT) treatment can be initiated and other drugs may be tried besides this principal treatment depending on the patient’s response. Since there is no sufficient explanation about CDT in case presentations, it is difficult to say if treatment response is associated with CDT or with the drugs. It may be illuminating to provide more explanatory information on treatment in future case presentations. 
In a conclusion; lymphoedema may be observed, although rarely, in inflammatory rheumatologic diseases. Since the pathology of this occurrence, which presents itself as extraarticular involvement of the disease, is not fully established, likelihood of success in treatment decreases. The efficacy of TNFα inhibitor drugs reported as case presentations also seems to be contradictory. Based on these results, it may be useful to include the disease in post-diagnosis complex decongestive treatment program and to use the drugs mentioned in literature. However, more data are needed to reach conclusive results.
REFERENCES 
1 Holtgrefe KM. Twice-weekly complete decongestive physical therapy in the management of secondary lymphedema of the lower extremities. Phys Ther 2006; 86: 1128-1136 [PMID: 16879046]

2 Joos E, Bourgeois P, Famaey JP. Lymphatic disorders in rheumatoid arthritis. Semin Arthritis Rheum 1993; 22: 392-398 [PMID: 8342046]

3 Hidalgo Calleja C, Cuesta Andrés M, Llorente Melero MJ, Espinosa Castelló A, Balsa Criado A, Gijón Baños J. Lymphoscintigraphic study in a case of rheumatoid arthritis-related lymphoedema. Clin Exp Rheumatol 1993; 11: 421-423 [PMID: 8403589]

4 Kiely PD, Joseph AE, Mortimer PS, Bourke BE. Upper limb lymphedema associated with polyarthritis of rheumatoid type. J Rheumatol 1994; 21: 1043-1045 [PMID: 7932412]

5 Dippy JE. Lymphoedema complicating rheumatoid arthritis. Ann Rheum Dis 1991; 50: 658 [PMID: 1929593 DOI: 10.1136/ard.50.9.658-b]

6 Bamji A. Limb lymphoedema in rheumatoid arthritis. Ann Rheum Dis 1991; 50: 407 [PMID: 2059087 DOI: 10.1136/ard.50.6.407]

7 Lacroix HR, Gruwez JA, Casteels-Van Daele MC, Dequeker J. Lymphedema of the leg associated with rheumatoid arthritis. Lymphology 1991; 24: 68-70 [PMID: 1921478]

8 Dacre JE, Scott DL, Huskisson EC. Lymphoedema of the limbs as an extra-articular feature of rheumatoid arthritis. Ann Rheum Dis 1990; 49: 722-724 [PMID: 2241291 DOI: 10.1136/ard.49.9.722.]

9 Minari C, Cecconami L, Fioravanti A, Montemerani M, Scola C, Marcolongo R. Lymphoedema of the limbs in rheumatoid arthritis. Clin Rheumatol 1994; 13: 464-469 [PMID: 7835011 DOI: 10.1007/BF02242944]

10 Sant SM, Tormey VJ, Freyne P, Casey EB. Lymphatic obstruction in rheumatoid arthritis. Clin Rheumatol 1995; 14: 445-450 [PMID: 7586983 DOI: 10.1007/BF02207680]

11 Ostrov BE. Beneficial effect of etanercept on rheumatoid lymphedema. Arthritis Rheum 2001; 44: 240-241 [PMID: 11212167 DOI: 10.1002/1529-0131(200101)44: 1<240: : AID-ANR32>3.0.CO; 2-#]

12 Böhm M, Riemann B, Luger TA, Bonsmann G. Bilateral upper limb lymphoedema associated with psoriatic arthritis: a case report and review of the literature. Br J Dermatol 2000; 143: 1297-1301 [PMID: 11122038 DOI: 10.1046/j.1365-2133.2000.03905.x]

13 Lekpa FK, Economu-Dubosc A, Fevre C, Claudepierre P, Chevalier X. Efficacy of etanercept in lymphedema associated with psoriatic arthritis. J Rheumatol 2009; 36: 207-208 [PMID: 19208540 DOI: 10.3899/jrheum.080453]

14 Mulherin DM, FitzGerald O, Bresnihan B. Lymphedema of the upper limb in patients with psoriatic arthritis. Semin Arthritis Rheum 1993; 22: 350-356 [PMID: 8511598]

15 Doffoël-Hantz V, Sparsa A, Verbeke S, Tricard MJ, Bonnetblanc JM, Bédane C. Lymphoedema: a rare complication of inflammatory rheumatism. Successful treatment with etanercept. Eur J Dermatol 2007; 17: 337-338 [PMID: 17540645 DOI: 10.1684/ejd.2007.0213]

16 Almodóvar R, Zarco P, Quirós FJ, Mazzucchelli R. Infliximab treatment efficacy in lymphoedema associated with ankylosing spondylitis. Rheumatology (Oxford) 2004; 43: 1456 [PMID: 15502003 DOI: 10.1093/rheumatology/keh341]

17 Vignes S, Lebrun-Vignes B. Sclerodermiform aspect of arm lymphoedema after treatment with docetaxel for breast cancer. J Eur Acad Dermatol Venereol 2007; 21: 1131-1133 [PMID: 17714152 DOI: 10.1111/j.1468-3083.2006.02119.x]

18 Chatterjee S, Karai LJ. Elephantiasis nostras verrucosa in a patient with systemic sclerosis. Clin Exp Dermatol 2009; 34: e696-e698 [PMID: 20055839 DOI: 10.1111/j.1365-2230.2009.03432.x]

19 Schmit P, Prieur AM, Brunelle F. Juvenile rheumatoid arthritis and lymphoedema: lymphangiographic aspects. Pediatr Radiol 1999; 29: 364-366 [PMID: 10382216 DOI: 10.1007/s002470050608]

20 Schook CC, Mulliken JB, Fishman SJ, Alomari AI, Grant FD, Greene AK. Differential diagnosis of lower extremity enlargement in pediatric patients referred with a diagnosis of lymphedema. Plast Reconstr Surg 2011; 127: 1571-1581 [PMID: 21187804 DOI: 10.1097/PRS.0b013e31820a64f3.]

21 Athreya BH, Ostrov BE, Eichenfield AH, Goldsmith DP. Lymphedema associated with juvenile rheumatoid arthritis. J Rheumatol 1989; 16: 1338-1340 [PMID: 2681759]

22 Kiely PD, Mortimer PS, Bourke BE. Lymphatic function in inflammatory arthritis. Br J Rheumatol 1996; 35: 396 [PMID: 8624651 DOI: 10.1093]

23 Kiely PD, Bland JM, Joseph AE, Mortimer PS, Bourke BE. Upper limb lymphatic function in inflammatory arthritis. J Rheumatol 1995; 22: 214-217 [PMID: 7738940]

24 Nagai Y, Aoyama K, Endo Y, Ishikawa O. Lymphedema of the extremities developed as the initial manifestation of rheumatoid arthritis. Eur J Dermatol 2007; 17: 175-176 [PMID: 17337415 DOI: 10.1684/ejd.2007.0144]

25 Tily HI, Perl A. Lymphoedema: a paradoxical effect of tumour necrosis factor inhibitors - case report and review of literature. BMJ Case Rep 2009; 2009: [PMID: 21686765 DOI: 10.1136/bcr.07.2008.0520.]

26 Eyigor S, Karapolat H, Kirazli Y. Efficacy of etanercept and complete decongestive physical therapy in bilateral lower-limb lymphoedema associated with rheumatoid arthritis: a case report. Adv Ther 2008; 25: 23-28 [PMID: 18227980 DOI: 10.1007/s12325-008-0006-1]

P-Reviewers Andonopoulos AP, La Montagna G, Sakkas L S-Editor Gou SX   
L-Editor    E-Editor

1

