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Abstract

Objective: Remitting seronegative symmetrical synovitis with
pitting edema (RS3PE) is a rare disorder characterized by pitting
edema, the onset of acute polyarthritis, and negative rheumatoid
factor. The absence of joint erosion and good long-term response
to low-dose steroids are its other characteristics. The present
study aimed to evaluate the characteristics and accompanying
conditions of RS3PE for contributing to the literature on the issue.

Material and Method: This is descriptive casebased retrospective
study was carried out in a rheumatology clinic between January
2019- October 2020. Fifteen patients over 18 diagnosed with
RS3PE were included in the study.

Results: Of 15 patients diagnosed with RS3PE, seven were female,
and eight male. The following comorbid disorders were present:
relapsing polychondritis, scleroderma, seropositive rheumatoid
arthritis, gout, monoclonal gammopathy of unknown significance,
and primary myelofibrosis. Most patients other than the ones
who have hematological malignities and those diagnosed with
relapsing polychondritis responded rapidly to steroids, and no
recurrence occurred.

Conclusion: RS3PE may be associated with neoplasia, drugs,
and various rheumatismal conditions, suggesting that it may
be heterogeneous and considered a paraneoplastic rheumatic
disease. The rare occurrence of this syndrome leads clinicians to
miss it commonly. It is essential to increase awareness of this entity
among clinicians.
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Amac: Tekrarlayici seronegatif pitting 6demli simetrik sinovit
sendromu (R3SPE), akut poliartrit baslangici olan, negatif romatoid
faktor ve pitting 6dem ile karakterize nadir bir hastalktir. Eklem
erozyonu yapmamasi ve dustk doz steroide iyi yanit vermesi
diger ozellikleridir. Bu calisma, RSPE sendromu &zelliklerini ve eslik
eden durumlari degerlendirmeyi ve literature katkida bulunmayi
amaclamaktadir.

Gereg ve Yontem: Bu tanimlayici vaka bazli retrospektif ¢alisma
Romatoloji kliniginde Ocak 2019- Ekim 2020 tarihleri arasinda yapildi.
18 yas Ustl on bes RS3PE hastasi calismaya dahil edildi.

Bulgular: RS3PE tanisi konulan 15 hastanin yedisi kadin ve sekizi
erkekti. Tekrarlayan polikondrit, skleroderma, seropozitif romatoid
artrit, gut, énemi bilinmeyen monoklonal gamopati ve primer
miyelofibroz  komorbid  bozukluklari  mevcuttu. Hematolojik
malignitesi olanlar ve tekrarlayan polikondrit tanisi konanlar
disindaki hastalarin cogu steroid tedavisine hizla yanit verdi ve niiks
gozlenmedi.

Sonug¢: RS3PE sendromu, heterojen bir hastaliktir. Neoplazi,
ilaclar ve cesitli romatizmal hastaliklar ile iliskili olabilmekte ayrica
paraneoplastik romatizmal hastalik olabilecedi dustnilmektedir.
Bu sendrom nadir gorilmesi nedeniyle klinisyenlerin géziinden
kacabilir ve bu ylzden klinisyenler arasinda hastalik agisindan
farkindah@ini arttirmak esastir.

Anahtar Kelimeler: Artrit; komorbiditeler; paraneoplastik; pitting
o6dem; tekrarlayici seronegatif pitting 6demli simetrik sinovit
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INTRODUCTION

Remitting seronegative symmetrical synovitis with pitting
edema (RS3PE) was initially described by Mc Carty et al. in
1985 as one of the subgroups of seronegative rheumatoid
arthritis (RA)."! Subsequently, it has been suggested that it is
a distinct clinical entity from RA.Z Although the prevalence
of RS3PE is not entirely known, it is considered quite rare.
Clinically, it frequently presents with acute, symmetrical, and
polyarticular involvement. The most typical disease feature
is marked pitting edema on dorsal aspects of hands and
feet developing due to tenosynovitis. In all ten original cases
described by McCarty the disease was bilaterally symmetrical.
Since McCarty's original description over 150 cases of RS3PE
has been reported. In almost all the cases it is described as
a symmetrical disease involving both hands and rarely the
feet .Thus symmetrical presentation is considered as one of
the hallmark of disease. However exceptions are always there.
RS3PE too presents in an asymmetrical and unilateral pattern,
though it is extremely rare. Thus diagnosing it always poses
a clinical challenge, and correct diagnosis is delayed often.?
The absence of specific diagnostic criteria and asymmetrical
unilateral patterns makes the diagnosis of RS3PE more
difficult. RS3PE may be associated with neoplasia and
various rheumatismal conditions, suggesting that it may be
heterogenous natlre. The present study aimed to evaluate
the clinical, laboratory, and radiological characteristics of 15
cases given the literature.

MATERIAL AND METHOD

This is a descriptive casebased and retrospective study on
RS3PE syndrome, which is a rare rheumatological disorder.
This single-center study was carried out between January
2019 and October 2020 in Rheumatology Department.
Retrospectively, 15 patients over the age of 18 who were
clinically diagnosed with RS3PE syndrome were registered
in this study.” We excluded renal, liver, cardiovascular
disease, elderly-onset rheumatoid arthritis, and polymyalgia
rheumatica (PMR) based on clinical characteristics, imaging
(radiological and ultrasound findings). Data on patients with
RS3PE were reached by reviewing patient files and medical
records. Age, sex, history, involvement type and site, the
symptoms and comorbidities, probable etiological factors,
laboratory findings, and treatment options were recorded.
C-reactive protein (CRP), erythrocyte sedimentation rate (ESR)
hemogram parameters were recorded to evaluate activation
in patients. For screening probable accompanying malignity,
mammography, abdominal and neck USG examination,
and gynecological examination were carried out in women
and men; in addition to neck and abdominal USG, prostate
malignity was attempted to be ruled out. In patients
suspected to have hematological malignities, hematology
consultation was made. For differential diagnosis, extremity
graphics, uric acid, rheumatological antibodies, antinuclear
antibodies (ANA), Anti-cyclic citrullinated peptide antibody

(anti-CCP), and RF analysis were ordered. To eliminate the
probable infection in suspected patients, procalcitonin,
brucella test, urinalysis, and lung radiography were ordered.
An echocardiography examination was ordered to exclude
heart failure. Total protein and albumin evaluation, thyroid,
kidney, and liver function tests, and proteinuria investigation
in urine were carried out.

The present study was performed by following the principles
of the Helsinki Declaration, and written informed consent was
obtained from all participants. Patients gave their informed
consent to be subjected to the protocol. Approval for the
study was obtained from the ethics committee with the
decision dated 22.04.2020 and numbered. 2020/181.

Statistical Analysis

All statistical analyses were performed with IBM SPSS 22.0
software. Demographic characteristics and laboratory findings
of the patients were summarized using descriptive statistics.
Numerical variables were expressed as meanzstandard
deviation (range: min-max) or median, and also categorical
variables were described as counts (n) and percentages (%).

RESULTS

Of 15 patients diagnosed with RS3PE, seven were female,
and eight male. The mean age of the patients was
65.53+14 years (47-86); physical examination findings
were as follows: arthritis in bilateral ankle three patients,
in bilateral wrists in 5 patients, in the unilateral wrist and
metacarpophalangeal joints in 2 patients, the unilateral
ankle and metatarsophalangeal joints in 3 patients and
asymmetrical wrist and ankle joints in 2 patients and pitting
edema in the dorsum of hand or foot in all patients (shown
in Figure 1, 2 and Table 1). In the radiological examination,
no erosive changes were observed in joints. Mean value of
CRP was found to be 68.5£61.6 mg/dl and ESR 58+20 mm /s.
RF, anti-CCP tests were negative except for one patient with
the diagnosis of RA and, the ANA test was negative except
for cases with relapsing polychondritis and scleroderma,
respectively. No pathological findings were established in
procalcitonin, brucella tests, total protein, albumin, thyroid,
kidney, liver function tests, and urinalysis and proteinuria
testsin the urine. Laboratory results are summarized in Table
2. Abdominal and pelvis ultrasonography demonstrated
normal size and structure in the liver, spleen, and kidneys.
No lymphadenopathy or malignity was found. There was
no finding suggesting heart failure, and in lung radiography
in the echocardiographic examination, no pathological
findings such as infection and mass were observed. Two
patients had no known systemic disease. In the Doppler
USG examination carried out in patients with unilateral
foot involvement, deep vein thrombosis was not found.
As to accompanying rheumatological diseases, one had
relapsing polychondritis, one scleroderma, one gout, and
one seropositive rheumatoid arthritis. After screening for
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malignity, MGUS was detected in one patient and primary
myelofibrosis in another, and the hematology department
followed them. Five patients had hypertension, and three
patients’ diabetes mellitus. Of diabetes patients, one was on
empagliflozin treatment as oral antidiabetic, and 2 received
insulin treatment. Patients responded rapidly to steroids.

Recurrence occurred in two patients with hematological
malignity and one with relapsing polychondritis. RP
responded to methotrexate treatment, while MGUS and
myelofibrosis cases went into remission with high dose
steroid treatment. The rheumatology department is still
following them up.

Table 2. RS3PE syndrome laboratory characteristics

RS3PE syndrome (n = 15)

Variables Median (minimum-maximum)
CRP(mg/L ) [0-8] 62 (8.5-266)

ESR (mm/hour) [0-20] 52 (30-93)
Leukocyte(10%/L) [3.5-10.5] 10.4 (6.8-25.5)
Hemoglobin(g/dL) [12-15.5] 12 (10-15)

Platelet (10°/L) [150-450] 130 (185-601)
Neutrophil (10%/L) [1.7-7] 7 (4.5-12.7)
Lymphocyte (10%/L) [0.9-2.9] 0.7 (0.1-3.1)
Monocytes (10°%/L) [0.2-0.8] 1.6 (0.1-4.5)

* Data were presented as meanzstandard deviation (range: min-max) or median, and described as
counts(n); RS3PE syndrome- Remitting seronegative symmetrical synovitis with pitting edema; ESR—
erythrocyte sedimentation rate; CRP-C-reactive protein

Figure 1. Clinical photograph of the patients showing pitting edema of the
hands

Table 1. Demographic and clinical characteristics of RS3PE disease patients

Figure 2. Clinical photograph of the patient showing pitting edema over the
dorsum of the foot

Age Gender Cog\zrr::idgrt‘)'()(g;srg)ase Treatment i ne;:jfeuJ1a;nt Pitting Edema
Patient 1 78 F HT (10) Ramipril+ hydrochlorothiazide Bilateral wrist Bilateral hand
Patient 2 76 F DM (6) Insulin+vildaglibtin Left MCP and wrist Bilateral hand
Patient 3 86 M MGUS (1) None Bilateral ankle Bilateral foot
Patient 4 47 B RP (1) Methotrexate Left ‘g::zt’arr"?(ret LR Bilateral hand and foot
Patient 5 61 F PMF (1) None Left MTF and ankle Bilateral foot
Patient 6 76 F Gout (3) Allopurinol Left MCP and wrist Bilateral hand
Patient 7 73 F HT (8) Candesartan Left MTF and ankle Bilateral foot
Patient 8 48 B SSc (8) Azathioprine+hydroxychloroquine Right MTF and ankle Bilateral foot
Patient 9 54 M DM (3) Insulin Bilateral wrist Bilateral hand
Patient 10 58 M HT (7) Valsartan+hydrochlorothiazide Bilateral ankle Bilateral foot
Patient 11 82 M DM (10) Empagliflozin Bilateral wrist Bilateral hand
Patient 12 72 M HT (9) None Left wrist and ankle Bilateral hand and foot
Patient 13 76 M HT (2) Metoprolole Bilateral wrist Bilateral hand
Patient 14 48 M None None Bilateral wrist Bilateral hand
Patient 15 48 M RA (6) Methotrexate+hydroxychloroquine Bilateral ankle Bilateral foot

F; Female, M; Male, PMF:Primary myelofibrosis, DM; diabetes mellitus, HT; essential hypertension, SSc; Systemic sclerosis, RA; rheumatoid arthritis, RP; relapsing polycondritis, MGUS; monoclonal gammopathy of

undetermined significance, MCP: metacarpophalangeal, MTP; metatarsophalangeal
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DISCUSSION

RS3PE cases are mostly idiopathic. Albeit etiopathogenesis
remains to be completely elucidated, it has been stated that
genetic susceptibility, infections, drugs, rheumatological
and autoimmune diseases play a role.” The role of vascular
endothelium growth factor (VEGF), which contributes to
subcutaneous edema in extremities and polysynovitis by
increasing vascular permeability, has been demonstrated
recently. It is assumed that neoplasia, other drugs, and
medical conditions may trigger VEGF production and other
molecules, stimulating vascular permeability in RS3PE
syndrome, resulting in pitting edema and polyarthritis/
polysynovitis in extremities. Studies on the pathogenesis
of RS3PE are restricted to Japanese reports, and sample
magnitudes are small. Considering that RS3PE is a
heterogeneous syndrome and is associated with malignities
in a substantial number of cases, further investigation of
different potential mechanisms is needed in RS3PE patients,
particularly in the ones with neoplasia. Studies including few
patients demonstrated that high interleukin 6 (IL-6) levels in
serum and synovial fluid reveal the disease's inflammatory
characteristics.” Even though it is known as a disease of the
elderly population, it may occur in younger age groups.” In
the present study, 5 out of 15 patients were under the age
of 60.

Pitting edema is the most specific property. Edema of both
hand and foot have been reported. The most commonly
affected joints are the wrist, ankle, metacarpophalangeal,
and proximal interphalangeal joints. It is thought that it
does not lead to permanent damage in joints, but mild
residual joint limitations may occur. Until Pariser and Canosa
reported two unilateral RS3PE cases, it was regarded as a
symmetrical entity.® Then, in the case series of Finnell and
Cuesta, asymmetrical involvement in lower extremities was
reported.” In our series, the involved joints were similar to
those reported in the literature, but cases with unilateral
asymmetrical involvement made up the majority. Laboratory
parameters include high levels of acute-phase reactants
(ESR, CRP), indicating an underlying inflammatory process.
RF and anti-CCP are typically negative, and the ANA test has
rarely been reported to be positive. Radiologically, there
are no erosions."” Tenosynovitis has been demonstrated
with the imaging of extremities using ultrasonography and
/magnetic resonance imaging. In our cases, laboratory and
radiological findings were consistent with those reported
in the literature."” Although diagnostic criteria of RS3PE are
clear, due to accompanying systemic complaints in geriatric
age groups and probable concurrence with other diseases,
the differential diagnosis may become challenging. In the
differential diagnosis of RS3PE, polymyalgia rheumatica
(PMR) and late-onset RA are essential as they affect similar
age groups and have some common characteristics.!'?
Although it was originally defined as a subgroup of RA, it
is distinct from RA in that RA leads to erosive changes and
marked morning stiffness, rheumatic nodules are present, is

associated with HLA-DRB1 alleles, is RF positive, and requires
long terms, disease modifying agents. In PMR, shoulder hip
girdle pain is predominant in the clinical picture, complaints
are associated with systemic symptoms that emerge in the
longer term, and high dose steroids are required, which are
differentiating characteristics. The occurrence at advanced
ages, being seronegative, high sedimentation levels, and
dramatic response to steroids cause the syndrome to be
confused with PMR. However, the preponderance of male
patients and pitting edema are not expected in PMR. Other
rheumatological diseases, hypothyroidism, congestive heart
failure, nephrotic syndrome, venous failure, lymphedema,
cellulitis, osteomyelitis, and tenosynovitis should be
considered in the differential diagnosis. Particularly in long-
standing dialysis patients, extracellular fluid accumulation
in hands and feet and development of amyloid arthropathy
may produce a clinical picture resembling RS3PE syndrome.
The diagnosis was made following differential diagnosis
established with the clinical, physical examination,
laboratory, and radiological findings in the present study.
However, it should be kept in mind that differential diagnosis
may be quite challenging.

A study' evaluated 331 RS3PE cases reported by 121 studies,
concurrent rheumatological conditions were reported
in 22 cases (6.65%), and malignity in 54 cases. (16.31%).
The aforementioned data support the idea that RS3PE is a
syndrome, which potentially has heterogeneous etiology.
Various rheumatismal diseases have been reported to
be concurrent with RS3PE. They include systemic lupus
erythematosus, gout, Sjogren syndrome, polyarteritis nodosa,
ankylosing spondylitis, sarcoidosis, amyloidosis, recurrent
polychondritis, and bronchiolitis obliterans organizing
pneumonia. RS3PE may also be associated with infections
such as bacillus Calmette-Guerin (BCG), parvovirus, and
Streptobacillus moniliformis.'*'® Ozsahin et al. reported the
occurrence of unilateral RS3PE in a patient with rheumatoid
arthritiswhoreceived DMARD treatmentbutlaterdiscontinued
it as symptoms could not be controlled.”” RS3PE developed
three years after the discontinuation of drugs. Another case
was controlled well with DMARDs, and similar to our case,
RS3PE developed during treatment. This case indicates that
RS3PE may be considered a different clinical entity since it
occurred regularly in a patient receiving DMARD.

Pittau et al."® described a case of SLE with pitting edema
in distal lower limbs. In 1999, Giinaydin et al.l'”! reported
two cases of SLE with unproven pathogenesis and lower
extremity pitting edema who responded to steroids rapidly.
In 2008, Alpigiani et al. reported a case of pediatric SLE whose
symmetrical pitting edema in hands and feet improved.'® In
a literature review, 7 RS3PE cases associated with SLE were
reported."” Young Mi Choi et al. and Fietta P et al. reported
the coexistence of Sjogren disease and RS3PE in their cases,
respectively.”? In Scleroderma, as dermatological findings,
usually bilateral sclerodactyly and nonpitting edema are
observed. Edema is the earliest finding of scleroderma. In our
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scleroderma cases, whose disease duration was eight years,
bilateral foot pitting edema and asymmetrical ankle arthritis
were observed. This coexistence was not described before
in the literature. It is a rare concurrence and may easily be
confused with other diagnoses, which renders it significant.

In one of our cases, dyspnea, hoarseness, arthritis in
metatarsophalangeal joints, left wrist and right ankle, and
pitting edema on hand and foot dorsum were present.
Nasal, auricular chondritis and bronchial involvement were
detected, and the patient was diagnosed with relapsing
polychondritis (RP) and RS3PE. In the literature, a 72-year-
old male case with concurrent RS3PE and MDS, which were
diagnosed simultaneously, has been reported.?" A few
months later patient displayed a clinical and pathological
picture consistent with RP. Although the relation between RP
and RS3PE and MDS is well known, RS3PE cases developing
after RP have not been reported.?? In our case, only RP and
RS3PE concurrence were present without any hematological
malignity. Also, unlike the other case, RS3PE developed after
RP findings in a young female patient

RS3PE syndrome, caused by crystal arthritis, in particular
gout, is quite rare. In reported cases, patients were previously
diagnosed with gout. However, they did not continue
treatment and had recurrent gout attacks. In our case, RS3PE
developed under treatment. Even though RS3PE caused by
gout is very seldom, clinicians should take gout-associated
RS3PE syndrome into account when diagnosing symmetrical
inflammatory diseases since gout/hyperuricemia is a
widespread disease irrespective of race. Palazzi et al. reported
that gout RS3PE syndrome was successfully treated with
ten days of meloxicam cure.”® Sugisaki and Hirose reported
another gout-associated RS3PE syndrome case in which
NSAID treatment exerted no therapeutic effect and was finally
successfully treated with low-dose oral prednisolone.l!

Recent studies have demonstrated the association of RS3PE
with antidiabetic drugs such as insulin and dipeptidyl
peptidase-4 (DPP-4) inhibitor Yamauchi et al. reported two
Japanese cases of RS3PE syndrome, which arose after the
onset of DPP4 treatment.”?>? Yokota and Igaki reported a case
of polyarthritis developing after the initiation of sitagliptin,
diagnosed with RA, and whose arthritis improved after the
withdrawal of sitagliptin.?”? Insulin directly increases VEGF-A
mMRNA and protein expression in various tissues, including
cardiac myocytes and renal podocytes. Cases associated with
insulin treatment have been reported.?® However, recently K.
Oyama et al. Have reported four cases of RS3PE, who have type
2 diabetes mellitus or impaired glucose tolerance without
DPP-4 inhibitor drug.”” In our case series, three patients had
DM. Two were on insulin, while one received empagliflozin,
which was instituted six months before the appearance of
arthritis. No relation between syndrome and empagliflozin
has been reported in previous literature. Further studies are
required in order to corroborate the relation between DM and
its treatment and RS3PE.

Both cancer and benign masses have been reported since
1985 in association with RS3PE.E® Malignities reported in this
syndrome involve both hematological malignities and solid
tumors. The relation between RS3PE and neoplasms may
suggest thatit may be a paraneoplastic syndrome. Among solid
tumors, a more common relation was reported with prostate,
colon, and stomach adenocarcinomas. There are other cases
of RS3PE associated with the ovary, endometrial carcinoma,
bladder, lung, breast, and cryptogenic hepatocellular
carcinoma. It has also been reported that some hematological
malignities such as chronic lymphocytic leukemia, T cell
lymphoma, angioimmunoblastic T cell leukemia, B cell
non-Hodgkin lymphoma, and myelodysplastic syndrome
are associated with RS3PE syndrome. It is thought that
inflammatory cytokines released from tumor cells play a role
in its pathogenesis. The best management of paraneoplastic
RS3PE syndrome is the treatment of malignant processes."
Malignity may develop before, during, or after the appearance
of the syndrome. Therefore, in patients diagnosed with RS3PE
syndrome, the paraneoplastic syndrome should be ruled out,
and patients should be monitored for a long time if necessary
for life long due to the probability of malignity. Yao et al.
reviewed the literature on RS3PE and proposed that the rate
of malignity associated with RS3PE may be as high as 54%.

Nevertheless, there is no large case series or population
survey on RS3PE, and the actual prevalence of neoplasms in
this syndrome is unknown. More severe disease with systemic
symptoms and weak response to treatment increases the
probability that this clinical picture may represent a neoplastic
process. Therefore, cancer screening appropriate to the age of
the patient is recommended. No solid malignity was found
in our case series, but two hematological malignities were
identified. i.e., one case of primary myelofibrosis and one
case of MGUS, diagnosed after screening made following
the diagnosis of RS3PE. Recurrence occurred in two patients
after the dose of steroid was decreased. The Hematology
department followed them. A case associated with multiple
myeloma has been reported in the literature, but no
association with myelofibrosis has been reported.

To treat RS3PE patients with no underlying disease, steroids at
low doses should be used for 18 months. Most patients respond
well to steroids, and symptomatic improvement is observed
within 24-72 hours of glucocorticoid onset. Disease-Modifying
Anti Rheumatismal Drugs play a minimal role. Generally, RS3PE
cases without any accompanying neoplasm have a favorable
prognosis. This remission is usually permanent.

Conversely, in the presence of an underlying malignity,
RS3PE has an inadequate response to treatment, and primary
treatment of underlying malignity is necessary. In patients with
RS3PE, resistance to low-dose corticosteroid treatment and the
presence of concurrent systemic symptoms should warn the
clinicians about the presence of probable malignity.®?Therefore,
increasing awareness of associated clinical characteristics and
possible comorbid conditions is of significance.
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Limitations of the study: The study's main limitation is that it
was carried out at a single center with few cases.

CONCLUSION

The rare occurrence of this syndrome leads clinicians to
miss it commonly, which gives rise to the administration
of unnecessary long-term treatments. Another essential
point that clinicians should be borne in mind is that RS3PE
may be encountered as paraneoplastic syndrome in various
hematological and solid malignities and may also be
associated with various autoimmune and rheumatological
diseases and drugs. The relation between RS3PE and four new
conditions, i.e.,, scleroderma and relapsing polychondritis,
monoclonal gammopathy of unknown significance, and
primary myelofibrosis The present study aimed to discuss
cases diagnosed with RS3PE, review the literature on this
issue, and increase awareness of this entity among clinicians
by describing its characteristics.
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