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Abstract
Objective
Remitting seronegative symmetrical synovitis with pitting oedema (RS;PE) syndrome is a rare inflammatory arthritis,
characterised by symmetrical distal synovitis, pitting oedema of the hands and feet, absence of rheumatoid factor, and
Sfavourable response to glucocorticoids. The aim of our study is to further delineate the clinical and laboratory features,
and response to treatment.

Methods
We performed a systematic electronic search of Medline, PubMed, EMBASE, ACR and EULAR databases for case reports,
case series, and related articles of RS,PE. Statistical analysis was done comparing categorical variables with Chi-square
tests and frequencies of means via t-tests. Binary logistic regression analysis was performed to identify predictors of
erosions, recurrence, malignancy and rheumatologic disorders.

Results
331 cases of RS;PE were identified from 121 articles. RS;PE was found in older patients (71+10.42 years) predominantly
in males (n= 211, 63.36%), was symmetrical (n=297/311, 95.50%) involved the hands (n=294/311, 94.53%) A concurrent
rheumatologic condition was reported in 22 cases (6.65%), and malignancy in 54 cases (16.31%). Radiographic joint
erosions were found in 5.5%. Most patients responded to medium-dose glucocorticoids (16.12+9.5 mg/day). Patients with
concurrent malignancy requiring non-significantly higher doses of prednisone (18.12 vs. 15.76 mg, p 0.304) and higher
likelihood of recurrence of disease (OR 4.04, 95% CI 1.10-14.88, p=0.03).

Conclusion
The symptoms and unique findings that make up RS;PE appear to represent a steroid-responsive disease that may be a
harbinger of an underlying malignancy. More study is needed to understand the molecular origins of RS;PE in order to
determine whether it is a separate disease process. Patients with concurrent cancer tend to have more severe presentations
and higher rates of recurrence.
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Introduction

Remitting seronegative symmetrical
synovitis with pitting oedema (RS;PE)
syndrome is a rare inflammatory arthri-
tis, first described by McCarty et al. (1)
in 1985 as a distinct form of late- on-
set seronegative rheumatoid arthritis
(RA). Dr McCarty initially described
the condition with the term “Boxing
globe hand” to characterise the signifi-
cant swelling seen. The nomenclature
as he describes was deeply influenced
by a very popular television programme
of the 1970s, called TW, (This was the
week that was) (2, 3), The French and
Spanish authors have also referred to it
as “Polyarthite aigué oedemateuse du
sujet agé” (4) and “Sinovitis aguda ede-
matosa del anciano” (5) respectively. It
is characterised by abrupt onset of sym-
metrical distal synovitis, marked pitting
oedema of the dorsum of the hands and/
or feet, absence of rheumatoid factor
(RF), and an excellent response to glu-
cocorticoids which induce long term
remission. Olive ef al. proposed similar
criteria but added an age cut-off of >50
years (6). Many additional case reports
and reviews have been published to date
describing varying clinical features and
possible associations, including various
solid organ tumours and haematologi-
cal malignancies as a possible paraneo-
plastic syndrome. Also, rheumatologic
diseases, including temporal arteri-
tis, spondyloarthropathies (SpA), and
Sjogren’s syndrome (SS) and most fre-
quently late-onset rheumatoid arthritis
(LORA) and polymyalgia rheumatica
(PMR) have also been described. How-
ever, these associations are not well
established and confounded by various
factors such as advanced age of onset
and possibly publication bias. This
paper attempts to gain a better under-
standing of the disease by performing a
systematic review of all published cases
of RS,PE.

Search strategy and data collection

A systematic electronic search of Med-
line, PubMed, EMBASE, ACR and
EULAR databases for case reports, case
series, and related articles of RS;PE
from November 1985 to January 2014
was performed. The search terms used
were: “arthritis, rheumatoid”, “oede-
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ma”, “synovitis”, “RS;PE”, “remitting
seronegative symmetrical synovitis
with pitting edema” and “remitting se-
ronegative symmetrical synovitis with
pitting oedema”. To minimise data
duplication as a result of multiple re-
porting, we compared papers from the
same author. Two authors (PK and SG)
screened and retrieved reports and ex-
cluded irrelevant articles. Relevant data
were extracted by two authors (PK and
RP) and checked by another (MRA).
Additional investigator (DP) partici-
pated in the review process when un-
certainty about eligibility criteria arose.
331 cases were identified from 121 ar-
ticles (Fig. 1). No language restriction
was made and articles in 10 languages
(English, Spanish, Dutch, French, Ger-
man, Japanese, Chinese, Norwegian,
Italian and Polish) were included. Lan-
guage translation was done via transla-
tors proficient in the particular language
and English; as well as google transla-
tor was used. Two foreign language
articles (Arabic and French) were ex-
cluded as we could not translate the
data in entirety. The demographic vari-
ables, clinical presentations, laboratory
data, associated conditions, response to
treatment and long term outcomes were
noted. Categorical variables are ex-
pressed as percentage and continuous
variables as mean + standard deviation
(SD). Continuous variables were com-
pared using #-test and categorical vari-
ables using chi-squared tests. Independ-
ent z-tests were used to compare differ-
ences in total steroid dose per day, time
to resolution, presence of malignancy
and rheumatologic disorders with the
presence or absence of erosions. Ster-
oid doses were converted to equivalent
dose of prednisone for comparison.
Similarly, independent #-tests were per-
formed to compare differences between
ESR, time to onset and time to resolu-
tion to compare differences between
those with or without malignancy and
rheumatologic diseases. Mann-Whit-
ney test was performed for CRP as the
values did not have a normal distribu-
tion. Binary logistic regression analysis
was performed to identify predictors of
erosions, recurrence, malignancy and
rheumatologic disorders in the study
population. Statistical analysis was car-
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Fig. 1. Flow chart showing systematic literature search and study selection process.

ried out using Microsoft Excel 2007
(Microsoft  Corporation, Redmond,
WA) and IBM SPSS Statistics 20.0
(IBM Corporation, Armonk, NY). We
used a 2-sided p-value of <0.05 to as-
sess for statistical significance.

Results

Epidemiology and clinical features
331 cases of RS,PE were identified
from 121 articles in 10 languages with
varying number of cases reported in the
literature each year (Figure 2). RS,;PE
was found predominantly in males
(n=211, 63.4%) and the age at onset
was 71104 years. The pattern was
symmetrical in most cases (n=297/311,
95.5%), with only a few reporting
asymmetry (7-17). There was involve-
ment of hands in 294/311 (94.6%)
cases and feet in 140/311 (45%) cases.
Site of involvement was not clear in 20
cases. Hand involvement was bilateral
in most cases (n=282/294,95.9%), with
unilateral involvement noted in 12/294
(4.1%) cases (7-15). Involvement of bi-
lateral feet were noted in 130/132 cas-
es (98.5%) (16, 17). Other sites most

commonly involved were the wrists
(n=71/311,22.83%), ankles (n=27/311,
8.7%) and shoulders (n=20/311, 6.4%).
Fever was reported in 21 (6.3%) cases.
Other frequently associated symptoms
included anorexia, weight loss and fa-
tigue (n=12, 3.62%), poor grip strength
with inability to make a fist (n=23, 7%)
and carpal tunnel symptoms (n=35,
10.57%). None of the cases reported
presence of subcutaneous nodules.

Disease associations

An underlying rheumatologic condition
was reported in 22 cases (6.65%) (Table
I), the most common being polymyal-
gia rheumatica (PMR) (n=5, 1.51%),
(18-22). Other conditions were crystal-
induced arthritis (n=3, 0.9%), (23-25)
Sjogren’s syndrome (n=3, 0.9%) (26-
28), 2 cases each (0.6%) of sarcoidosis
(16,29), giant cell arteritis, (21, 30) late
onset peripheral spondyloarthropathy
(LOPS) (18), and dermato-polymy-
ositis (18, 31) (Table I). Among them,
the most common were solid organ tu-
mours (n=37, 11.18%) including geni-
tourinary (n=17,5.13%) (9, 32-45) (Ta-
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ble IIA), gastrointestinal (n=12, 3.62%)
(6,17, 32, 45-50), (Table 1IB) followed
by lung carcinoma (n=5, 1.51%) (17,
45, 51, 52), (Table IIC). Haematologi-
cal malignancies occurred in 5% (n=17,
5.1%) (Table III).

Stepwise logistic regression analysis
was done to identify independent pre-
dictors of the presence of concomitant
malignancy (Table IVa) and rheuma-
tologic disorder (Table IVb). Variables
included were age, gender, presence of
erosions, ESR, CRP, steroid dose, dura-
tion of treatment and time to resolution.
By univariate analysis, female sex was
the only variable significantly associ-
ated with the presence of malignancy
(OR 042, CI 0.19-0.95, p=0.03). No
significant predictors of concomitant
rheumatologic disease were identified.

Medications were infrequently reported
to be associated with the condition,
with some of the notable ones being
oral hypoglycemics (n=3, 0.91%) (41,
53) such as dipeptidyl peptidase-4 in-
hibitors (53), diuretics (n=2, 0.60%)
(30, 48), benzodiazepines (30) and in-
sulin therapy in a recent review (54).
Associated antibiotics reported were
rifampin (n=3, 0.60%) (55-57), ampi-
cillin-sulbactam (14), trimethoprim/
sulfamethoxazole (1), tobramycin (1)
and clofazimine (57).

Laboratory parameters

Patients had a mean white cell count of
8,721+3896/mm?, haemoglobin 12+1.9
mg/dl, elevated erythrocyte sedimen-
tation rate (61.2+32.7mm/hr) and C-
reactive protein (361.8+2136.6 mg/dl).
Independent #-tests and Mann-Whitney
tests were performed to explore differ-
ences between ESR and CRP respec-
tively in cases with and without the
presence of haematological or rheu-
matologic diseases did not reveal sta-
tistical difference. Rheumatoid factor
(RF) was negative in most cases, with
only six RF-positive cases (n=6/238,
2.52%) (26, 32, 58-61). Antinuclear
antibody (ANA) was weakly positive
in 13/189 (6.88%) cases reporting it (9,
26, 31, 37, 62-67). None of the cases
(19 cases where it was checked) report-
ed anti-citrullinated protein antibody
(ACPA) positivity. Vascular endothe-
lial growth factor (VEGF) was found
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Fig. 2. Trend of RS3PE cases reported in the literature per year (1985-2013).
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to be significantly elevated (2-3 times
above normal) in the 5 cases reporting
it, but was not checked in others. Most
common human leukocyte antigen
(HLA) associations noted were HLA-
A2 (n=41/117 cases reporting it, 35%),
HLA-B7 (n=38,32.5%).

Radiographic features

Radiographic joint erosions were found
in 4.7% of cases (n=6/128) (8, 24, 68,
69), out of which 3 cases (2.3%) were
associated with an underlying crystal in-
duced arthropathy (CIA) (23-25). There
were too few reported erosions (n=6) for
any meaningful analysis of associations
of cancer. Sixty-six cases reported asso-
ciated tenosynovitis. The most common
imaging modality used was ultrasound
and magnetic resonance imaging (MRI)
of the affected part (n=20, 6%).

Treatment

Glucocorticoid was the most commonly
used treatment (n=276/331, 83.4%),
with most patients responding to a low
initial dose (16.1+9.4 mg/day). Non-sig-
nificantly higher doses of steroids were

used in cases with concomitant malig-
nancy as compared to those without ma-
lignancy (18.1 vs. 15.8mg, p=0.13) or
rheumatologic disorder (18.3 vs. 16.0,
p=0.3). The most commonly used cor-
ticosteroid was prednisone (n=116/276,
42.03%) followed by prednisolone
(n=89/276, 32.25%), NSAIDs were
frequently given in the acute setting
in addition to steroids (n=106, 32%).
Other therapies used were hydroxychlo-
roquine (n=24, 7.3%), colchicine (n=4,
1.2%) and unspecified disease-modify-
ing anti-theumatic drugs (DMARDs)
(n=9, 2.7%) with variable efficacy.
Mean time to resolution was 133+123
days, with most cases starting to show
improvement within a week.
Recurrence after treatment was reported
in 29/331 cases (8.76%), out of which 8
cases had concurrent malignancy (33-
36, 42,70, 71). Binary logistic regres-
sion to determine predictors of recur-
rence was significant for presence of
malignancy at diagnosis (OR 4.04,95%
CI1.01-14.9,p=0.031) and solid organ
tumours (OR 6.74, 95% CI 1.43-31.8,
p=0.010) (Table IIC).
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Discussion

Epidemiology and clinical features
Our review shows that RS,PE as rep-
resented in the literature does indeed
have a predominantly older age of on-
set (71£10 years), supporting Olive et
al’s assertion that the age cut-off of >50
years might effectively be raised up-
ward (72).

Based on our review, we suggest the
following criteria for diagnosis: 1)
abrupt onset, 2) marked pitting oedema
of mostly hands (and/or feet), 3) age of
onset =60 years, 4) good response to
short course of medium dose steroids
(10-20 mg), 4) seronegative for RF and
ACPA, and 5) absence of radiographic
joint erosions. Ultrasound evidence
of extensor tenosynovitis of wrist and
metacarpal heads may supplement the
diagnosis, if this is found to be a distin-
guishing feature in future cases. How-
ever this would require further study.

Disease associations

Although there have been many case
reports and some retrospective studies
in RS;PE, this disease remains poorly
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Table I. Baseline characteristics of RS,PE cases with concurrent rheumatologic disease

First author, year Age/Sex  Concurrent  WBC Presence of ESR CRP ANA RF EquivalentDuration of Time to Recurrence
rheumatologic (/mm?) erosions (mm/hr) (mg/dl) titer titer initial ~ treatment resolution
condition on imaging corticosteroid (days) (days)
dose
(mg/day)
Berthier, 1998 (18) 84/M PMR 40 1.7 Negative  Negative 90
Berthier, 1998 (18) 65/M LOPS 96 6.3 Negative  Negative 10 240
Berthier, 1998 (18) 63/M LOPS 50 6.1 Negative  Negative 870
Berthier, 1998 (18) 71/M Dermato- 27 0.3 Negative ~ Negative 10 1830
polymyositis
Choi, 2003 (26) 35/F SS 4330 27 1:320,  54.410/ml 20
speckled
pattern
Cobeta Garcia, 1999 (27) 66/M SS 116 Negative 15 360
Colnot, 2004 (66) 81/M SLE 560* No 12 0.1 1:1200,  Negative
homogenous
Dejaco, 2008 (29) 32/M Sarcoidosis No 20 9.7 Negative ~ Negative
Diez Porres, 2002 (69) T4/F Psoriatic 2980 Yes 41 0.98 Negative ~ Negative 10 180 28 At 5 mo, few days
arthropathy after stopping
prednisone
Gomez huelgas, 2002 (30) 88/F GCA No 65 953 Negative ~ Negative 10 60 7
Hakozaki, 2013 (23) 76/M CIA 10300 No 115 17.1 Negative 7 4.00
Koeger, 1995 (84) 63/M AS No 90 19700 20 21
Matsuda, 2004 (16) 62/F Sarcoidosis . 92 5.36 30
Matsuda, 2005 (19) 82/F PMR 24 11.1 Negative  Negative 20 RS,PE associated
with PMR at the
onset of the disease
but only PMR
symptoms at
relapse, time to
relapse not
mentioned
Paira, 2002 (46) 64/F PAN . No 18 . Negative 10 420
Palazzi, 2003 (24) 76/M CIA Yes 47 44 Negative ~ Negative 10
Salam, 2008 (20) 67/M PMR No 70 100 Negative ~ Negative 75 56
Schaeverbeke, 1995 (21)  66/M PMR 110 Negative 10 300
associated
with biopsy
proven GCA
Shan Sei Fan, 1999 (22) 85/F PMR 39 Negative .
Sugisaki, 2008 (25) 70/M CIA 21.6 Negative  Negative 20 2
Takeda, 2010 (31) 73/F Dermatomyositis 9.54 No 121 8.2 1:160, Negative 20 90
discrete
speckled
Tanaka, 1997 (28) 51/F SS 5990 193 Negative ~ Negative 40 During prednisone
taper, time to
relapse not
mentioned

* lymphopenia.

ANA: antineutrophil antibody; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; F: female; CIA: crystal-induced arthropathy; GCA: giant cell
arteritis; hr: hour; IU: international units; LOPS: late-onset peripheral spondyloarthropathy; M: male; mg: milligrams; ml: milliliters; mm: millimeters; PAN:
polyarteritis nodosa; PMR: polymyalgia rheumatica; RF: rheumatoid factor; AS: ankylosing spondylitis; RS,PE: remitting symmetric seronegative synovitis
with pitting oedema; SLE: systemic lupus erythematosus; SS: Sjogren’s syndrome; WBC: white blood cell.

characterised. A central question re-
mains whether RS,PE is a distinct
clinical entity, a variant of other rheu-
matologic diseases, or a paraneoplastic
syndrome. Some reports in the past
suggested that RS,PE is a syndrome
that may represent late onset of some
rheumatic diseases, such as seronega-
tive RA, spondyloarthropathies, PMR
and SS (73). Almost 50% of these were
found to be associated with rheumato-
logic diseases as per previous reviews

(37). The major difficulty in the inter-
pretation of the results lies in the fact
that there are no definite criteria for the
diagnosis of this condition. We includ-
ed studies diagnosed as RS,PE as per
the author’s judgment. However, there
were some that did not fulfill the Mc-
Carty criteria, with few being unilat-
eral, presence of RF and erosions noted
in the radiograph. Whether these cases
represent the same entity is a matter of
debate. Unlike what has been described
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in the literature, we found that only a
limited percentage of cases had an as-
sociated concomitant rheumatologic
disorder (4.23%). Publication bias and
limited follow-up periods in most cas-
es makes it difficult to interpret these
findings. The absence of subcutane-
ous nodules, RF, radiographic erosions
and good response to low dose steroids
with complete resolution makes late-
onset rheumatoid arthritis (LORA) a
less likely possibility as an explanation
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Table IIA. Baseline characteristics of RS,PE cases with concurrent solid organ tumours — genitourinary malignancy.

First author, year Age/Sex Malignancy Erosion ESR CRP WBC  Initial Other Rx  TTR Recur- Outcome
on (mm/ hr) (mg/ dl) equivalent Rx (days) (days) rence
imaging steroid
dose
(mg/day)

Bruscas Izu, 2013 (42) 72/F  TCC Bladder No 120 1.1 10 HCQ 200 mg/d ... 90 Tenosynovitis and
oedema resolved with
normalisation of ESR
and CRP at 1 month
and resolution by 90
days

Bucaloiu, 2007 (37) 80/M  Low grade bladder TCC  No 25 17.5 None 195 Complete remission

diagnosed 13 months
after diagnosis of RS,PE
Bucaloiu, 2007 (37) 76/M  Prostate Ca diagnosed No 8 17.5 No
one month after
diagnosis if RS;PE
status post anti-
androgenic therapy
Dudler, 1999 (9) 78/M  Prostate adenoca No 64 8800 15 No  Complete resolution

diagnosed 8 months
after remission

El Mahou, 2006 (35) 73/M  Grade 3 bladder ca, 80 70 Ketoprofen and Complete resolution

status post endoscopic INH, BCG with no relapse at 1
resection and weekly instillation month follow-up
intravesical BCG stopped
administration
Finnell, 2000 (32) 72/M  History of Colon Ca 45 15 175 Rapid and complete
and Prostate Ca resolution with steroid
Juncadella, 2003 (43) 85/M  Renal cell carcinoma 110 109 30 Relapse 12 weeks after
surgery and
prednisone re-started
Marto, 2010 (33) 74/M  Adenoca of prostate No 130 15.51 20 Diclofenac 150 Remission after

corticosteroid and
anti-androgenic

diagnosed via prostate
biopsy immediately

mg/day, oral,
anti-androgenic

after RS,PE was therapy therapy
diagnosed
Moran Blanco, 2003 (44) 78/M  Bladder TCC and MM 8 Melphalan 8 540
mg/m*/day
Tunc, 2004 (34) 74/M  Prostate adenocarcinoma, ... 79 19 10 Anti-androgen 90 90 Oedema resolved after
Gleason score 7 therapy 1 0 days but arthralgia
persisted
Tunc, 2004 (34) 70/M  History of prostate 10 NSAID, 14 Oedema and pain
carcinoma, high grade Zoledronic acid, resolved 2 weeks later
with bone metastasis, anti-androgen
status post TURP and
bilateral orchiectomy,
diagnosed 3 months
earlier to RS,PE onset
Vinci, 2001 (39) 69/F  Right ovarian carcinoma ... 120 108 20 Chemotherapy 30 Resolved rapidly over
FIGO stage IIb status 6 months with
post debulking diagnosed steroids, relapse at 7
at 7 months relapse months, completely
resolved 2 months
after tumour debulking
Yalbuzdag, 2013 (15) 76/M  Prostate adenocarcinoma, No 32 12 20 14 Oedema and pain
status post radical resolved over 2 weeks,
prostatectomy diagnosed rapid response to
2 years prior to RS,PE steroid with no relapse
diagnosis at 2 months
Mouly, 2001 (36) 65/M  Moderately differentiated No 91 24 13300 40 Ketoprofen 100 ... Yes  Did not respond to
TCC of bladder plus six mg IV once daily initial prednisolone 30
weekly BCG + Morphine mg/day, No relapse at
administration sulfate 30 mg 4 months
oral twice daily
for 3 days,
followed by
indomethacin
50 mg TID
Okumura, 2012 (40) 82/M  Prostate carcinoma 88 9.82 8750 30 Death after 1 year
(diagnosed 10 years ago) from metastatic
with bone metastasis prostate ca
Origuchi, 2012 (45) 81/M  Prostate ca 55 6.37 7410 5 73 No  No relapse, complete

resolution with
prednisolone

BCG: bacillus Calmette-Guérin; Ca: cancer; CRP: C-reactive protein; dl: deciliter; ESR: erythrocyte sedimentation rate; F: female; GU: genitourinary can-
cers; HCQ: hydroxychloroquine; hr: hour; INH: isoniazid; M: male; mg: milligrams; mm: millimeters; MM: multiple myeloma; RS,PE: remitting symmetric
seronegative synovitis with pitting oedema; Rx: treatment; TCC: transistional cell cancer; TTR: time to resolution; WBC: white blood cellll.
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Table II B. Baseline characteristics of RS,PE cases with concurrent solid organ tumours — gastrointestinal malignancy.

First author, year Age/Sex  Type of malignancy  Presence ~ ESR CRP WBC Initial Other Rx TTR Recur- Outcome
of erosions (mm/ hr) (mg/dl) (/mm?) cortico- medications (days) (days) rence
on imaging steroid
dose
(mg/day)

Cantini, 1999 (76) 46/M Sigmoid adeno Ca 48 2.6 12.5 Indomethacin 60 Poor response to
diagnosed at the time 150 mg/day, steroid and NSAID.
of presentation surgical Gradual resolution

resection of 10 days after surgical
adenocarcinoma resection

Ethiopia, 1999 (50) 82/F Metastatic gastric No 63 13400 20 14 Died after 4 months
adenocarcinoma due to massive PE
diagnosed at the time
of diagnosis of RS,PE

Finnell, 2000 (32) 72/M  History of Colon Ca 45 15 175 Rapid and complete
and Prostate Ca resolution with steroid

Nakashima, 1999 (47) 69/M  HCC, (moderately No 52 49 10500 20 Rapid resolution with
differentiated status prednisolone within
post anterior 48 hours
segmentectomy of
liver) diagnosed at the
time of diagnosis of
RS,PE

Olive, 1997 (6) Rectal Ca- remote

Origuchi, 2012 (45) 74/M  Stomach Ca 79.1 11.3 6500 20 51 No  Good response to

prednisolone,

No relapse
Origuchi, 2012 (45) 73/M Rectal Ca 108 12.35 17900 30 45 No  Good response to

prednisolone,

No relapse
Origuchi, 2012 (45) 79/M  Colon Ca 98 8.7 5800 20 36 No  Good response to

prednisolone,

No relapse
Origuchi, 2012 (45) 87/M  Stomach Ca 41 10.69 6100 20 30 No  Good response to

prednisolone,

No relapse

Paira, 2002 (46) 68/M Rectal adeno Ca 60 10 Poor response to
diagnosed 2 months steroid, Complete
before diagnosis of resolution following
RS,PE colectomy

Ramos Soria, 2003 (41)  73/M Prostate adeno Ca , 30 Flutamide Relapse after 10
Gleason score 7 months

Tada, 1997 (48) 80/F Gastric adenoca No 135 10.1 6900 Loxoprofen, Poor response to

intra-articular steroids, complete
Triamcinolone resolution following
injection gastrectomy

Cantini, 1998 (49) 75/M  Ca head of pancreas No 108 8.9 No remission with

without metastasis,

diagnosed at the time

of RS,PE diagnosis

initial NSAIDs,
complete resolution
following surgical
resection with no
relapse at 4 months

Ca: cancer; CRP: C-reactive protein; dl: deciliter; ESR: erythrocyte sedimentation rate; F: female; FIGO: International Federation of Gynaecology and
Obstetrics; GU: genitourinary cancers; HCC: hepatocellular carcinoma; hr: hour; M: male; MM: multiple myeloma; mg: milligrams; mm?®: cubic-millimeter;
NSAID: non-steroidal anti-inflammatory drug; RS,PE: remitting symmetric seronegative synovitis with pitting oedema; Rx: treatment; TCC: transistional
cell cancer; TTR: time to resolution; WBC: white blood cell.

for these symptoms, but whether this
represents a manifestation spectrum
of RA remains unknown. Similarly,
very few patients had HLA-DRBI1 or
HLA-B27, unlike LORA or LOPS
cases respectively. Imaging modalities
such as ultrasound and MRI may also
be helpful, as RS,PE and PMR dem-
onstrate non-synovial pathology with

prominent changes adjacent to the joint
capsule in contrast to RA (74). Some
authors also suggest that subacromial
and subdeltoid bursitis are more com-
monly associated with PMR involving
the shoulder joint; however these find-
ings are yet to be validated (75).

There has also been a growing debate
if RS,PE represents a variant of PMR
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(76). Although both of these do share
common features such as acute onset in
the elderly, excellent response to me-
dium-dose steroids and non-synovial
pathology on imaging. However, those
that believe that this is a distinct entity
note that RS,PE is more common in
males and there is involvement of dis-
tal extremities with imaging commonly
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Table II C. Baseline characteristics of RS;PE cases with concurrent solid organ tumours — lung carcinoma and others.

First author, year Age/Sex Type of Presence of ESR CRP WBC Initial Other Rx Time Recur- Outcome
malignancy erosions (mm/ hr) (mg/dl) (/mm?® cortico- medications  (days) to rence
on imaging steroid resolution
dose (days)
(mg/day)
Lung carcinoma
Allain, 2010 (52) 60/M  Adeno Ca of Lung 60 10.7 Chemotherapy
and lymphangitic
carcinomatosis
Cantini, 1999 (17) 78/M  Undifferentiated lung 98 1.8 50 Poor response to
carcinoma diagnosed steroid, died 1 month
at the time of diagnosis later
of RS,PE
Origuchi, 2012 (45) 80/M  Lung carcinoma 10.59 8230 5 24 No  Good response to
prednisolone,
No relapse
Origuchi, 2012 (45) 83/M  Lung carcinoma 89 3.96 3900 20 396 Yes  Good response to
prednisolone, relapse
over subsequent
months
Terada, 2004 (51) 61/M  Lung carcinoma 38 10.2
stage la
Other malignancies
Olive, 1997 (6) Breast carcinoma,
remote
Origuchi, 2012 (45) 78/F  Breast carcinoma 11.09 7000 20 135 No  Good response to
prednisolone,
No relapse
Paira, 2002 (46) 62/M  Fibrohistiocytoma 60 16 Chemotherapy Yes  Poor response to
diagnosed 8 months steroid
after RS,PE onset
Cantini, 1999 (17) 59/M  Undifferentiated 84 12 Died 2 months after

carcinoma (seen in CT
guided biopsy from an
osteolytic lesion of
pelvis) diagnosed 2
months after diagnosis
of RS,PE

diagnosis of Ca

Ca: cancer; CRP: C-reactive protein; CT: computed tomography; dl: deciliter; ESR: erythrocyte sedimentation rate; F: female; FIGO: International Federa-
tion of Gynaecology and Obstetrics; GU::genitourinary cancers; HCC: hepatocellular carcinoma; hr: hour; M: male; MM: multiple myeloma; mg: milli-
grams; mm?: cubic-millimeter; NSAID: non-steroidal anti-inflammatory drug; RS,PE: remitting symmetric seronegative synovitis with pitting oedema; Rx:

treatment; TCC: transistional cell cancer; TTR: time to resolution; WBC: white blood cell.

showing extensor tenosynovitis (77).
This is in contrast to PMR, which is
more common in females and involves
the proximal extremities. Similarly, the
recurrence of RS,PE was reported in
only a few cases, while most sustained
remission off the prednisone in con-
trast with PMR, where the disease has
a more protracted course and frequent
flares while trying to taper prednisone.
In spite of these striking differences, the
differential diagnosis is still broad, and
includes LORA, LOPS, PMR, CIA,
amyloid arthropathy, thyroid arthropa-
thy, paraneoplastic syndrome, early
scleroderma and mixed connective tis-
sue disease.

Our study found a significant number
of cases with a concurrent malignancy
(16.01%), especially solid organ tu-

mours (11.18%) involving the genitou-
rinary and gastrointestinal tract. The
patterns of reported malignancies how-
ever are different from the ones related
to rheumatoid arthritis or other rheu-
matologic conditions where a high rate
of lymphoma and lung carcinoma have
been reported (78). This may be a fur-
ther clue that in fact RS,PE is likely a
distinct entity. Although some authors
have pointed toward RS,PE as a para-
neoplastic syndrome linked to haema-
tological malignancies, our review not-
ed a higher incidence of solid organ
tumour associations, suggesting that
this paraneoplasic association should
be broadened. The cost-effectiveness
of aggressive cancer screening for pa-
tients with RS,PE compared to age-ap-
propriate screening will require further
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research, but physicians diagnosing
this rare disorder should be aware of
these associations. Although scarce re-
ports of drug associated RS,PE, mostly
antibiotics and oral hypoglycemics
have been reported, it is unclear wheth-
er these are related to causation or act
as triggers for the genetically- predis-
posed individuals.

Laboratory and radiological findings

Laboratory findings include a normal
white cell count with varying degrees
of anemia of chronic disease with el-
evated acute phase reactants but low
or absent ANA titers (rarely =1:80).
Although a few cases were weakly
RF positive, we question if these were
pure RS,PE cases. We propose that RF
-positive cases should be categorised
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Table III. Baseline characteristics of RS;PE cases with concurrent haematological malignancy.

First author, Year Age/Sex Type of malignancy ESR CRP  WBC Equivalent Other Rx Outcome
(mm/hr) (mg/dl) (/mm?)  steroid therapies (days)
dose
(mg/day)
Beyne-Rauzy, 2001 (85) 72/M MDS 20
Bucaloiu, 2007 (37) 67/F History of NHL, remote 54 17.5 DMARD 150 Relapse
Bucaloiu, 2007 (37) 80/M NHL diagnosed 2 months after 58 17.5 DMARD 420 Complete resolution
diagnosis of RS,;PE
Chiappetta, 2005 (70) 82/M AML diagnosed 3 months after 122 6800 10 Chemotherapy Rapid resolution in 1 week
diagnosis of RS,PE with steroids, recurrence
with attempted taper
Cobeta Garcia, 1999 (86) 72/F CLL 12 5 15 210 Relapse
Ekenel, 2000 (71) 67/M  CLL stage 4 diagnosed at the time 28 18,000 16 Chemotherapy Dramatic resolution within
of diagnosis of RS;PE 1 week, no relapse; died 8
months later from sepsis
Garcia-Cortes, 2003 (87) 72/M CLL diagnosed 4 years prior 39,700 Initial resolution with 2 weeks
to RS,PE diagnosis of steroid, relapse at 3 months
after taper
Hernandez-Beriain, 1996 (88) 88/M Myelodysplastic syndrome 2 60 18,000 15 Complete resolution following
months before diagnosis of RS,PE steroid, no recurrence at 8
months
Moran Blanco, 2003 (44) 78/M Bladder TCC and MM 8 Melphalan 8 540 No recurrence
mg/m*day
Olive, 1997 (6) 67/F Angiocentric T cell lymphoma 32 5,680 Poor response to
shortly after polyarthitis glucocorticoids, 8 mo evolution
Olive, 1997 (6) 71/ -- T cell Lymphoma 34 80.5 8,600 18 Good response to
glucocorticoids initially,
developed generalised
lymphadenothay 15 days later
Olive, 1997 (6) 69/F. Myelodysplastic syndrome 4 67 41 8 MTX added Good response to
months after RS,PE onset after recurrence glucocorticoids
initially, but recurrence
Paira, 2002 (46) 75/M Myelodysplastic syndrome 11 60 12 Erythropoetin, Poor response to steroids
months after RS;PE onset androgens
Paira, 2002 (46) 60/M  NHL 16 months after RS;PE onset 60 Chemotherapy, Poor response to steroids,
Cyclophosphamide complete response following
cancer therapy
Sayarlioglu, 2003 (89) 63/F NHL diagnosed at the time of 54 68.8  normal 15 Chemotherapy 21 Dramatic resolution within 2
diagnosis of RS,PE days, no relapse at 6 months
Sekhon, 2010 (90) 81/M CLL diagnosed at the time of 422 15 360 Complete resolution at 3
RS,PE diagnosis weeks, no recurrence at 12
months
Lilleby, 1997 (91) 81/M Multiple myeloma 46 10 Oral Gold No recurrence at 20 months
(auranofin)
3 mg BID
Yamasaki, 2002 (92) 67/... Malignant lymphoma .. 11.3 11,600 15 Toxoprofen
180 mg/day,
Diclofenac

AML: acute myeloid leukaemia; CLL: chronic lymphocytic leukaemia; CRP: C-reactive protein; DMARD: disease-modifying anti-rheumatic drug; ESR:
erythrocyte sedimentation rate; F: female; M: male; mg/day: milligrams per day; MDS: myelodysplastic syndrome; NHL: non-Hodgkin lymphoma; RS,PE:
remitting symmetric seronegative synovitis with pitting oedema; Rx: treatment; WBC: white blood cell.

as atypical RS;PE and these followed
closely over time for development of
other rheumatologic disorders. ACPA
was not reported to be positive in any
of the cases. One of the recently pub-
lished cases (published after our search
reported ACPA positivity; however the
case seemed to be related to RA and
not a true RS,PE syndrome (79). Se-
rum VEGF levels may be associated

with its pathogenesis and it might be
useful for the diagnosis and monitor-
ing of disease activity (80). Our study
shows a higher prevalence of HLA- A2
predominance like one of the previous
studies (21), followed by HLA-B7 (1,
60). HLA-DRB1 commonly associated
with RA was not seen and HLA- B27
associated with LOPS (81) respec-
tively was rare. Radiographic joint ero-
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sions were very rare (1, 6, 77). Imag-
ing modalities such as ultrasound (8)
and magnetic resonance imaging (76)
were helpful in visualising subcutane-
ous oedema and extensor tenosynovitis
(unlike the original description by Mc-
Carty describing involvement of flexor
tendons of the hands) which seem to be
the hallmark of the condition. Moreo-
ver, tenosynovitis seems to parallel the
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disease activity as well as response to
corticosteroids. Whether ultrasound
can be used for diagnosis and monitor-
ing of disease activity and response is a
matter for further study. There is very
scarce data concerning synovial fluid.
Cell count is variable, usually less than
3,000 /mm?® with polymorphonuclear
predominance in the few reported cas-
es (82). Synovial biopsy yielded a non-
specific synovitis (60).

Management and prognosis

Most patients had an excellent response
to medium-dose prednisone, mostly
within a week (46, 81). However, pa-
tients with concurrent malignancy were
found to resistant to medium-dose ster-
oids (34,46, 77) and more likely to have
arecurrence (33-36,42,70,71). In most
cases, steroids could be tapered off after
duration of 2-3 months. Uncomplicated
cases of RS,PE were found to have
excellent prognosis with recurrences
reported in only a few cases. A follow-
up study of RS,PE patients 6 years later
showed that majority of patients were
asymptomatic and not any therapy. The
patients who were on NSAIDs, gluco-
corticoids and DMARDs were found to
have other concomitant rheumatologic
disorders such as seronegative RA,
PMR and systemic sclerosis (83).

Limitations

Our study has several limitations.
First, this was a based on a collection
of reported cases from the literature,
so publication bias cannot be excluded
(though we did include abstracts from
regional meetings and multiple lan-
guages). Second, we included cases di-
agnosed by the clinical judgment of the
physicians and accepting editors, but
there was no way for us to verify these
diagnoses. Since most case reports do
not have a long follow-up period, the
long-term outcome of these patients
and development of another rheumato-
logic disorder or malignancy over time
could not adequately be studied.

Conclusion

It remains unclear whether RS;PE is a
distinct entity rather than a subset of
other rheumatologic diseases or a para-
neoplastic syndrome. However, clini-

cians should be aware that patients with
concurrent cancer tend to have more se-
vere presentation and resistance to me-
dium-dose steroids. The cost effective-
ness of aggressive cancer screening for
patients with RS,PE compared to age-
appropriate screening will need further
research. RF positive cases should be
categorised as atypical RS,PE and fol-
lowed closely over time for develop-
ment of other rheumatologic disorders.
Some authors believe that serum VEGF
levels may be associated with its patho-
genesis and it might be useful for the
diagnosis and monitoring of disease
activity; this is an important avenue for
future research. An international dis-
ease registry may be beneficial in this
regard. Recognition of this condition
is important as uncomplicated cases of
RS;PE usually have an excellent prog-
nosis and long term use of glucocor-
ticoids or immunosuppressive agents
should be discouraged.

Acknowledgements

The authors thank David L. George,
MD, FACP, MBA, Reading Health
System, West Reading, PA for his help
in the conception and improvement of
the manuscript. We also thank Bishwa
Bhasa Campus (Campus of Internation-
al Languages), Tribhuvan University,
Nepal and Matthew Brunner for their
help in translation of non-English lan-
guage manuscripts.

References

1. MCCARTY DJ, O’DUFFY JD, PEARSON L et
al.: Remitting seronegative symmetrical syn-
ovitis with pitting edema. RS3PE syndrome.
JAMA J Am Med Assoc 1985; 254: 2763-7.

2. MCCARTY DI: Perspective-syndrome of re-
mitting seronegative symmetrical synovitis
with pitting edema. J Clin Rheumatol Pract
Rep Rheum Musculoskelet Dis 1995; 1: 203-
4.

3. OLIVE A: [RS3PE, R2D2 and C3PO]. Med
Clinica 2003; 121: 316; author reply 316.

4. CHAOUAT D: Le syndrome RS3PE: Poly-
arthite aigué oedemateuse du sujet agé
d’evolution benigne.

5. OLIVE A: Sindrome de la sinovitis simétrica
seronegativa remitente del anciano RS3PE.
Rev Esp Reum 1992; 19: 333-4.

6. OLIVE A, DEL BLANCO J, PONS M ef al.: The
clinical spectrum of remitting seronegative
symmetrical synovitis with pitting edema.
The Cataldn Group for the Study of RS3PE.
J Rheumatol 1997; 24: 333-6.

7. VARSHNEY AN, KUMAR N, TIWARI A et al.:
Unilateral RS3PE in a Patient of Seronega-

413

20.

21.

22.

23.

24.

. UNILATERAL RS3PE SYNDROME:

tive Rheumatoid Arthritis. Case Rep Rheu-
matol 2013; 2013: 923797.

. AGARWAL V, DABRA AK, KAUR R et al.:

Remitting seronegative symmetrical syno-
vitis with pitting edema (RS3PE) syndrome:
ultrasonography as a diagnostic tool. Clin
Rheumatol 2005; 24: 476-9.

. DUDLER J, GERSTER JC, SO A: Polyarthritis

and pitting oedema. Ann Rheum Dis 1999;
58: 142-7.

. HARTLEY AJ, CHOWDHURY TA, JAWAD A: A

patient with recurrent oedema of the hands
and a collapse. Clin Med Lond Engl 2011;
11: 65-6.

. OZSAHIN M, ATAOGLU S, TURAN H: Unilat-

eral RS3PE with young-onset rheumatoid
arthritis. Semin Arthritis Rheum 2011; 40: el.

. OLIVIERI I, PADULA A, FAVARO L et al.:

RS3PE syndrome with unilateral involve-
ment. J Rheumatol 1994; 21: 372.

. PARISER KM, CANOSO JJ: Remitting, seron-

egative (A) symmetrical synovitis with pit-
ting edema--two cases of RS3PE syndrome.
J Rheumatol 1991; 18: 1260-2.

. KEENAN RT, HAMALIAN GM, PILLINGER

MH: RS3PE presenting in a unilateral pat-
tern: case report and review of the literature.
Semin Arthritis Rheum 2009; 38: 428-33.
MDLinx.
http://www.mdlinx.com/pain-management/
news-article.cfm/4675178/rs3pe-syndrome
(accessed 27 Nov2014).

. MATSUDA M, SAKURAI K, FUSHIMI T et al.:

Sarcoidosis with high serum levels of vascu-
lar endothelial growth factor (VEGF), show-
ing RS3PE-like symptoms in extremities.
Clin Rheumatol 2004; 23: 246-8.

. CANTINI F, SALVARANI C, OLIVIERI I: Para-

neoplastic remitting seronegative symmetri-
cal synovitis with pitting edema. Clin Exp
Rheumatol 1999; 17: 741-4.

. BERTHIER S, TOUSSIROT E, WENDLING D:

[Acute benign edematous polyarthritis in
the elderly (or RA3PE syndrome). Clinical
course apropos of 13 cases]. Presse Médicale
Paris Fr 1983 1998; 27: 1718-22.

. MATSUDA M, SHIMOJIMA Y, GONO T et al.:

Remitting seronegative symmetrical synovi-
tis with pitting oedema/polymyalgia rheumat-
ica after infection with Mycoplasma pneumo-
niae. Ann Rheum Dis 2005; 64: 1797-8.
SALAM A, HENRY R, SHEERAN T: Acute on-
set polyarthritis in older people: Is it RS3PE
syndrome? Cases J 2008; 1: 132.
SCHAEVERBEKE T, VERNHES JP, BAN-
NWARTH B et al.: Is remitting seronegative
symmetrical synovitis with pitting oedema
(RS3PE syndrome) associated with HLA-
A2? Br J Rheumatol 1995; 34: 889-90.
SHAN SEI FAN C, CONROZIER T, MATHIEU
P et al.: Polyarthrite subaigu¢ oedémateuse
bénigne du sujet agé: Une manifestation
clinique de la pseudo-polyarthrite rhizomel-
ique ? Une observation. Rev Rheum 1999;
66: 67-8.

HAKOZAKI M, FUKUDA H, TAJINO T et al.:
Remitting seronegative symmetrical synovi-
tis with pitting edema syndrome caused by
crystal-induced arthritis of the wrist: a case
report. Med Princ Pract 2013; 22: 307-10.
PALAZZI C, OLIVIERI I, D’AMICO E et al.:
Symmetrical pitting edema resembling



RS,PE revisited / P. Karmacharya et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

RS3PE in gout. Clin Rheumatol 2003; 22:
506-7.

SUGISAKI K, HIROSE T: Remitting seron-
egative symmetrical synovitis with pitting
edema (RS3PE) syndrome following sponta-
neous rupture of a gouty tophus. Mod Rheu-
matol Jpn Rheum Assoc 2008; 18: 630-3.
CHOI YM, SHEEN DH, LEE Y] et al.: Sjogren’s
syndrome presenting as remitting seronega-
tive symmetric synovitis with pitting edema
(RS3PE). J Korean Med Sci 2003; 18: 606-8.
COBETA GARCIA JC, MARTINEZ BURGUI J:
[RS3PE syndrome or benign edematous pol-
ysynovitis in the elderly. Study of 8 cases].
Rev Clinica Esp 1999; 199: 785-9.

TANAKA N, NAKANO T, ISSHIKI K et al.:
[Case of remitting seronegative symmetrical
synovitis with pitting edema complicated
with Sjogren syndrome]. Nihon Naika Gak-
kai Zasshi J Jpn Soc Intern Med 1997, 86:
1248-50.

DEJACO C, WIPFLER E, DUFTNER C et al.:
Remitting seronegative syndrome with pit-
ting edema as the presenting symptom in a
young, male patient with sarcoidosis: a case
report. Arthritis Rheum 2008; 59: 148-52.
GOMEZ HUELGAS R, SAN ROMAN TERAN
CM, JUAREZ FERNANDEZ C: [RS3PE syn-
drome as presenting form of giant cell arteri-
tis]. Rev Clinica Esp 2002; 202: 361-2.
TAKEDA K, FUJITA J, FUIII T et al.: Case of
remitting seronegative symmetrical synovi-
tis with pitting edema (RS3PE syndrome)
showing dermatomyositis-like  eruption.
J Dermatol 2010; 37: 102-6.

FINNELL JA, CUESTA IA: Remitting seron-
egative symmetrical synovitis with pitting
edema (RS3PE) syndrome: a review of the
literature and a report of three cases. J Foot
Ankle Surg Off Publ Am Coll Foot Ankle
Surg 2000; 39: 189-93.

MARTO G, KLITNA Z, BILEU MC et al.: Remit-
ting seronegative symmetrical synovitis with
pitting oedema syndrome, associated with
prostate adenocarcinoma: a case report. Acta
Reumatol Port 2010; 35: 358-60.

TUNC SE, ARSLAN C, AYVACIOGLU NB ef al.:
Paraneoplastic remitting seronegative sym-
metrical synovitis with pitting edema (RS3PE
syndrome): a report of two cases and review of
the literature. Rheumatol Int 2004; 24: 234-7.
EL MAHOU S, POPA L, CONSTANTIN A et al.:
Remitting seronegative symmetrical syno-
vitis pitting oedema after BCG instillation.
Clin Rheumatol 2006; 25: 566-7.

MOULY S, BERENBAUM F, KAPLAN G: Re-
mitting seronegative symmetrical synovitis
with pitting edema following intravesical ba-
cillus Calmette-Guérin instillation. J Rheu-
matol 2001; 28: 1699-701.

BUCALOIU ID, OLENGINSKI TP, HARRING-
TON TM: Remitting seronegative symmetri-
cal synovitis with pitting edema syndrome in
a rural tertiary care practice: a retrospective
analysis. Mayo Clin Proc 2007; 82: 1510-5.
UNILATERAL RS3PE SYNDROME: MDLinx.
http://www.mdlinx.com/pain-management/
news-article.cfm/4675178/rs3pe-syndrome
(accessed 27 Nov2014).

VINCI M, MALAGUARNERA L, PISTONE G:
RS3PE and ovarian cancer. Ann Rheum Dis
2001; 60: 429-31.

40.

41.

42.

43.

44

45.

46.

47.

48

49.

50.

51.

52.

53.

54.

55.

OKUMURA T, TANNO S, OHHIRA M et al.: The
rate of polymyalgia rheumatica (PMR) and
remitting seronegative symmetrical synovitis
with pitting edema (RS3PE) syndrome in a
clinic where primary care physicians are work-
ing in Japan. Rheumatol Int 2012; 32: 1695-9.
RAMOS SORIA F, DOMENECH SANTASU-
SANA M, GUASCH JORDAN I et al.: [RS3PE
syndrome as a first manifestation of prostatic
carcinoma]. An Med Interna Madr Spain
1984 2003; 20: 217-8.

BRUSCAS 1ZU C, PUERTAS JR, CABRERIZO-
GARCIA JL: RS3PE syndrome as a first mani-
festation of bladder carcinoma. Reumatol
Clin2013;9: 74.

JUNCADELLA E, RAMENTOL M, ROZADILLA
A et al.: [RS3PE syndrome and renal cancer].
Med Clinica 2003; 121: 638-9.

. MORAN BLANCO A, BLANCO SUAREZ MD,

HERRERA RUBIO JA et al.: [RS3PE syn-
drome associated to AL-amyloidosis and
multiple myeloma, with intestinal pseudo-
obstruction]. Med Clinica 2003; 120: 79.
ORIGUCHI T, ARIMA K, KAWASHIRI S-Y et
al.: High serum matrix metalloproteinase 3 is
characteristic of patients with paraneoplastic
remitting seronegative symmetrical synovitis
with pitting edema syndrome. Mod Rheuma-
tol Jpn Rheum Assoc 2012; 22: 584-8.
PAIRA S, GRAF C, ROVERANO S et al.: Re-
mitting seronegative symmetrical synovitis
with pitting oedema: a study of 12 cases. Clin
Rheumatol 2002; 21: 146-9.

NAKASHIMA H, TANAKA Y, SHIGEMATSU H
et al.: Remitting seronegative symmetrical
synovitis with pitting edema syndrome asso-
ciated with cryptogenic hepatocellular carci-
noma. Clin Exp Rheumatol 1999; 17: 390-1.

. TADAY, SATO H, YOSHIZAWA S et al.: Remit-

ting seronegative symmetrical synovitis with
pitting edema associated with gastric carci-
noma. J Rheumatol 1997; 24: 974-5.
CANTINI F, OLIVIERI I, SALVARANI C: More
on remitting seronegative symmetrical syno-
vitis with pitting edema as paraneoplastic
syndrome. J Rheumatol 1998; 25: 188-9.
ETHIOPIA A, BELL D: Gastric carcinoma in
association with remitting seronegative sym-
metrical synovitis with pitting edema. J Rheu-
matol 1999; 26: 1203-4.

TERADA T, ISHIMURA H, IWAGAKI T et al.:
[Anesthetic management for a patient with
remitting seronegative symmetrical synovi-
tis with pitting edema (RS3PE) syndrome].
Masui 2004; 53: 1039-41.

ALLAIN J, MEKINIAN A, STIRNEMANN J et
al.: [Remitting seronegative symmetrical
synovitis with pitting edema and lung carci-
noma]. Rev Prat 2010; 60: 750.

YAMAUCHI K, SATO Y, YAMASHITA K et al.:
RS3PE in association with dipeptidyl pepti-
dase-4 inhibitor: report of two cases. Diabe-
tes Care 2012; 35: ¢7.

MAINALI NR, SCHMIDT TR, ALWEIS R et al.:
Novel Development of remitting seronega-
tive symmetrical synovitis with pitting edema
(RS3PE) syndrome due to insulin therapy.
Am J Case Rep 2014; 15: 119-22.
NICOLAS-SANCHEZ FJ, ROZADILLA SACA-
NELL JR, GORT OROMI AM et al.: [RS3PE as-
sociated with tuberculosis]. An Med Interna
Madr Spain 1984 2007; 24: 494-6.

414

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

SMYTH D, REHMAN R, REMUND K et al.:
Remitting seronegative symmetrical syno-
vitis with pitting oedema associated with
rifampicin. Ir J Med Sci 2011; 180: 585-6.
HELLING CA, LOCURSIO A, MANZUR ME
et al.: Remitting seronegative symmetrical
synovitis with pitting edema in leprosy. Clin
Rheumatol 2006; 25: 95-7.

COITEUX I, DEPAIRON M, HAYOZ D: Pitting
edema of the four extremities of rapid ap-
pearance. VASA Z Fiir Gefisskrankh 2005;
34: 144-6.

KATO T, UBARA Y, SAWA N et al.: An abrupt
onset of seropositive polyarthritis with prom-
inent distal tenosynovitis concomitant with
bronochiolitis obliterans organizing pneumo-
nia (BOOP): consideration of the relationship
with RS3PE syndrome. Intern Med Tokyo Jpn
2004; 43: 143-7.

RUSSELL EB, HUNTER JB, PEARSON L ef al.:
Remitting, seronegative, symmetrical syno-
vitis with pitting edema--13 additional cases.
J Rheumatol 1990; 17: 633-9.

SAKODA H, ITO S, KANDA H et al.: Associa-
tion between type 1 diabetes mellitus and re-
mitting seronegative symmetrical synovitis
with pitting edema: a case report. Diabetes
Res Clin Pract 2011; 91: e43-4.

ITO E, OKAMOTO H, MOCHIZUKI A et al.:
Remitting seronegative symmetrical syno-
vitis with pitting edema (RS3PE) syndrome
accompanied by Parkinson’s disease. Intern
Med Tokyo Jpn 2007; 46: 1139-42.
TRIPLETT LM, PFISTER AK: The clinical en-
tity of remitting seronegative synovitis with
pitting edema (RS3PE syndrome). W V Med
J2001; 97: 302-4.

CHAOUAT D, LE PARC JM: The syndrome of
seronegative symmetrical synovitis with pit-
ting edema (RS3 PE syndrome): a unique
form of arthritis in the elderly? Report of 4 ad-
ditional cases. J Rheumatol 1989; 16: 1211-3.
KAWASHIRI S, NAKANO M, KAWAKAMI A et
al.: Monitoring of therapeutic efficacy in a
patient with RS,PE syndrome by serologic
variables and radiographic methods. Rheu-
matol Int 2010; 30: 1677-80.

COLNOT F, HENNEQUIN P, ALEXANDRE J-L
et al.: [Remittent seronegative symmetrical
synovitis with pitting oedema revealing sys-
temic lupus erythematous in elderly]. Rev
Médecine Interne Fondée Par Société Natl
Francaise Médecine Interne 2004; 25: 404-6.
FERNANDEZ SILVA MJ, VILARINO MENDEZ
CR: [RS3PE Syndrome: Remitting Seronega-
tive Symmetrical Synovitis with Pitting Ede-
ma: A presentation of 3 cases]. Semergen Soc
Esp Med Rural Generalista 2012; 38: 472-5.
ALVAREZ DIAZ H: RS3PE Syndrome: ex-
tending spectrum? Eur J Intern Med 2009;
20: e140.

DIEZ-PORRES L, MUNOZ-FERNANDEZ S,
AGUADO P et al.: Remitting seronegative
symmetrical synovitis with pitting oedema as
the first manifestation of psoriatic arthropa-
thy. Rheumatol Oxf Engl 2002; 41: 1333-5.
CHIAPPETTA N, GRUBER B: Remitting seron-
egative symmetrical synovitis with pitting
edema associated with acute myeloid leuke-
mia. J Rheumatol 2005; 32: 1613-4.
EKENEL M, YAVUZ S, KARTI S et al.: Remit-
ting seronegative symmetrical synovitis with



RS,PE revisited / P. Karmacharya et al.

72.

73.

74.

75.

76.

71.

78.

pitting oedema associated with chronic lym-
phocytic leukaemia. Clin Rheumatol 2000;
19: 247-8.

PERANDONES CE, COLMEGNA I, ARANA
RM: Parvovirus B19: another agent associ-
ated with remitting seronegative symmetrical
synovitis with pitting edema. J Rheumatol
2005; 32: 389-90.

HEALEY LA: RS3PE syndrome. J Rheumatol
1990; 17: 414.

MCGONAGLE D, PEASE C, MARZO-ORTEGA
H et al.: The case for classification of polymy-
algia rheumatica and remitting seronegative
symmetrical synovitis with pitting edema as
primarily capsular/entheseal based patholo-
gies. J Rheumatol 2000; 27: 837-40.
SALVARINI C, CANTINI F, OLIVIERI I et al.:
Magnetic resonance imaging and polymyal-
gia rheumatica. J Rheumatol 2001; 28: 918-
9.

CANTINI F, SALVARANI C, OLIVIERI I ef al.:
Remitting seronegative symmetrical synovi-
tis with pitting oedema (RS3PE) syndrome:
a prospective follow up and magnetic reso-
nance imaging study. Ann Rheum Dis 1999;
58:230-6.

KIMURA M, TOKUDA Y, OSHIAWA H et al.:
Clinical characteristics of patients with re-
mitting seronegative symmetrical synovitis
with pitting edema compared to patients with
pure polymyalgia rheumatica. J Rheumatol
2012; 39: 148-53.

SMITTEN AL, SIMON TA, HOCHBERG MC et

79.

80.

81.

82.

83.

84.

85.

al.: A meta-analysis of the incidence of ma-
lignancy in adult patients with rheumatoid
arthritis. Arthritis Res Ther 2008; 10: R45.
HORAI Y, HONDA M, NISHINO A et al.:
Anti-citrullinated protein antibody-positive
rheumatoid arthritis associated with RS3PE
syndrome-like symptoms and an elevated se-
rum vascular endothelial growth factor level
in a patient with myasthenia gravis. Intern
Med Tokyo Jpn 2014; 53: 895-8.

ARIMA K, ORIGUCHI T, TAMAI M et al.:
RS3PE syndrome presenting as vascular en-
dothelial growth factor associated disorder.
Ann Rheum Dis 2005; 64: 1653-5.
SCHAEVERBEKE T, FATOUT E, MARCE §
et al.: Remitting seronegative symmetrical
synovitis with pitting oedema: disease or
syndrome? Ann Rheum Dis 1995; 54: 681-4.
ROBLOT P, ZAIM A, AZAIS 1 et al.: [RS3PE:
a clinical diagnosis, a prognosis more simple
than its name]. Rev Med Interne 1998; 19:
542-7.

GUMA M, CASADO E, TENA X et al.: RS3PE:
six years later. Ann Rheum Dis 1999; 58:
722-3.

KOEGER AC, KARMOCHKINE M, CHAIBI P:
RS3PE syndrome associated with advanced
ankylosing spondylitis. J Rheumatol 1995;
22: 375-6.

BEYNE-RAUZY O, REVEL V, DESFOSSEZ V et
al.: [RS3PE syndrome: an acute edematous
polyarthritis of the elderly with variable prog-
nosis]. Ann Med Interne 2001; 152: 276-8.

415

86.

87.

88.

89.

90.

91.

92.

COBETA-GARCIA JC, DOMINGO-MORERA
JA, MARTINEZ-BURGUI J: RS3PE syndrome
and chronic lymphoid leukaemia. Clin Exp
Rheumatol 1999; 17: 266-7.
GARCIA-CORTES D, ROMERO-LIRA JL, NEL-
LEN-HUMEL H et al.: [Seventy-two year-old
woman with asthenia, adynamia, lighthead-
edness, hyporeflexia, lower-limb edema, and
dyspnea]. Gac Med Mex 2003; 139: 65-8.
HERNANDEZ-BERIAIN JA, CUESTA-CAL-
LARDO I, SEGURA-GARCIA C: Remitting
seronegative symmetrical synovitis with
pitting edema: a rheumatic manifestation of
myelodysplastic syndrome? Rev Rhum Engl
Ed 1996; 63: 629-30.

SAYARLIOGLU M, BAYRAM I, SAYARLIOG-
LU H et al.: Remitting seronegative symmet-
rical synovitis with pitting edema syndrome
associated with non-Hodgkin’s lymphoma: a
case report. Clin Rheumatol 2004; 23: 188-9.
SEKHON L: Remitting seronegative symmet-
rical synovitis with pitting edema. JAAPA Off
J Am Acad Physician Assist 2010; 23: 38,40,
43.

LILLEBY V, GRAN JT: [Remittent seron-
egative symmetrical synovitis with pitting
edema]. Tidsskr Nor Laegeforen 1997; 117:
517-8.

YAMASAKI T, TAKEOKA Y, NAKAO Y et al.:
[Remitting seronegative symmetrical syno-
vitis with pitting edema (RS3PE) syndrome
with malignant lymphoma]. Nihon Naika
Gakkai Zasshi 2002; 91: 1031-3.



