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Introduction

In 1985, McCarty and colleagues first described
remitting seronegative symmetrical synovitis with pit-
ting edema (RS3PE) as a distinct form of seronegative
rheumatoid arthritis (RA)-like polyarthritis that pri-
marily affects elderly men.1 Currently, the literature

supports RS3PE as a distinct and separate syndrome.2
RS3PE is clinically characterized by pitting edema of
both hands and feet, lack of subcutaneous nodules,
negative rheumatoid factor (RF), absence of radi-
ographic erosions, no association with HLA-DRB1 al-
leles, excellent response to glucocorticoids and a good
prognosis.2,3 It has always been a matter of debate be-
tween rheumatologists as to whether to consider it a
disease or a syndrome. The authors present a case re-
port that is discussed based on a review of current lit-
erature. The authors also compare the clinical,
laboratory and radiological features between various
rheumatic diseases, such as rheumatoid arthritis,
polymyalgia rheumatica and spondyloarthropathies,
which are much more common than RS3PE, and may
also present with distal extremity pain and swelling.2,3

Case Report

A 75-year-old male, with a past medical history
of systemic hypertension, dyslipidemia and benign
prostatic hyperplasia, was referred to the Orthopedics
Department with major complaints of pain and stiff-
ness of the shoulder girdle, as well as swelling and
pain of all metacarpophalangeal joints (MCP), fourth
and fifth right proximal interphalangeal joints and
both wrists, for at least the previous five weeks. The
onset was acute and the pain was moderate to severe
in intensity, with no irradiation, but there was morn-
ing stiffness lasting for less than half an hour. The
patient denied any history of previous joint, bone or
back pain, fever, trauma, rash or pruritus. He was di-
agnosed with carpal tunnel syndrome, with a com-
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patible electromyography, and submitted to surgery.
Nevertheless, there was no improvement and his
joint pain worsened, associated with swollen hands
and feet and less mobility, with poor response to non-
steroidal anti-inflammatory drugs. On examination,
there was marked pitting tender edema of the hands
extending up to the wrist joint, as well as in the an-
kles and feet (Figure 1A and B), with normal skin
and nails and without splenomegaly. There was lim-
itation of movements of the wrist and MCP joints,
but no neurological deficit. The patient had normal
range of motion of the shoulder, as well as a good
mobility of the axial skeleton. His vitals were within
the normal range and in the rest of his systemic ex-
amination (including locomotor) no abnormality was
detected. Initial blood test showed normochromic
and normocytic anemia (10.7 g/L hemoglobin;
medium globular volume of 85 fL), raised inflamma-
tory markers (erythrocyte sedimentation (ESR) 60
mm/h, C-reactive protein (CRP) 16.73 mg/dL), nor-

mal white blood count and blood smear. Autoanti-
body screen and rheumatoid factor were negative,
with positive HLA-B27. Both RF and anti-cyclic cit-
rullinated peptides (CCP) were negative. The X-ray
of the hands and feet was normal, without any evi-
dence of erosions or fracture. The diagnosis of
RS3PE was made, and the patient was given oral
prednisolone (20 mg/day). There was a good re-
sponse, as pain started subsiding within a week, and
all the symptoms were relieved within four weeks
(Figure 1C and D). Later during the follow-up, he
was screened for hidden occult malignancy; the
tumor markers, the computed tomography thorax/ab-
domen, upper and lower digestive endoscopies were
reported as normal. He has been in regular follow-
up for the last 6 months, on tapering dose of pred-
nisolone, without any residual disability or deformity
or any further flare-ups. He will continue to be peri-
odically monitored, including ultrasound surveil-
lance of the prostatic hyperplasia.
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Figure 1. A) and B) Marked pitting edema of the hands, as well as in ankles and feet. C) and D) The excellent response
to corticosteroid therapy, with remission of edema after 4 weeks of treatment.
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Discussion

After McCarty first described RS3PE syndrome,
Olive et al.4 proposed the following diagnostic crite-
ria: bilateral pitting edema of both hands, sudden onset
of polyarthritis, age more than 50 years, seronegative
rheumatoid factor. The exact incidence and prevalence
are not known. It affects more men than women with
a ratio of 2:1, although a female predominance has
been described in the last decade,5 and it is more fre-
quent in the elderly.6 Since the original description,
over 330 cases of RS3PE have been described.7 Most
of the cases are idiopathic and fulfill the original cri-
teria. However, many cases do not, adding new dimen-
sions to this entity.
The laboratory parameters include elevated acute

phase reactants (ESR, CRP), indicating an underlying
inflammatory process. Rheumatoid factor and anti-
CCP are typically negative. Anti-nuclear antibodies
are rarely positive. Varying degrees of anemia (partic-
ularly anemia of chronic diseases) may be present,
which was the case of this patient. Radiologically, ero-
sions are classically absent on X-rays. Ultrasonogra-
phy/magnetic resonance imaging of the extremities
have shown tenosynovitis as a major cause of subcu-
taneous edema.2,3,6,7 Our patient presented with all
these features. He was first diagnosed with carpal tun-
nel syndrome, and the surgical intervention did not im-
prove the situation. Although the electromyography
results were consistent with this diagnosis, there may
have been an overlap of clinical entities, hindering the
diagnosis of RS3PE.
The immunopathogenesis of the disease is still in

the dark. Various studies have established the role of
the vascular endothelium derived growth factor
(VEGF) as a major contributor to polysynovitis and
subcutaneous edema of the extremities, by increasing
vascular permeability.3 VEGF has potent vasodilatory
effects and increases vascular permeability.2 Arima et
al. measured serum VEGF levels of three RS3PE pa-
tients and compared them with those of patients with
several classic connective tissue diseases (2005) and
found several-fold increase of VEGF levels in patients
with RS3PE over the controls.8 The elevated VEGF
levels in patients with RS3PE decreased after gluco-
corticoid treatment, indicating a possible role of
VEGF in the disease.
A central question is whether RS3PE is a distinct

clinical entity or just a variant of polymyalgia
rheumatica (PMR). Previous reports suggest that
RS3PE is a syndrome that may represent the late be-
ginnings of other rheumatic diseases, such as RA,
spondyloarthropathies, and SS, among others.2,3,6,9,10 A
study from Kimura et al. in 2012 revealed that all stud-
ied patients with RS3PE met PMR criteria, an unex-
pected finding.10

PMR is characterized by inflammatory pain and
stiffness of the shoulder and pelvic girdles, with bio-
chemical evidence of inflammation. It occurs most
frequently in patients over 50 years of age, and is the
most common rheumatic disease in older individuals.
However, clinical diagnosis of PMR is rather difficult
due to the large differential diagnosis that can mimic
PMR, and due to the wide variation in clinical pic-
ture.11 Presenting symptoms, including proximal pain
and stiffness, a commonly accepted characteristic of
PMR, are not indicative of PMR and can occur in
other rheumatologic diseases.12 The presented patient
had no decrease in muscle strength of the scapular or
pelvic girdle.
Although RS3PE and PMR share several features,

they appear to be clinically distinctive. The relatively
acute onset of symmetrical inflammation of joints and
carpal tunnel syndrome are overlapping features.10
However, RS3PE syndrome is more common in men,
involving the wrist, carpus, and flexor digitorum ten-
dons disproportionately, and is associated with marked
pitting edema of the dorsum of the hand. In contrast,
PMR is more common in women, predominantly in-
volving the shoulders and hips. The duration of PMR
may be considerably longer, often many years, and
flares accompanying reduction of prednisone dosage
are very common.10,12 On the other hand, in RS3PE
most patients respond well and begin to notice signif-
icant symptomatic improvement within 24 to 72 h fol-
lowing starting glucocorticoids. Prednisone or other
glucocorticoid equivalents of 10-15 mg daily are used
for 2 to 3 weeks and may be tapered every week there-
after to maintain control of the disease with the lowest
dosage possible for 12 to 18 months. In general, all
cases treated remained well without treatment after re-
mission.2,3,6,9,10,12 This patient noted an improvement
after one week of treatment, and he was asymptomatic
by the end of the fourth week. Disease-modifying anti-
rheumatic drugs were rarely tried or needed in this dis-
ease.2 No reports of biologic use to treat RS3PE have
been seen to our knowledge. Generally, patients with
RS3PE without concomitant neoplasm carry a good
prognosis. 
The differential features of RS3PE syndrome,

PMR and RA are compared in Table 1.3,6,13
Facing the symptoms of this patient it was impor-

tant to rule out other rheumatologic diseases. Although
he had a positive HLA-B27 and elevated acute phase
reactants, he did not have chronic inflammatory back
pain or any signs of sacroiliitis, psoriasis, enthesitis or
dactylitis. Besides, all the spinal mobility measure-
ments were within normal ranges, which make the di-
agnosis of ankylosing spondylitis or psoriatic arthritis
less probable. 
Both cancer and benign tumors have been reported

in association with RS3PE since 1985, and they in-
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clude both hematological malignancies (Hodgkin’s
lymphoma, leukemia) and solid tumors (prostate, gas-
trointestinal, lung, breast, ovary, bladder, endometrium
and fibrous histiocytoma).14 In addition to the single
case reports, there were several case series reports to
address the incidence of malignancy in RS3PE pa-
tients. Based upon the pooled data of the above sepa-
rate studies, the malignancy rate in association with
European/American RS3PE patients was estimated to
be 31%.2 Even though most often RS3PE presents be-
fore the discovery of a malignancy, it can occasionally
present after the diagnosis of a malignancy. Overall,
the current consensus is that RS3PE represents a form
of paraneoplastic rheumatic syndrome.2,10,12,14 Muscu-
loskeletal symptoms arise in the joints, fasciae, mus-
cles, vessels, or bones generally no longer than 2 years
before the diagnosis of an associated neoplasm.2
In the neoplastic microenvironment, angiogenesis

is an underlying promoter for tumor growth, invasion,
and metastasis. As previously stated, VEGF plays an
important role in the angiogenic process.15 It has potent
vasodilatory effects and increases vascular permeabil-
ity. Moreover, elevated levels of interleukin-6 and ma-
trix metalloproteinase-3 were reported in patients with
cancer and RS3PE compared to those without neo-
plastic disease.2 Given that RS3PE is a heterogeneous
syndrome and associated with malignancies in a sig-
nificant number of cases, further study of other poten-
tial mechanisms in RS3PE patients, particularly those
with neoplasia, is needed. Patients with coexisting
RS3PE and malignancy tend to respond poorly to glu-
cocorticoid therapy and to have more dramatic sys-
temic symptoms. Treatment of the underlying
malignancy in RS3PE may be important. The progno-
sis of these patients may depend on the underlying ma-
lignancies.2

Conclusions

Remitting seronegative symmetrical synovitis
with pitting edema is a syndrome characterized by
acute onset of polyarthritis with negative rheumatoid
factor, absence of joint erosions on radiographs and
an exquisite response to low-dose steroids, with a
sustained long-term response. An early prompt diag-
nosis is required, as proper treatment results on a dra-
matic relief of the patient, while misdiagnosis results
in a more intensive and expensive therapy, over a
long period of time. It may present as a paraneoplas-
tic manifestation, especially in older people who
show a poor response to steroids. Currently, there are
no data to support cost-effectiveness of screening for
a malignancy in the setting of RS3PE; however, age-
appropriate screening is favored, particularly for
non-steroid responders.
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Table 1. The differential features of RS3PE syndrome, polymyalgia rheumatica and rheumatoid arthritis.

                                                                      RS3PE                                PMR                                                     RA

Onset                                                              Sudden                                May be sudden                                      Gradual

Age of onset                                                   After sixth decade               After sixth decade                                 Third to fifth decade

Sex predominance                                         Male 2:1                              Female 2:1                                             Female 2:1

Synovitis                                                        Moderate                            Absent                                                   Severe

Pitting edema                                                 Common                             Rare                                                       Rare

Joints                                                             Wrist and feet                      Shoulder and pelvic girdle                    Hands, feet, wrist, knees

Rheumatoid factor                                        Negative                              Negative                                                Positive

Sedimentation rate                                         High                                    Very high                                               Normal-high

Response to low-dose steroids                      Very good                           Good                                                      Moderate

Remission                                                      6-15 months                        24 months                                              No remission

Long-term prognosis                                     Excellent                             Frequent relapses and recurrences        Variable

RS3PE, remitting seronegative symmetrical synovitis with pitting edema; PMR, polymyalgia rheumatica; RA, rheumatoid arthritis.
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