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Remitting seronegative symmetrical synovitis
with pitting edema: a review
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ABSTRACT

Remitting seronegative symmetrical synovitis

with pitting edema (RS3PE) is a rare benign
rheumatological condition characterized by sudden-
onset symmetrical distal extremity edema. It can
present as an isolated disease process or could be
associated with other conditions. Rheumatoid factor
and anticitrullinated protein antibodies are negative
by definition. In current literature, there is paucity
of data about the disease process. We performed

a literature search using the PubMed database

to identify 38 articles that met our inclusion and
exclusion criteria. Our literature review focuses on
the clinical picture and its diverse associations. Role
of various acute phase reactants has also been
outlined. There is a generalized consensus among
clinicians on using moderate dose steroids for
treatment. Other management options for refractory
cases have also discussed. Value of several imaging
modalities in diagnostic evaluation of this disease
entity is touched on. Since RS3PE can be associated
with other diseases, specifically cancer, timely
diagnosis of this condition is necessary.

INTRODUCTION

Remitting seronegative symmetrical synovitis
with pitting edema (RS3PE), first portrayed
by McCarty in 1985, is a rare inflammatory
syndrome characterized by sudden-onset
swelling and pitting edema involving distal
extremities. The current prevalence RS3PE
is 0.09% and has more predilection towards
elderly male population.' Tt is also known by
other names such as ‘puffy edematous hand
syndrome’ or ‘distal extremity swelling with
pitting edema’.> There exists some degree of
heterogeneity of RS3PE in terms of clinical
presentations, diagnostic markers and manage-
ment. Physical exam and MRI findings are
commonly used to support the diagnosis in the
current clinical setting and potential of other
imaging studies have been discussed. Although
isolated cases of RS3PE have been reported, it
is most of the times associated with an inciting
event/condition.

There are currently no diagnostic tests for
RS3PE. However, diagnostic criteria proposed
by Olivé in 1997 have been used by physicians
for many years.> This includes the following
features:

L. Patients over 50 years of age.

I1. Painful edema of both hands.

III. Acute onset of polyarthritis.

IV. Rheumatoid factor (RF) negative and
radiological evidence showing absence of artic-
ular destruction or alteration.

Due to a paucity of knowledge about the
disease condition, many cases tend to be undi-
agnosed and there is a lag in management
leading to severe disability and distress for the
patients as shown by Okumura et al.* Hence,
more awareness is needed among physicians
regarding this disease entity. There are several
case reports and case series written. But no
updated review article exists on the disease
process which points to a need for a detailed
review of the pathology. Our aim is to present all
the available literature about RS3PE in a review
article for easy access. This article focuses more
on literature from the past 10 years. We have
done a comparative analysis of all the diseases
it presents with.

METHODS

Literature search was performed through
PubMed using the keyword RS3PE. Studies
were selected after applying the following inclu-
sion and exclusion criteria.

Inclusion criteria

Human subjects;

Paper published in the English language;
All study types were included;

Only studies done over the past 10 years
were included.

vvyyvyy

Exclusion criteria

» Animal studies;

» Non-English literature;
» Studies >10 years old.

Results

After applying the keyword RS3PE, a total of 49
articles were obtained. Out of these articles, 10
were removed as the literature was incomplete.
We analyzed 27 case reports, 1 meta-analysis, 2
review articles, 2 letters to the Editor, 6 cohort
and multicenter studies and 1 comparative
study. The total number of participants in our
study with respect to the case reports and series
were 33.
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Figure 1  Typical and atypical sites of pitting edema in remitting

seronegative symmetrical synovitis with pitting edema (RS3PE).

DISCUSSION

RS3PE is a rare inflammatory condition characterized by
distal symmetric synovitis, pitting edema which is sudden in
onset. This condition typically affects elderly men.' Pitting
edema most commonly involves the dorsum of hands and
feet. However, bilateral edema at other sites such as ankle,
knee, arms and legs has also been reported (figure 1).
Symmetrical polyarthralgia generally involves the metacar-
pophalangeal and wrist joints yet pain at several other joints
like distal interphalangeal and proximal interphalangeal has
been documented (figure 2). Furthermore, skin manifesta-
tions like urticarial rash have also been observed in some
patients.’

RS3PE and laboratory abnormalities

Like other inflammatory disease pathology, patients with
RS3PE can show significant elevations in acute phase reac-
tants like erythrocyte sedimentation rate (ESR), C reactive
protein (CRP), matrix metalloproteinase-3 (MMP-3) and
vascular endothelial growth factor (VEGF). In our study,
ESR was elevated in 88% of the cases while CRP was
raised in 100% of the cases. These serological markers play
a supportive role in diagnosis, and help in predicting the
prognosis of the syndrome. Tani et al reported a signifi-
cantly higher initial CRP level in patients with poor disease
control.® Serum MMP-3 level (median 437.3 ng/mL) in the
patients with paraneoplastic RS3PE was significantly higher
than that in patients without neoplasia (median 114.7 ng/mL)

Common sites of Joints Involvement
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Figure 2  Sites of joint involvement in remitting seronegative
symmetrical synovitis with pitting edema (RS3PE). DIP, distal
interphalangeal; MP, metacarpophalangeal; PIP, proximal
interphalangeal.

(p<0.05).” Hence, it is believed that a high serum MMP-3 is
highly characteristic of a paraneoplastic syndrome. VEGF,
which was measured by seven case reports in our dataset,
was elevated in a 1009% of the patients. Arima et al reported
VEGF to be specifically associated with RE3PE, relative to
other connective tissue diseases.® However, a study in 2016
(n=80) showed that VEGF should not be associated with
any specific rheumatological disorder, rather it is a marker
of inflammatory rheumatological disease.” Nevertheless, it
is routinely measured in clinical practice as a marker for
an inflammatory pathology. In our study, anemia, most
commonly anemia of chronic disease, was reported in half
of the cases.

RS3PE and radiological imaging

In a clinical setting, both inpatient and outpatient, the most
common initial imaging modality used for RS3PE is X-ray
due to its easy access and wide availability. The X-ray find-
ings are usually non-specific for RS3PE, but may help rule
out other pathologies with joint involvement. There are
no joint erosions with RS3PE on X-ray. MRI may prove to
be helpful in establishing a diagnosis but its use has been
limited due to cost and availability. The imaging modality
of choice for RS2PE is a color Doppler ultrasound and is
considered superior to other imagining modalities due to
its ability to detect hypervascularity in tendons and joints,
thus facilitating the differentiation of synovial proliferation
or effusion. It is also a reliable, easily accessible and cost-
effective modality of radiological evaluation.'® The imaging
modalities are summarized in table 1.

Standard treatment and case-specific treatment
strategies for RS3PE

The standard treatment regimens for RS3PE could typically
include agents such as non-steroidal anti-inflammatory
drugs, salicylates, hydroxychloroquine, gold salts and corti-
coids." Current literature and the generalized consensus
among physicians extensively supports the use of oral
glucocorticoids as the initial and most effective treatment
modality. However, depending on the clinical presentation,
other therapeutic options may provide symptomatic relief
and help induce remission.'? From our analysis, all isolated
cases responded positively to steroids. Similar results were
shown in a study by Karmacharya et al, where most patients
responded well to medium-dose glucocorticoids (16.12+9.5
mg/day)."® The cases of RS3PE associated with malignancies
can be treated either with higher dose of glucocorticoids
or curative treatment of the underlying malignancy might
be needed to provide symptomatic relief. A meta-analysis
with 331 patients has shown that patients with RS3PE and
concurrent malignancy required significantly higher doses
of prednisone (18.12 vs 15.76 mg, p value of 0.304)."
During our analysis, we found that two patients with lung
cancer with RS3PE could not achieve complete remission
when treated with steroids alone. However, significant
improvement was seen when one of the patients was started
on chemotherapy with pembrolizumab.'* The other patient
responded only partially to steroids but complete remission
was achieved 4 days after surgical treatment of cancer.’’ We
also report a similar finding in two patients with prostate
adenocarcinoma with RS3PE. The first patient did respond
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Table 1 Imaging modalities in RS3PE

Characteristics that help to establish a

Imaging modality diagnosis of RS3PE

Comments

X-ray Erosions are classically absent.

Ultrasonography
Contrast-enhanced color Doppler ultrasound

Tenosynovitis.*

Hypervascularity in tendons and joints. Useful for

Most commonly used. Easily available. Cost-effective.
Easily available and cost-effective.
Reliable, easily accessible, cost-effective.

inflammatory edema, synovitis and effusion.*

MRI Best method for detection of small amounts of

effusion.

Availability and costs may limit its use.

*Extensor>flexor.
RS3PE, remitting seronegative symmetrical synovitis with pitting edema.

to steroids but gradual taper of the steroids dosing to below
5 mg/day caused immediate relapse of the symptoms and
therefore, the dose was tapered off after 18 months of
therapy.'® The second patient had only a partial response
to glucocorticoids and complete resolution of symptoms
occurred after initiation of anti-androgenic therapy.'” On
the contrary, we observed complete remission of RS3PE
with 2 weeks of glucocorticoid treatment in a case of
myelodysplasia.'®

RS3PE triggered by pharmacotherapy responds well to
withdrawal of the drug or by addition of corticosteroid.
We observed two cases of dipeptidyl peptidase-4 inhibitors-
induced RS3PE, one of which subsequently improved on
stopping the therapy which the other required short-term
corticosteroid therapy.'! The newer agents such as immune
checkpoint inhibitors like nivolumab have also been

reported to trigger RS3PE, which was seen in two cases."” 2

Corticosteroids were administered for one of the patients
but there was a sudden relapse of symptoms when the dose
was tapered off to below 10 mg/day. Overall, significant
improvement was seen when the drug was discontinued as
the patients were treated with corticosteroids.

RS3PE presenting with other conditions

Most literature reports association of RS3PE with malig-
nancies and other rheumatological diseases. However, we
observed associations of RSPE with non-malignant and non-
rheumatological condition disease entities such as diabetes
mellitus type 2, pleural and pericardial effusions and auto-
immune conditions like systemic lupus erythematosus and
myasthenia gravis.”'™ Infectious disease processes have

Table 2 Cancer and cancer therapy associated with RS3PE

Timeline for the

Association occurrence of RS3PE Treatment Prognosis  Comment
1. Lung cancer Before Pembrolizumab Good In this case, RS3PE developed as paraneoplastic
diseases.
2 Pembrolizumab therapy  After initiation of Pembrolizumab Good Baseline use of corticosteroid equivalent to 10 mg of

Treatment: low-dose treatment

prednisolone

After initiation of
therapy

3 Nivolumab therapy: a
patient-specific report
corticosteroids

4 Nivolumab therapy: a After initiation of

Continued nivolumab
and managed RS3PE with

Nivolumab discontinued Good

prednisone shown to be associated with a decreased
overall response rate, progression-free survival and
overall survival after PD-1/PD-L1 treatment.

Use of steroids may be suitable for paraneoplastic
RS3PE syndrome if needed; however, the risk-benefit
balance of steroids should be considered carefully
during ICI therapy.

Good Side effect of inmune checkpoint inhibitor use is the
higher incidence of immune-mediated side effects that
can prompt discontinuation of therapy.

In some cases, the discontinuation of immune

patient-specific report therapy Corticosteroids initiated checkpoint inhibitors may be needed for disease
regression.
5 Adenocarcinoma of the  After 3 years Prednisolone 15 mg/day was Good Presence of RS3PE in relation with PMR and prostate
prostate of prostate started resulting in rapid cancer.
adenocarcinoma resolution of the symptoms
diagnosis
6 Phyllodes tumor of breast Unknown Unknown Unknown A quarter of the cases recur after definitive treatment.
Corticosteroids may help This is an unusual association of RS3PE with recurrent
phyllodes tumor of the breast.
7 Prostate adenocarcinoma Before the diagnosis is Diclofenac, oral prednisolone, Good In a clinical setting of RS3PE syndrome, clinicians

established

anti-androgen therapy

should consider malignancies in the absence of other
associated rheumatic diseases, in the presence of
systemic signs and symptoms and if the response to
corticosteroids is poor.

ICl, immune checkpoint inhibitor; PD-1, programmed cell death 1; PD-L1, programmed cell death ligand 1; PMR, polymyalgia rheumatica; RS3PE, remitting
seronegative symmetrical synovitis with pitting edema.
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Table 3 Miscellaneous association of RS3PE

Case Treatment Recommendation
1 RS3PE during course of toxic shock Steroids An increase in serum VEGF due to
syndrome (TSS) TSS might trigger RS3PE syndrome.
2 Bilateral pleural and pericardial Intravenous methylprednisolone  Elevated VEGF and IL-6 may be associated with the underlying cause of pleural and

effusions during the course of the 1000 mg/day for 3 days
illness leading to respiratory failure
and atrial fibrillation

3 RS3PE associated with iliopsoas  Oral corticosteroids
bursitis

4 RS3PE with additional Prednisone
dermatological manifestations

5 RS3PE after dipeptidyl peptidase-4 Discontinuation of the agent
(DPP-4) inhibitor use Corticosteroids

6 RS3PE with rifampicin use Discontinuation of rifampicin

pericardial effusions in this case.

lliopsoas bursitis in a patient with RS3PE syndrome may resemble an iliopsoas
abscess on MRI.

An increased awareness of RS3PE syndrome among dermatologists may be
warranted.

Awareness of the association of RS3PE as an adverse effect of DPP-4 inhibitors is
warranted.

A possible direct etiological link between rifampicin and RS3P may exist.

IL, interleukin; RS3PE, remitting seronegative symmetrical synovitis with pitting edema; VEGF, vascular endothelial growth factor.

also been found to precipitate RS3PE.?® Associations with
inflammatory conditions such as iliopsoas bursitis have also
been described.”’

RS3PE associated with cancers

Based on the current literature, RS3PE may be a parane-
oplastic presentation of an underlying malignancy. Some
studies report a presentation of RS3PE before a cancer diag-
nosis was established but others note the specific presenta-
tion during the course of the malignancy. Nevertheless, a
timely diagnosis and treatment of the condition address the
morbidity associated with the disease and it may guide the
clinician for a workup for an underlying disease pathology.
In our analysis, we found associations of RS3PE with
certain malignancies such as lung cancer, adenocarcinoma
of the prostate, myelodysplastic syndrome, adenosquamous
lung carcinoma.’*™® A thorough clinical investigation, a
strong clinical suspicion and awareness associations of the
musculoskeletal syndromes associated with tumor entities is
of utmost importance in diagnosing paraneoplastic rheuma-
tological diseases such as RS3PE.*® Hence, clinicians should
be actively aware of the association of malignancies and the
selective influence of tumors on the musculoskeletal tissue
through alteration of the periosteum, synovial membrane,
subcutaneous connective tissue, fascia, muscles and bones.”
The cancers associated with RS3PE are summarized in
table 2.

RS3PE associated with rheumatological conditions

RS3PE has clinical features which overlap with other rheu-
matological conditions such as rheumatoid arthritis (RA)
and polymyalgia rheumatica (PMR). Initially, some clini-
cians believed RS3PE to be a subset of RA, while others
thought of it as a variant of PMR." However, Horai et
al concluded that RS3PE is a distinct entity rather than a
subset of other rheumatological conditions as it always pres-
ents with pitting edema, negative RF, the absence of bony
erosion, an absence of the human leukocyte antigen-DRB1
genotype (commonly seen in RA) and has an excellent ther-
apeutic response to small doses of glucocorticoids.”> RS3PE
has not been proven to be a variant of PMR but does share
some similarities such as presentation in an elderly popula-
tion, abrupt onset, symmetrical manifestations and a good

responses to low-dose glucocorticoid therapy.”’ RS3PE
occurrence with gout and psoriatric arthritis has also been
reported.® 3!

RS3PE and miscellaneous associations

In our analysis, we observed RS3PE to have associations
with other conditions such as toxic shock syndrome, intra-
cranial hemorrhages and initiation of drugs such as rifam-
picin.’ ' #7323 Infections such as tuberculosis, parvovirus
B19, Streptobacillus moniliformis, Escherichia coli, Campy-
lobacter jejuni and Mycoplasma pneumoniae have also been
found to have associations with RS3PE.> 2 Table 3 sums up
the miscellaneous associations of RS3PE.

CONCLUSION

RS3PE is a rare inflammatory condition characterized by
distal symmetric synovitis, pitting edema of sudden in
onset commonly seen in elderly males. It most commonly
involves the wrist and metacarpophalangeal joints (MCP)
but other joint involvement such as the hip and knee can
also be seen. RS3PE is also characterized by pitting edema
most commonly seen on the dorsum of the hands. Although
RS3PE may share a clinical picture with other rheumatolog-
ical conditions such as RA and PMR, it is believed to be a
distinct clinical entity. Markers of inflammation are usually
found to be elevated in a majority of the patients, with
higher initial CRP levels pointing to poor disease control.
The treatment options for RS3PE which may provide symp-
tomatic relief and may induce regression of the disease
include initiation of corticosteroids or the treatment of the
underlying pathology. Due to the paucity of literature on
the disease pathology, there is often delay in diagnosis and
the initiation of treatment leading to substandard care for
the patients.
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