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Abstract
Objective—To determine the clinical char-
acteristics of patients with “pure” remit-
ting seronegative symmetrical synovitis
with pitting oedema (RS3PE) syndrome,
and to investigate its relation with polymy-
algia rheumatica (PMR). Magnetic reso-
nance imaging (MRI) was used to describe
the anatomical structures aVected by in-
flammation in pure RS3PE syndrome.
Methods—A prospective follow up study
of 23 consecutive patients with pure
RS3PE syndrome and 177 consecutive
patients with PMR diagnosed over a five
year period in two Italian secondary
referral centres of rheumatology. Hands
or feet MRI, or both, was performed at
diagnosis in 7 of 23 patients.
Results—At inspection evidence of hand
and/or foot tenosynovitis was present in all
the 23 patients with pure RS3PE syn-
drome. Twenty one (12%) patients with
PMR associated distal extremity swelling
with pitting oedema. No significant diVer-
ences in the sex, age at onset of disease,
acute phase reactant values at diagnosis,
frequency of peripheral synovitis and car-
pal tunnel syndrome and frequency of
HLA-B7 antigen were present between
patients with pure RS3PE and PMR. In
both conditions no patient under 50 was
observed, the disease frequency increased
significantly with age and the highest fre-
quency was present in the age group 70–79
years. Clinical symptoms for both condi-
tions responded promptly to corticoster-
oids and no patient developed rheumatoid
arthritis during the follow up. However,
the patients with pure RS3PE syndrome
were characterised by shorter duration of
treatment, lower cumulative corticoster-
oid dose and lower frequency of systemic
signs/symptoms and relapse/recurrence.
Hands and feet MRI showed evidence of
tenosynovitis in five patients and joint
synovitis in three patients.
Conclusion—The similarities of demo-
graphic, clinical, and MRI findings be-
tween RS3PE syndrome and PMR and the
concurrence of the two syndromes suggest
that these conditions may be part of the
same disease and that the diagnostic
labels of PMR and RS3PE syndrome may
not indicate a real diVerence. The pres-
ence of distal oedema seems to indicate a
better prognosis.
(Ann Rheum Dis 1999;58:230–236)

In 1985 and 1990 McCarty et al described 23
patients with remitting symmetrical synovitis of
upper limbs associated with pitting oedema of
the dorsum of hands.1 2 The acronym RS3PE
(remitting, seronegative, symmetrical synovitis
with pitting oedema) was used to define this
syndrome. Large joint arthritis and/or pitting
oedema of the dorsum of feet coexisted in some
patients. All patients were negative for rheuma-
toid factor. A symmetrical synovitis aVecting
flexor tendon sheaths, wrists and joints of the
hand was considered to be the prominent clini-
cal finding. The syndrome occurred in elderly
patients and it was usually associated with
increased acute phase reactants. HLA-B7 was
observed in 59% of the patients.

The clinical findings rapidly remitted with-
out recurrences after a brief period of low doses
of corticosteroids. However, a residual de-
creased motion of wrists or fingers, or both,
attributable to flexion contractures was ob-
served in 14 of 23 (61%) of the cases.1 2 Addi-
tional cases of asymmetrical RS3PE syndrome
were also reported.3 4 Subsequently, the clinical
findings of RS3PE have also been described in
other rheumatic diseases such as polymyalgia
rheumatica,5 6 spondylarthropathies,7–9 psori-
atic arthritis,10 rheumatoid arthritis,11 acute
sarcoidosis.12 Moreover, a paraneoplastic
RS3PE syndrome has been recently
reported.13–15 Therefore, the acceptance of
RS3PE syndrome as an autonomous entity has
been questioned in recent papers.6 9 10 Swelling
with pitting oedema may represent a clinical
sign of a vigorous distal tenosynovitis common
to diVerent rheumatic conditions.

To evaluate the existence of RS3PE syn-
drome as a distinct syndrome and its demo-
graphic, clinical, and prognostic features, we
have prospectively followed up 23 consecutive
patients with this syndrome in its isolated form
observed over a five year period.

Hand or foot magnetic resonance imaging
(MRI), or both, was performed to investigate
the anatomical structures aVected by inflam-
mation. We have also compared the demo-
graphic, clinical, and immunogenetic findings
of these patients with “pure” RS3PE syndrome
with those of 177 consecutive polymyalgia
rheumatica (PMR) patients diagnosed over the
same five year period in the same areas.

Methods
All patients with distal extremity swelling with
pitting oedema seen in two Italian hospitals
(Prato and Reggio Emilia) over a five year
period (1992–1996) were considered suitable
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candidates for the study. We also included
patients with unilateral involvement of hands
or feet, or both.

To evaluate only patients with pure RS3PE
syndrome, we excluded at diagnosis and during
the follow up patients satisfying Healey criteria
for PMR,16 patients meeting the 1987 modified
ARA criteria for rheumatoid arthritis,17 pa-
tients meeting the ESSG criteria for the
spondylarthopathies,18 and those associating
psoriasis, HLA-B27 antigen, inflammatory
bowel diseases, radiological evidence of sacro-
iliitis or chondrocalcinosis, acute sarcoidosis
and neoplasia.

Twenty three patients with pure RS3PE syn-
drome were identified and prospectively fol-
lowed up. Temporal artery biopsy specimens
were obtained only in patients with cranial
signs or symptoms.

The patients were clinically assessed by the
same physician at presentation, monthly for the
first six months and then every three months
during the follow up period.

A standardised data collection form was
used at every visit to record medical informa-
tion. Arthritis was defined by the presence of
joint swelling and pain. Tenosynovitis was
defined by the presence of swelling and tender-
ness along a well defined tenosynovial struc-
ture. The clinical symptoms and the physical
findings for carpal tunnel syndrome (CTS)
(numbness or paresthesias of the thumb, index,
middle and one half of the ring finger, usually
worsening in nocturnal hours associated or not
with positivity of Tinel’s sign or Phalen’s
manoeuvre, or both) were also assessed.

To assess the residual functional limitation
after the resolution of the acute phase at each
visit the thickening of flexor and extensor ten-
dons (evaluated by physical examination) and
the range of motion of wrists, ankles and
fingers were evaluated considering as normal
articular range of motion the values reported
by Polley and Hunder.19

In the last seven consecutive patients the
tenosynovial sheath and joint involvement dur-
ing the acute phase were examined using mag-
netic resonance imaging (MRI). Hand MRI

was performed also in five age matched healthy
controls. MRI of the hands or feet, or both, was
performed using a 0.5T superconductive mag-
net system (MR Max Plus, GE Medical
Systems, Milwaukee, WI). Patients were placed
prone, with their arms extended above the
head. Both hands, joined in the “prayer
position” with a foam pad between them and
immobilised with tape, were positioned in the
centre of a 17 cm bore transmit-receive
extremity coil. To study the proximal and inte-
mediated parts of the feet, each foot, in neutral
position with extended knee, was placed in the
centre of the same 17 cm bore transmit-receive
coil used for hand MRI. To avoid alterations
because of overturn, the forefoot was covered
in aluminium foil.

Pulse sequences included sagittal T1
weighted (460/20/4 repetition time msec/echo
time msec/excitations), axial proton density
(2000/25/2) and T2 weighted (2000/90/2)
scans. Sagittal and axial section thickeness were
3 mm and 7 mm, respectively, with an intersec-
tion gap of 1 mm. The field of view was 20 cm,
and the matrix size 160 × 224 or 128 × 192.

Scan images were examined by two radiolo-
gists (LB and PP) who had no knowledge of
the physical examination. The joint space and
synovial sheaths of hand or foot tendons, or
both, were evaluated for fluid collection.

At diagnosis and during the follow up the
erythrocyte sedimentation rate (ESR) (Wester-
gren method) and C reactive protein (CRP)
(nephelometric method, NA latex CRP kit,
Behringwerke, Marburg, Germany) (normal <
0.5 mg/dl) were determined. To detect joint
erosions, chondrocalcinosis or sacroiliitis
roentgenographs of the hands or feet, or both,
and pelvis were performed in all patients at the
first visit and during the follow up.

HLA-B27 was determined in all patients.
Complete class I MHC antigens were deter-
mined in 13 of 23 patients using a modification
of two stage National Institute of Health com-
plement microcytotoxicity test.20 The healthy
control group consisted of 126 blood donor
volunteers from the same geographical areas.

Table 1 Comparisons among the demographic and clinical characteristics of the patients with PMR with and without distal pitting oedema and “pure”
RS3PE syndrome

Patients with PMR
without distal pitting
oedema (n=156) A

Patients with PMR
and distal pitting
oedema (n=21) B

Patients with pure
RS3PE syndrome
(n=23) C

p value

C v A C v B

Male/female (%) 33/67 43/57 52/48 0.06 NS
Age at onset of disease (y) 70 (8) 75 (4) 74 (9) NS NS
Duration of disease before diagnosis (months) 3.0 (1.2) 3.0 (1.1) 1.6 (0.8) 0.001 0.001
Duration of treatment (months) 22 (20) 14 (8) 5 (5) 0.001 0.001
Duration of follow up (months) 41 (23) 25 (16) 17 (15) 0.001 NS
Peripheral arthritis (%) 26 19 22 NS NS
Carpal tunnel syndrome (%) 15 9.5 22 NS NS
Systemic symptoms and signs (fever, anorexia, weight loss) (%) 59 57 9 0.0001 0.001
Biopsy confirmed GCA (%) 10 0 0 NS NS
Initial prednisone dose (mg/day) 20 (12) 14 (4) 17.5 (5) NS 0.02
Cumulative prednisone dose (g) 5.4 (4.1) 3.5 (1.8) 1.7 (1.1) 0.0001 0.001
ESR at diagnosis (mm/1st h) 79 (25) 75 (29) 74 (30) NS NS
ESR <30 mm/1st h at diagnosis (%) 5 9 13 NS NS
CRP at diagnosis (mg/dl) 6.5 (5.3) 7.0 (3.7) 6.3 (5.0) NS NS
HLA-B7 (%)* 9 17 15 NS NS
Relapse/recurrence (%) 32 43 13 0.08 0.04
Residual contractures (%) 0 0 9 0.02 NS

*HLA-B7 was determined in 80 PMR patients without distal pitting oedema, 12 PMR patients with distal pitting oedema and 13 patients with pure RS3PE syndrome.
Data shown as mean (SD).
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Relapse and recurrence were considered
present if articular signs or symptoms occurred
in a patient receiving the treatment or after
treatment ended.

The end of the disease was the date of
permanent cessation of treatment without
relapse or recurrence. The end point of patient
follow up was the date of the last visit or the
date of death.

During the same five year period we
conducted a prospective follow up study to
evaluate the clinical and demographic features
of PMR.6 We identified 177 consecutive
patients. Twenty one of 177 (12%) presented at
least one episode of distal extremity swelling
with pitting oedema. Complete class I MHC
antigens were determined in 80 of 156 PMR

patients without distal pitting oedema and 12
of 21 PMR patients with pitting oedema. The
demographic, immunogenetic, and clinical
findings of the 23 patients with pure RS3PE
syndrome were compared with those of 177
PMR patients with and without distal extrem-
ity swelling with pitting oedema.

Statistical analysis was done using SPSS sta-
tistical package (SPSS Inc, Chicago, Illinois).
The ÷2 and t test for independent values were
used.

Results
CLINICAL AND LABORATORY FINDINGS

Table 1 shows the clinical and demographic
characteristics of the 23 patients with pure
RS3PE syndrome. All the patients were sero-

Figure 1 MRI of the hands of RS3PE syndrome. (A)
Axial proton density section through the midpoint of the
palm shows subcutaneous oedema in hand dorsum (black
arrows). (B) Axial T2 weighted section through the
midpoint of the palm shows fluid collection in the extensor
synovial sheaths of the right hand (open arrows). (C)
Axial T2 weighted section through the
metacarpophalangeal joints shows fluid collection in the
flexor synovial sheaths of the third digit of right hand
(curved arrow) and joint eVusion of the corresponding joint
(large and small arrowheads).
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negative for rheumatoid factor (Rose-Waaler
titre <1:40 or nephelometric determination
<20IU/ml on two or more occasions) and
fluorescent antinuclear antibodies (titre
<1:32). At the end of the follow up period all
23 patients had withdrawn from treatment.

Twenty patients had a single episode and the
other three had a second episode during the
follow up. At diagnosis 13 episodes (56%) were
symmetric and 10 unilateral (44%). The hands
and wrists were involved in 17 episodes (74%),

feet in two episodes (9%) and both hands and
feet in four episodes (17%). In the three
episodes of relapse the oedema involved hands.
The swelling and pitting oedema were most
prominent over the dorsum of the hands and
wrists, the ankles, and the tops of the feet. At
inspection swelling and tenderness were local-
ised, especially along the course of hand exten-
sor tendons in 21 of 23 patients (91%), flexor
tendons of the hand in nine of 23 (39%), foot
estensor tendons in six of 23 (26%), peroneal

Figure 2 MRI of the foot of RS3PE syndrome. (A) Sagittal T1 weighted section shows marked tenosynovitis of tibialis
anterior tendon (black arrow). (B) Sagittal T2 weighted section shows marked tenosynovitis of tibialis anterior tendon
(black arrow), ankle joint eVusion extending into Kager’s triangle (black/white arrow) and talonavicular joint eVusion
(black/white arrow). (C) Coronal T2 weighted section at the apex of the talus shows talonavicular joint eVusion
(black/white arrow), tenosynovitis of flexor hallucis longus tendon (double open arrowhead), tenosynovitis of flexor
digitorum longus tendon (open arrowhead), tenosynovitis of tibialis posterior tendon (open white arrow) and tenosynovitis
of peroneal tendons (black arrowhead). (D) Coronal T2 weighted section through the navicular bone shows marked
tenosynovitis of tibialis anterior tendon (black arrow).
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tendons in three of 23 (13%), posterior tibial
tendons in three of 23 (13%). Given the
diYculty of clinical detection of joint synovitis
because of the marked oedema, wrist synovitis
could be identified in 19 of 23 patients (83%).
In five of 23 patients (22%) a concomitant knee
arthritis was present. In two of these patients
aspiration of synovial fluid was possible and
examination showed 4.0 × 109/l white blood
cells in the first case and 5.2 × 109/l in the sec-
ond, with neutrophils 52% and 68% at
diVerential count, respectively. CTS occurred
in five of 23 patients (22%).

The radiographs showed no evidence of
articular erosions, typical calcifications of
chondrocalcinosis, and/or sacroiliitis.

Nineteen patients were treated with pred-
nisone and four with non-steroidal anti-
inflammatory drugs (NSAIDs). The swelling
and oedema promptly remitted (median: one
week, range: 1–3 weeks) in all corticosteroid
treated patients, while the response to NSAIDs
was more gradual (median: 3 weeks, range: 2–4
weeks).

Residual mild contractures were observed in
two of 23 patients (9%). The first patients had a
mild limitation of dorsal and palmar flexion of
the right wrist (range of motion reduced by 5–10
degrees in both movements) with thickening of
wrist extensor and flexor tendons, the second
had a mild flexion contracture of fingers with
flexor thickening. None of the 23 patients devel-
oped articular erosions on hand and/or foot
radiographs at the end of the follow up.

ESR was normal at diagnosis in three of 23
patients (13%), while CRP was normal in one
of 23 (4%). One patient had both normal ESR
and CRP values at diagnosis. HLA-B7 was
present in two of 13 patients and 14 of 126
controls (15% versus 11%, p=NS). No signifi-
cant association with other class I HLA
antigens was observed.

HAND AND FOOT MRI FINDINGS

Hand MRI was performed in five patients and
foot MRI in two. Tenosynovitis (defined by the
presence of fluid in the tenosynovial sheaths) of
hand extensor tendons was observed in three
patients, flexor hand tenosynovitis in one
patient and hand joint synovitis in two patients
(fig 1). Tenosynovitis of peroneal tendons was
observed in both the patients studied with
MRI; one patient also associated tibialis
tendons, flexor hallucis longus tendon and
flexor digitorum longus tendon tenosynovitis
and foot joint synovitis (fig 2). None of the five
healthy controls showed evidence of fluid
collection in hand flexor or extensor tenosyno-
vial sheaths

COMPARISONS BETWEEN THE PATIENTS WITH

PURE RS3PE SYNDROME AND PMR WITH AND

WITHOUT DISTAL EXTREMITY SWELLING WITH

PITTING OEDEMA

The results of these comparisons are reported
in table 1. A trend of higher frequency in men
was observed for pure RS3PE compared with
PMR without distal extremity swelling with
pitting oedema (p=0.06). The distribution of
the patients in 10 year age groups was similar in

the three conditions. No patients under 50
were observed, the disease frequency increased
significantly with age and the highest frequency
was present in the age group 70–79 years.

Systemic signs or symptoms, or both, were
significantly less frequent in pure RS3PE
syndrome compared with PMR with or with-
out distal extremity swelling with pitting
oedema. The duration of disease before
diagnosis, the duration of prednisone treat-
ment, and the cumulative prednisone dose
were significantly lower in pure RS3PE patients
compared with the other two groups. The
duration of follow up was significantly shorter
in pure RS3PE patients compared with pa-
tients with PMR without distal oedema. The
initial prednisone dose was significantly lower
in pure RS3PE syndrome compared with the
patients with PMR and distal oedema. Relapse/
recurrences were significantly less frequent in
pure RS3PE patients compared with PMR
with distal oedema, while a trend of reduced
frequency in comparison with PMR without
distal oedema (p=0.08) was observed. Residual
mild contractures were significantly more
frequent in pure RS3PE syndrome compared
with PMR patients without distal oedema.

Discussion
In our prospective follow up study we examined
the clinical features of 23 patients with isolated
RS3PE syndrome. Unlike the study by McCa-
rty, we included patients with unilateral or lower
extremity involvement, or both. Those authors
empirically selected only patients with sym-
metrical upper limb involvement, while the
spectrum of this condition also includes patients
with unilateral findings.3 4 In our patients the
clinical examination revealed an extensor teno-
synovitis of the hands and feet as the predomi-
nant lesions, while hand flexor, posterior tibial
and peroneal tenosynovitis were less frequently
observed. Hand and foot MRI confirmed that
the inflammation of the tenosynovial sheaths is
the hallmark of this condition and hand extensor
tendon apparatus is the anatomical structure
more frequently involved. Joint synovitis was
more diYcult to appreciate at clinical examina-
tion because of the impressive swelling and
oedema involving the hands and feet. However,
MRI demonstrated a concomitant joint synovi-
tis in some patients.

In our series we observed a very low frequency
of residual hand contractures and tendon thick-
ening. Only 9% of our patients presented this
complication in a mild form compared with
61% observed by McCarty et al.1 2 In contrast
with the series of McCarty, the inclusion of
patients with unilateral RS3PE and the prospec-
tive design of our study may have contributed to
evaluate less severe form of the disease and to
explain the low frequency of residual hand con-
tractures observed in our series.

Furthermore, our study did not confirm the
association of RS3PE syndrome with HLA-B7
in Italian patients. Our findings confirm the
frequent association with knee synovitis and
CTS. As in previous descriptions the clinical
features rapidly responded to corticosteroids
and rarely recurred.
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Many similarities exist between RS3PE syn-
drome and PMR. In addition, a percentage of
PMR patients oscillating between 8–12%
presents distal extremity swelling with pitting
oedema similar to that observed in RS3PE.5 6

These distal findings were part of PMR
inflammatory processes (concurrence with
proximal PMR manifestations, age at onset >
50 years, prompt response to corticosteroids),
whose clinical spectrum may be wider than
what has been believed, including patients with
RS3PE syndrome. Our long term, prospective
follow up study on PMR and pure RS3PE syn-
drome have provided a unique opportunity to
evaluate the relation between these two condi-
tions. We separately compared patients with
pure RS3PE syndrome and PMR with or with-
out distal extremity swelling with pitting
oedema. Even though there was a predomi-
nance of men in pure RS3PE syndrome and of
women in PMR, the diVerence was not signifi-
cant. The elderly age of disease onset, the
absence of rheumatoid factor, the increased
acute phase reactants, the similar frequency of
peripheral synovitis and CTS, the rapid
response to corticosteroids are common char-
acteristics of both PMR and RS3PE syndrome.
Furthermore, the distribution of the patients in
10 year age groups was similar in the two con-
ditions. No patients under 50 were observed,
the disease frequency increased significantly
with age and the highest frequency was present
in the age group 70–79 years.

Similar characteristics were also present in a
group of patients who had clinical features of
overlap between the two syndromes. Further-
more, no diVerences in the frequency of HLA
class I antigens, in particular of HLA-B7, were
observed in the three groups of patients. The
concurrence of the two syndromes and their
similarities suggest they might be manifesta-
tions of the same disease. The group of patients
with PMR and pitting oedema may represent
the ring of conjunction between the more
frequently encountered patients with only
proximal symptoms and the less frequent
patients with prominent distal manifestations.
Some of the patients with pitting oedema (with
or without PMR proximal symptoms) would
meet the ACR criteria for RA17 at diagnosis.
However, these distal manifestations promptly
remitted without developing erosions and none
of our patients experienced a course of
prolonged and persistent synovitis. Their
articular disease is completely diVerent from
classic erosive RA and seems to be part of the
inflammatory processes of PMR. The presence
of distal swelling with oedema seems to
characterise a more benign condition with
shorter duration of treatment, lower cumula-
tive corticosteroid dose and lower frequency of
systemic signs/symptoms and relapse/
recurrence.

We did not observe patients with biopsy
confirmed GCA in either the PMR with distal
oedema group or the pure RS3PE group.
However, the diVerences compared with the
frequency of biopsy confrimed GCA in pa-
tients with PMR without distal pitting oedema
were not significant. A higher number of

patients with distal oedema need to be enrolled
to evaluate if a reduced association with GCA
is really present in this group of patients.

The similarities of MRI findings in PMR
with distal pitting oedema21 22 and pure RS3PE
seem to indicate that the involvement of extra-
articular synovial structures represents the
common anatomical target of the inflamma-
tory process in these two conditions.

In conclusion, our study confirms the
presence of patients with pure RS3PE syn-
drome. The distal extremity oedema occurs
more frequently in a symmetric pattern,
predominantly in upper limbs, even if unilat-
eral or isolated lower extremity involvement
may also occurr. MRI findings confirm the
clinical impression of a predominant tenosyno-
vial involvement. Flexor contractures were
rarely observed and mild. No association of
pure RS3PE syndrome with HLA-B7 was
present in Italian patients.

The clinical, demographic, and MRI find-
ings observed in patients with RS3PE syn-
drome suggest some similarities with those of
PMR patients.
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