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Objective: To determine the effect of tumour necrosis factor a (TNFa) blockade with etanercept in
refractory knee joint synovitis (KJS) in rheumatoid and psoriatic arthritis, by local and systemic disease
activity assessment and combined grey scale and power Doppler ultrasonographic monitoring.
Methods: 27 knees affected by rheumatoid KJS (n = 12) and psoriatic KJS (n = 8) were assessed before
receiving treatment and at 3 and 12 months’ follow up. Time dependent clinical changes in disease activity
were monitored by C reactive protein, erythrocyte sedimentation rate (ESR), global health status (GHS),
and Ritchie (RAI) and knee joint articular (KJAI) indices; synovial changes were monitored by
ultrasonographic and power Doppler indices for grey scale synovial thickening and for distinct
intrasynovial vessel power Doppler flow configurations (fluid/synovium interface (F/SI-PD) and pannus/
cartilage interface (P/CI-PD)). Interobserver and intraobserver variability of grey scale and power Doppler
ultrasonographic was evaluated. Response to treatment was assessed by analysis of variance for repeated
measures on clinical and ultrasonographic variables.
Results: Rapid (3 months) reduction in F/SI-PD flow (p,0.001), parallel to reductions of C reactive protein
(p,0.05), ESR (p,0.001), KJAI (p,0.002), RAI, and GHS (p,0.001), was sustained at 12 months when
it was accompanied by reduction in both synovial thickening and P/CI-PD flow (p,0.001). No differences
(ANOVA) were noted at baseline or at 12 months in clinical and ultrasonographic variables between
either the rheumatoid or the psoriatic KJS groups.
Conclusion: Grey scale and power Doppler ultrasonography are reliable measures of long term change in
rheumatoid and psoriatic KJS disease activity in response to anti-TNFa treatment with etanercept.

R
efractory rheumatoid knee joint synovitis (KJS) is
defined as the persistence of active synovitis after at
least six months of aggressive local and systemic

medical management.1 Relapse of KJS is common and may
occur at any time during treatment with traditional systemic
disease modifying antirheumatic drugs (DMARDs). The
negative impact in the long term outcome of refractory
KJS, which clearly emerges from the recently reported
incidence of knee joint arthroplasty—representing 68% of
all disease related surgical procedures and 57% of all total
joint replacements in large series of rheumatoid patients2—
highlights the need for new approaches to the treatment of
KJS. Polyarticular psoriatic arthritis results in joint damage,
disability, and increased mortality, showing a comparable
level of functional and radiological disease progression to
rheumatoid arthritis.3 4 Actively inflamed joints resistant to
standard DMARD treatment are common in refractory
psoriatic disease5 6 and recent analysis of DMARD treatment
for psoriatic arthritis suggests that both lack of efficacy and
adverse effects result in high rates of discontinuation.7

Among the new biological agents, one inhibitor of tumour
necrosis factor a (TNFa), etanercept—a fully human recom-
binant (p75) TNF receptor–Fc dimeric fusion protein
(TNFR:Fc)—is the first biological response modifier approved
in the USA for use in rheumatoid patients with moderately to
severely active arthritis, regardless of previous DMARD
treatment. It has expanded indications for inhibiting the
progression of structural damage. At present, etanercept is
also the only approved treatment for both inhibition of
structural damage and reduction of signs and symptoms in
patients with psoriatic arthritis.8

However, whether the strategy of TNFa blockade by
soluble TNFR:Fc can relieve the orthopaedic surgical burden
in rheumatoid and psoriatic KJS by retarding pannus
induced articular destruction remains unknown.
New developments in imaging in rheumatoid arthritis by

recent technical advances in high frequency and power
Doppler ultrasound and magnetic resonance imaging (MRI)9

can provide essential information for new management
strategies.10 Conventional ultrasonographic imaging of syno-
vial proliferation has been shown to correlate with both
arthroscopic11 and articular indices of KJS, and to be useful
objective method for monitoring response to therapy.12 Power
Doppler ultrasonography—which has been shown to increase
the specificity of traditional grey scale sonography,13 allowing
improved detection and quantification of inflammation14—
has been used to differentiate between hypervascular and
fibrous pannus15 and to assess the response to treatment of
joint synovitis.16 17

Until now, no study has determined the effect of TNFa
blockade in refractory rheumatoid and psoriatic knee
synovitis by combining grey scale and power Doppler
ultrasonographic monitoring. Our aim in this study was to

Abbreviations: DMARD, disease modifying antirheumatic drug; F/SI-
PD, fluid/synovium interface power Doppler flow configuration; GHS,
global health status; KJAI, knee joint articular index; KJS, knee joint
synovitis; LPPR, lateral parapatellar recess; MPPR, medial parapatellar
recess; P/CI-PD, pannus/cartilage interface power Doppler flow
configuration; RAI, Ritchie articular index; SPR, suprapatellar recess;
TNFa, tumour necrosis factor a; TNFR:Fc, tumour necrosis factor
receptor–Fc dimeric fusion protein
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assess time dependent changes in disease activity indices and
in synovial thickening and intrasynovial power Doppler
vessel flow ultrasonography in refractory rheumatoid and
psoriatic KJS, as a measure of the therapeutic response to
etanercept.

METHODS
Patients
The study was designed as an open label, single centre,
12 months prospective study to assess the clinical and
sonographic KJS response to TNFR:Fc. The protocol was
approved by the local human research committee. All
patients gave their written informed consent before entering
the study.
We enrolled 20 consecutive patients (27 knees) affected by

refractory KJS attending the rheumatology clinic at Padua
General Hospital.
All knees showed clinical evidence of joint effusion

(positive bulge sign or ballottement of the patella, or both);
12 patients had rheumatoid arthritis (17 knees) and eight
had polyarticular psoriatic arthritis (10 knees), as defined by
generally accepted criteria.18 19 In view of the difficulties in
distinguishing the polyarthritic form of psoriatic arthritis
from rheumatoid arthritis, patients with psoriatic arthritis
were examined for nail lesions (pits and onycholysis),
psoriasis or family history of psoriasis, dactylitis, and distal
interphalangeal joint involvement occurring since the onset
of disease, along with rheumatoid factor negativity or low
titre ((40 KU/litre) and radiographic/MRI evidence of axial
involvement, and entheseal associated pathology.20 21 No
patient had psoriasis affecting more than 3% of the body
surface area on entering the study.
All patients suffered from persistent active synovitis of the

knee (characterised by pain, tenderness, and effusion), which

had proved resistant to intra-articular corticosteroid injec-
tions (at least six weeks before entry into the study) and to at
least 12 months of second line treatment. On entry all
patients were non-responders to methotrexate monotherapy
(>15 mg/week); methotrexate in combination with another
DMARD, at standard target doses or, when there was
intolerance of methotrexate, to two different DMARDs in
combination. The baseline clinical and demographic char-
acteristics of the cohort are shown in tables 1 and 2. The
rheumatoid and psoriatic KJS groups had received on average
3.3 and 3.8 intra-articular steroid injections to the knee
(triamcinolone acetonide 40 mg), respectively, in the pre-
vious six months, up to one month before study entry
(table 2).
Exclusion criteria included pregnancy and known signifi-

cant concurrent medical disease.
On study entry, patients were treated with 25 mg

subcutaneous etanercept twice a week for 12 months.
Previous DMARDs (methotrexate, sulfasalazine, hydroxy-
chloroquine, ciclosporine), previous DMARD combinations,
as well as low dose oral corticosteroids ((10 mg prednisone)
with or without non-steroid anti-inflammatory agents, were
continued in stable appropriate doses. Patients stopping
previous DMARDs owing to adverse effects during the
screening period of the study were allowed to continue with
etanercept monotherapy (tables 1 and 2). Use of intra-
articular corticosteroids was not allowed. Concomitant
treatment was monitored and recorded throughout the study.
Single blind clinical and laboratory assessments of disease

activity markers were made at enrolment (T0) and at 3 and
12 months (T12), and consisted of physical examination, vital
signs, measures of disease activity, concomitant drug treat-
ment, combined grey scale and power Doppler ultrasono-
graphic assessment, and monitoring of any adverse events.

Table 1 Clinical characteristics and drug treatments of patients affected by rheumatoid
and psoriatic refractory knee joint synovitis

Patient Diagnosis Knee

Synovitis
duration
(years) DMARD treatment at enrolment Study treatment

1 RA R 8.1 HCQ, SSZ, CSA, MTX SSZ, etanercept
2 PsA L 3 SSZ, CSA, MTX SSZ, etanercept
3 RA L 1 SSZ, CSA, MTX MTX, etanercept
4 RA L 0.9 HCQ, SSZ, CSA, MTX CSA, etanercept
5 RA L 5.8 HCQ, LEFLU, MTX MTX, etanercept
6 RA R 3.1 HCQ, MTX MTX, etanercept
7 PsA L 10 SSZ, CSA, MTX MTX, etanercept
8 RA R 0.8 HCQ, SSZ, CSA, MTX MTX, etanercept
9 RA L 8 HCQ, SSZ, CSA, MTX MTX, etanercept
10 RA L 15 HCQ, CSA, MTX Etanercept
11 RA R 10 CSA, MTX Etanercept
12 RA L 15 CSA, MTX Etanercept
13 PsA R 7 HCQ, SSZ, CSA, MTX MTX, etanercept
14 PsA L 8 HCQ, SSZ, CSA, MTX MTX, etanercept
15 RA R 11 HCQ, SSZ, CSA, MTX MTX, etanercept
16 RA L 10.6 HCQ, SSZ, CSA, MTX MTX, etanercept
17 PsA L 7.8 HCQ, SSZ, CSA, MTX MTX, etanercept
18 PsA L 5 SSZ, CSA, MTX MTX, etanercept
19 RA R 3 HCQ, SSZ, CSA, MTX Etanercept
20 RA L 3 HCQ, SSZ, CSA, MTX Etanercept
21 PsA R 5.6 SSZ, CSA, MTX SSZ, etanercept
22 PsA L 6 SSZ, CSA, MTX SSZ, etanercept
23 RA L 2.9 HCQ, CSA, MTX Etanercept
24 PsA R 3.8 SSZ, CSA, MTX CSA, etanercept
25 PsA L 4 HCQ, SSZ, CSA, MTX MTX, etanercept
26 RA R 2.8 HCQ, CSA, MTX MTX, etanercept
27 RA L 2.8 HCQ, CSA, MTX MTX, etanercept

Patients Nos 5, 6, 9, 15, and 24 either worsened or had no change in their KJS local response to study treatment at
12 months’ follow up. All patients receiving etanercept monotherapy were shown to be intolerant to methotrexate
treatment before entering the study.
CSA, ciclosporine; DMARD, disease modifying anti-rheumatic drug; HCQ, hydroxychloroquine; L, left; LEFLU,
leflunomide; MTX, methotrexate; PsA, psoriatic arthritis; R, right; RA, rheumatoid arthritis; SSZ, sulfasalazine.
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Safety assessment included monthly repetition of labora-
tory tests (urinalysis, complete blood cell count, renal and
liver function tests).
Measures of psoriatic and rheumatoid KJS disease activity

included:

N knee joint articular index (KJAI): sum of scores of tenderness
(0–3), joint swelling (0–3), ballottement of patella or
‘‘bulge sign’’ (0–2), and range of knee joint flexion (0–3)
and extension (0–3) (KJAI, range 0–14)22 23;

N Ritchie articular index (RAI): assessment of 78 joints for
tenderness (0–3) and 76 for swelling (0–3);

N global health status (GHS, range 0–100);

N serum concentration of C reactive protein;

N erythrocyte sedimentation rate (ESR).

Ultrasound evaluation
Grey scale assessment
All examinations were carried out using a high frequency
linear transducer (10 MHz Elegra, Siemens, Erlangen,
Germany) by the same two experienced observers, who were
not aware of the clinical findings in the patients.
Standardised anatomical guidelines of the scans in the

three recesses of the knee—suprapatellar recess (SPR) and
lateral and medial parapatellar recesses (LPPR, MPPR)—
were used, as previously described.11

The synovial thickness of the SPR was determined by
scanning the zone between the prefemoral (posterior
suprapatellar) fat pad and the upper margin of the femoral
cartilage (supine position; knee joint extended; bicipes
femoris at rest). At the level of the MPPR and LPPR, the
vertical edge along the medial and lateral margins of the knee
cap (bicipes femoris contracted) was identified by scanning.
Nodular vegetations, when present, were measured in their
entire thickness. On entry to the study, each knee was
evaluated as a whole, and the worst area of thickening
detected between the three recesses was measured; the
resulting value was assumed to be a measure of synovial
thickness.12

Power Doppler assessment
Power Doppler sonography was set for high sensitivity, with a
low wall filter to allow detection of vessels with low blood
flow. Pulse repetition frequency was 750–1200 Hz and
medium persistence was used. The colour gain was increased
until background noise appeared and then reduced until
noise was suppressed, thus ensuring maximum sensitivity.
A combined grey scale and power Doppler study was

carried out in the three distinct joint recesses, to assess power
Doppler flow signals in two orthogonal planes in the pannus
areas (more than 3 mm of synovial thickness).24

For each ultrasonographic scan, the power Doppler signal
of the synovial membrane was graded on a 0–3 scale
(0=normal, undetectable power Doppler vessel signals in
ultrasonographic synovial thickening area; 1=mild hyper-
aemia; 2=moderate hyperaemia; 3=marked hyperaemia),
if intrasynovial power Doppler flow signal distribution was
detectable over ,25%, (50%, or .50% of the synovial
thickening area. The intrasynovial power Doppler flow
signals of identifiable vessels were scored (0–3) for distinct
spatial arrangements in relation to the fluid/synovium
interface (F/SI-PD) and the pannus/cartilage or pannus/
capsule interface (P/CI-PD), according to arthroscopic vas-
cular architecture between synovial villous surfaces and deep
pannus layers adhering to cartilage/capsule, as previously
described.24 Spectral Doppler tracing was used to confirm the
presence of true synovial vessel flow for distinct colour
Doppler signal spatial arrangements. During the last month
before entering the study, two repeat power Doppler
ultrasonographic KJS assessments were carried out in 12
knees to determine the intraobserver variation coefficient.

Statistics
Statistical analysis was done with SPSS software (version
11.5). The effect of treatment over time, classified by KJS
disease (rheumatoid arthritis and psoriatic arthritis), was
evaluated by analysis of variance for repeated measures using

Table 2 Baseline clinical characteristics of patients
affected by rheumatoid and psoriatic refractory knee joint
synovitis

RA PsA

Age (years) (mean (SD)) 50.6 (17.3) 43.1 (14.9)
Female (n (%)) 11 (91.6) 5 (62.5)
Polyarticular joint involvement (n (%)) 12 (100) 8 (100)
RF positivity (n (%)) 7 (58) 0 (0)
Entheseal involvement (n (%)) 0 (0) 7 (87.5)
Axial involvement (n (%)) 0 (0) 6 (75)
Knee joint involvement (n) 17 10
KJS duration (years) (mean (SD)) 6.1 (4.8) 6.0 (2.2)
ESR (mm/h) (mean (SD)) 50.1 (25.1) 41.5 (28.2)
C reactive protein (mg/dl) (mean (SD)) 33.9 (21.9) 22.6 (11.2)
Knee joint articular index (mean (SD)) 3.9 (2.4) 4.3 (2.7)
Mean DMARD use (n) 3.3 3.4
Mean IA knee joint injections (n) 3.3 3.8
Methotrexate use (n (%)) 9 (52.9) 6 (60)
Etanercept monotherapy (n (%)) 6 (35.3) 0 (0)
Etanercept combination therapy (n (%)) 11 (64.7) 10 (100)
Prednisone (n (%)) 17 (100) 10 (100)

DMARD, disease modifying antirheumatic drug; ESR, erythrocyte
sedimentation rate; IA, intra-articular; KJS, knee joint synovitis; PsA,
psoriatic arthritis; RA, rheumatoid arthritis; RF, rheumatoid factor.

Table 3 Mean changes in clinical and ultrasound variables of rheumatoid and psoriatic
refractory knee joint synovitis over the 12 month follow up period

Baseline 3 Months 12 Months F p Value

RAI 25.72 (3.00) 8.23 (1.64)*** 3.52 (1.03)*** 41.2 ,0.001
GHS 40.69 (4.31) 64.08 (3.47)*** 73.28 (4.14)*** 20.5 (0.001
CRP 28.13 (4.84) 15.47 (3.75)* 10.60 (3.99)** 5.9 ,0.005
ESR 44.60 (6.91) 26.58 (5.63)*** 21.36 (5.15)*** 11.1 ,0.001
ST 6.6 (0.6) 6.4 (0.6) 4.8 (0.5)* 7.6 ,0.001
F/SI-PD 1.31 (0.30) 0.63 (0.21)*** 0.44 (0.20)* 7.4 ,0.002
P/CI-PD 1.59 (0.21) 1.62 (0.18) 0.89 (0.18)* 9.6 (0.001
KJAI 3.97 (0.64) 2.13 (0.41) ** 1.65 (0.35)** 11.4 ,0.001

Values are mean (SEM).
*p(0.05; **p(0.002; ***p(0.001, v baseline.
CRP, C reactive protein; ESR, erythrocyte sedimentation rate; F/SI-PD, fluid/synovium interface power Doppler
flow configuration; GHS, global health status; KJAI, knee joint articular index; P/CI-PD, pannus/cartilage interface
power Doppler flow configuration; RAI, Ritchie articular index; ST, synovial thickness.
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clinical and sonographic indicators as dependent variables.
Means (SEM) were used for data presentation. Interobserver
reliability between results of the semiquantitative scoring of
the maximum power Doppler flow signal area of enhance-
ment,16 obtained by review of power Doppler images by two
experienced observers, was measured and the k value
(Bonferroni) for interobserver reliability was calculated
(k=21.0 represents no agreement, k=1.0, perfect agree-
ment). For within observer measurement error, 12 KJS (six
rheumatoid, six psoriatic) were studied on two occasions by
the same observer within a three week period during the last
month before entering the study. Technical errors of
measurement of synovial thickening and power Doppler
ultrasonographic were calculated as ! (d2/2n), where d is the
difference between two observations and n is the number of
pairs of observations,25 and expressed as coefficient of
variation (CV)—that is, the percentage of technical error
divided by the overall mean of the measurements.

RESULTS
The patient characteristics are given in tables 1 and 2.
Etanercept treatment was well tolerated by all patients, with
no major adverse events and in particular no severe
infections. Three patients (all with rheumatoid arthritis)
had to discontinue treatment for two consecutive injections
after the first three months of follow up because of minor
infections (erysipelas, paronychia of the second finger of the
right hand, and labial Herpes simplex).
Mean changes in clinical and ultrasonographic variables

over time are shown in table 3 and fig 1. After treatment, all
variables changed significantly over the 12 month follow up
period: all indices of disease activity decreased after three

months, other than GHS, which increased significantly.
Among grey scale and power Doppler ultrasonographic
findings, only F/SI-PD flow decreased at three months.
At the end of the follow up all patients had marked and

significant improvement in all systemic measures of rheu-
matoid and psoriatic KJS disease activity.
Clinical and ultrasound data on changes in clinical and

ultrasonographic variables over time in the rheumatoid and
psoriatic KJS groups, and a comparison of the response at 12
months between the two groups, are given in table 4. No
differences were found in any of the clinical and ultrasound
variables between the rheumatoid and the psoriatic arthritis
groups, as indicated by the comparable mean values between
baseline and 12 months (table 4).
In 22 knees (81%) the KJAI score improved by more than

50% at the 12 month follow up. In five knees, KJS local
disease activity worsened or remained unchanged (non-
responder group), as follows: no change in three knees (11%;
two with rheumatoid arthritis and one with psoriatic
arthritis; patients 9, 15, and 24, respectively); and the KJAI
score worsened in two knees (7%; both with rheumatoid
arthritis; patients 5 and 6).
The baseline clinical characteristics (KJS duration), mean

DMARD use, measures of local and systemic disease activity,
synovial grey scale ultrasound, and power Doppler ultra-
sonographic measures were similar between the non-respon-
der group and the rheumatoid and psoriatic KJS groups. The
non-responder group had a higher baseline RAI than the
responder groups (non-responder group, 37.2; responder
groups: rheumatoid KJS, 30.6; psoriatic KJS, 17.1).
No patient underwent either arthroscopic synovectomy or

knee joint arthroplasty during the follow up period.
The k value, a chance corrected measure of agreement

between pairs of observers, was 1 (100%) for both synovial
thickness and power Doppler ultrasonographic grading.
Within-observer coefficients of variation were 11% for

synovial thickness, 14% for P/CI-PD, and 18% for F/SI-PD
ultrasonographic flow, respectively.

DISCUSSION
The aim of our longitudinal study was to determine the effect
of TNFa blockade with etanercept in rheumatoid and
psoriatic KJS, by assessing the treatment induced time
dependent changes in disease activity and in combined grey
scale and power Doppler ultrasonographic outcome mea-
sures.
The initial three months of etanercept treatment were

associated with a definite reduction in both local and
systemic disease activity, as detected by subjective and
objective clinical end points and biochemical markers
(table 2). Our findings, in agreement with previous data,
support the view that TNFa blockade is effective at rapidly
suppressing synovial inflammation,26–28 even in patients with
long lasting rheumatoid and psoriatic KJS, who have an
inadequate response to DMARD combinations and local
steroid treatment.28 29 Nevertheless, our data are preliminary
because of the small numbers of patients examined (low
statistical power) and uncontrolled nature of the study. Thus
the potential clinical relevance has to be proven in further
larger studies.
The changes in clinical and ultrasonographic findings were

concordant in showing a sustained reduction in disease
activity indices, particularly at 12 months, at which time the
reduction in ultrasonographic synovial thickening appeared
highly significant (table 3). This finding is noteworthy in
severe resistant psoriatic KJS, as the level of inflammation is
an important predictor of disease progression, and most joint
damage appears to occur early in the course of psoriatic
arthritis.30
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Figure 1 Mean changes in disease activity and ultrasonographic
variables over time in rheumatoid and psoriatic refractory knee joint
synovitis (KJS). (A) systemic disease activity measurements. (B) local
disease activity and ultrasonographic measurements. CRP, C reactive
protein; ESR, erythrocyte sedimentation rate; F/SI-PD, fluid/synovium
interface power Doppler flow configuration; GHS, global health status;
KJAI, knee joint articular index; P/CI-PD, pannus/cartilage interface
power Doppler flow configuration; RAI, Ritchie articular index; ST–US,
synovial thickness measured by ultrasound.
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To the best of our knowledge, there are no reports of
sustained regression of ultrasonographic synovial thickening
after TNFa blockade in rheumatoid or psoriatic knee joints
resistant to DMARD treatment. The ultrasonographic pannus
response in the hand joints after infliximab treatment was
examined in two recent studies,31 32 reporting a decrease in
grey scale synovial ultrasonographic thickness in small hand
joint rheumatoid synovitis at the early times of six and 18
weeks. Interestingly, baseline synovial vascularity was related
both to a lower degree of synovial response to infliximab31

and to later radiological changes.32

Our findings in large joints with highly vascular and
proliferative synovitis23 provide objective evidence of a
sustained therapeutic effect of TNFa blockade with etaner-
cept on the process of pannus formation in rheumatoid and
psoriatic arthritis.
Previously, long term monitoring of the response to

arthroscopic synovectomy combined with DMARD mono-
therapy in rheumatoid and psoriatic KJS, using either
contrast enhanced MRI (CE-MRI) assessment33 or grey scale
ultrasonographic evaluation,12 provided no evidence of
pannus regression, in spite of an immediate post-synovect-
omy effect. Etanercept treatment already induced a sustained
(six months) reduction in knee and hip synovitis, shown by
CE-MRI, in patients with resistant spondylarthropathy.34

Looking at time dependent synovial power Doppler flow
changes, reduction of F/SI (that is, power Doppler flow in
superficial pannus layer and synovial villi) was found to
precede changes in ultrasonographic synovial thickening,
appearing earlier compared with P/CI (that is, power Doppler
flow in the deep pannus layer), and matching changes in
disease activity indices (fig 1).
Synovial villous power Doppler flow variations fitted

preliminary observations of rapid synovial power Doppler
flow changes in rheumatoid hand joints—matching changes
in disease activity after etanercept treatment35 36 and the
finding of an early reduction (85%) in the uptake of
gadolinium-diethylenetriaminepentaacetic acid (DTPA)
shown by dynamic MRI and detected in peripheral joints of
patients with psoriatic arthritis following TNFa blockade by
infliximab.27 CE-MRI curves are known to be closely
associated with laboratory and clinical indicators of inflam-
mation and with histological vascularity indices,37 38 and a

very good correlation between dynamic MRI and power
Doppler ultrasonographic methods has indeed been
reported.39

Validation of synovial power and colour Doppler has
already been assessed in several studies.13 40 41 Computed
and subjective synovial power Doppler ultrasonographic
scores were recently compared with histopathological vessel
scores,42 and also with arthroscopic vessel scores,24 suggesting
the reliability of both unenhanced and contrast enhanced
power Doppler ultrasonographic techniques.
Some limitations of our study should be considered. The

accuracy of power Doppler synovial flow assessment by the
latest ultrasound equipment must to be compared with
contrast enhanced ultrasonographic methods.14 24 Subjective
power Doppler scoring of synovial vascularity, using the
semiquantitative grading scale, requires further validation by
longitudinal studies of larger numbers of KJS patients and in
earlier phases of rheumatoid and psoriatic KJS.
Good interobserver and intraobserver reproducibility in the

ultrasonographic detection of synovitis in the knee has
already been reported.43 Our findings and recent evidence31 32

further suggest that measurement of synovial thickness is an
adequate method of quantifying synovitis in longitudinal
studies. Using standardised anatomical guidelines, the
combined grey scale and power Doppler ultrasonographic
method has indeed shown itself to be sensitive in detecting
time dependent rheumatoid and psoriatic KJS synovial
changes in individual joints in response to therapy, parallel-
ing changes in disease activity (fig 1).
CE-MRI is now considered to be the most valuable method

for monitoring synovitis.9 Ultrasonography allows less com-
prehensive anatomical coverage within individual joints, but
has the advantages of higher resolution of soft tissue
architecture. It is also readily available, costs less, and may
be undertaken by rheumatologists.
Based on clinical findings and objective ultrasonographic

imaging, the addition of the anti-TNFa agent etanercept to
the treatment regimen results in effective suppression of
synovitis in rheumatoid and psoriatic knee joints that are
only partially responsive to methotrexate and DMARD
combinations. The similar degree of ultrasonographic syno-
vial thickening and power Doppler vascularity changes
detected in rheumatoid and psoriatic KJS after treatment

Table 4 Comparison of responses of the clinical and ultrasound variables at the
12 month follow up between the rheumatoid and the psoriatic knee joint synovitis groups

Variable KJS Baseline 12 months

ANOVA by diagnosis

F p Value

RAI
RA 30.6 (3.1) 4.4 (1.1) 4.3

NS
PsA 17.1 (3.8) 3.1 (1.3)

GHS
RA 39.5 (4.3) 75.3 (4.8) 2.6

NS
PsA 43.8 (5.3) 63.3 (5.9)

CRP
RA 34.2 (5.1) 8.9 (4.3) 1.3

NS
PsA 22.6 (6.2) 19.6 (5.2)

ESR
RA 51.4 (7.0) 20.2 (5.7) 0.7

NS
PsA 41.5 (8.6) 34.3 (7.0)

ST
RA 6.0 (0.6) 5.5 (0.6) 0.1

NS
PsA 7.2 (0.8) 4.4 (0.7)

F/SI-PD
RA 1.7 (0.3) 0.6 (0.2) 0.01

NS
PsA 1.3 (0.4) 0.5 (0.2)

P/CI-PD
RA 1.8 (0.2) 1.7 (0.3) 0.1

NS
PsA 1.1 (0.2) 0.9 (0.2)

KJAI
RA 4.1 (0.6) 1.5 (0.4) 1.2

NS
PsA 4.3 (0.8) 2.0 (0.4)

Values are mean (SEM).
ANOVA, analysis of variance; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; F/SI-PD, fluid/
synovium interface power Doppler flow configuration; GHS, global health status; KJAI, knee joint articular index;
P/CI-PD, pannus/cartilage interface power Doppler flow configuration; PsA, psoriatic arthritis; RA, rheumatoid
arthritis; RAI, Ritchie articular index; ST, synovial thickness.
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(table 3) suggests non-disease-specific variations in knee
joint synovitis.44 Nevertheless, our study does not show that
the clinical and ultrasound results are unique to etanercept
and it would be worthwhile evaluating what happens to KJS
patients treated with other drugs using this technique.16 17 45

Although the relation between synovitis and joint damage
remains controversial,38 recent MRI studies have shown that
effective suppression of synovitis can reverse structural
damage and that there is a threshold level of synovitis for
the progression of bony damage.46

Previous pilot ultrasonographic imaging studies and our
own results are encouraging, and should stimulate further
interest in the use of combined grey scale and power Doppler
ultrasonography as an outcome measure for the response of
rheumatoid and psoriatic synovitis to treatment.13 47

Ultrasonographic changes have been shown to be comple-
mentary to the standard clinical evaluation in multiple joint
assessment31 and to provide similar profiles of local and
systemic disease activity over time in longitudinal monitoring
of single joint response to treatment.
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IFNa combats Sjögren’s syndrome and its neuropathies
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I
nterferon alpha (IFNa) could become the preferred treatment for Sjögren’s syndrome
(SS), with the finding from a small case study that it alleviates not only associated
neuropathic symptoms but also the syndrome itself.
This is the first report of its effect against two progressive and severely disabling

neuropathies associated with the syndrome, and it will be important to assess whether this
effect holds true across the full range.
IFNa (3 MIU/day, three times a week) improved neurological symptoms and function and

enabled patients to regain mobility and resume activities of daily living within one to two
months after it was first given. Sicca symptoms and histological abnormalities of the salivary
glands also resolved, and serum SS-A/SS-B antibodies returned to normal titres. Before
receiving IFNa the patients had been treated variously with prednisolone, cyclopho-
sphamide, and cyclosporine, to no avail, and with intravenous immunoglobulin, which
required repeat treatments at two to three weeks to two to three months afterwards to
maintain their effect.
The three cases were a 46 year old man and a 67 year old woman with sensory ataxic

ganglionopathy and a 45 year old woman with demyelinating polyradiculoneuropathy. All
had sufficient features to be classed as having SS, including raised titres of SS-A/SS-B
antibodies and histologically abnormal salivary glands.
IFNa has been reported to reduce sicca symptoms, but not neuropathy, associated with

SS, even though peripheral neuropathy is the commonest symptom other than abnormal
functioning of the tear and salivary glands.

m Yamada S, et al. Journal of Neurology, Neurosurgery, and Psychiatry 2005;76:576–578.
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