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ABSTRACT

Objective. This study aims to investi-
gate the relationship between clinical
and US findings together with the prev-
alence and distribution of US findings
indicative of monosodium urate (MSU)
crystal deposition within the foot in pa-
tients with gout.

Methods. A total of 50 patients with
gout attending the in-patient and the
out-patient clinics of the Rheumatology
Departments were prospectively en-
rolled in this multi-centre study. Multi-
planar examination of the following 15
Jjoints was performed: talo-navicular,
navicular-cuneiform (medial, interme-
diate and lateral), calcaneo-cuboid,
medial, intermediate and lateral cunei-
form-metatarsal, cuboid-4th metatar-
sal, cuboid-5th metatarsal and all five
metatarsophalangeal (MTP) joints.
Results. The following US findings were
indicative of gout: enhancement of the
superficial margin of the hyaline carti-
lage, intra-articular tophus, and extra-
articular tophus. In 46 patients, a total
of 1380 foot joints were investigated. In
1309 joints that were not clinically in-
volved, US detected signs indicative of
Jjoint inflammation in 9% (121/1309).
Talo-navicular joint and the first MTP
Jjoint were the joints in which the high-
est number of US findings were found at
mid-foot and fore-foot, respectively. At
MTP joint level, dorsal scans allowed
the detection of a higher number of US
findings indicative of joint inflamma-
tion, and MSU crystal deposits rather
than on the volar plane.

Conclusion. This study demonstrated
that US detected a higher number of
inflamed foot joints than clinical exam-
ination, and that the first MTP and the
talo-navicular joints were the anatomic
sites with the highest prevalence of US
signs of MSU crystal aggregates.
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Introduction

In recent times several studies have in-
vestigated the role of ultrasound (US)
in the rheumatological assessment of
patients with gout (1-15). Highly spe-
cific findings have been already been
described by our group and other in-
vestigators.

Current evidence suggests that US is
an accurate imaging tool for detect-
ing signs of monosodium urate (MSU)
crystal deposition. Some aspects of us-
ing US in gout require further clarifi-
cation, however including the relation-
ship between clinical and US findings
and the impact of these findings in the
management of patients with gout.
The present study was aimed at investi-
gating the relationship between clinical
and US findings, together with the prev-
alence and distribution of US findings
indicative of MSU crystal deposition
within the foot in patients with gout.

Methods

Patients

A total of 50 consecutive patients with
a definite diagnosis of gout (16) attend-
ing the in-patient and out-patient clin-
ics of the Rheumatology Departments
were prospectively enrolled in this
multi-centre study. Patients with previ-
ous joint surgery and/or history of se-
vere trauma to the foot were excluded.
Each centre was expected to recruit at
least 10 patients. Four patients were
not included because of the following
reasons: two patients had undergone a
surgical intervention, one had multi-
ple metatarsal bony fractures and the
last did not agree to participate in the
study.

Before the beginning of the study, the
sonographers reached an agreement on
the scanning protocol to adopt and on
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the definition of the pathological US
signs to be commented upon.

The study was conducted according to
the local regulations and the Declara-
tion of Helsinki. Informed consent was
obtained before their patients were in-
cluded in the study.

US scanning technique

Prior to US examination, each patient
was examined clinically by an expert
rheumatologist following the same
method adopted in the previous studies
(18-22).

All US examinations were performed
using two US systems a Logiq 9 (Gen-
eral Electrics Medical Systems, Mil-
waukee, WI) and a My Lab70 XVG
(Esaote SpA, Genoa, Italy). Both of
them equipped with a multi-frequency
linear probe operating at a frequency
higher than 13 MHz.

To obtain the US data, the scanning
technique described in detail by Delle
Sedie et al. (17) was adopted and the
EULAR guidelines were followed (23).
To obtain maximal access of the meta-
tarsal head hyaline cartilage, MTP joints
were examined in maximal flexion.
Multi-planar examination of the follow-
ing 15 joints per foot was performed:
talo-navicular, medial, intermediate
and lateral navicular-cuneiform me-
dial, calcaneo-cuboid, medial, inter-
mediate and lateral cuneiform-metatar-
sal, cuboid-4th metatarsal, cuboid-5th
meta-tarsal, all five metatarsophalan-
geal (MTP) joints.

US image interpretation

For the detection of non-specific find-
ings indicative of joint inflammation
and bone erosions, the OMERACT
preliminary definitions were used (24).
To detect the presence of MSU crys-
tal deposits, the following US find-
ings were used: enhancement of the
superficial margin of the hyaline car-
tilage (double contour), intra-articular
tophus, and extra-articular tophus (1-3,
7,10, 15).

Results

Forty-six consecutive patients (43
males and 3 females) with gout were
included in the present study and a total
of 1380 joints (15 per each foot) were
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Table I. Patients’ demographic and clinical data.

Number of patients
Gender (female/male)
Age in years

(median; 95% CI for the median; SD; range)
Disease duration in months

(median; 95% CI for the median; SD; range)
Number of patients on urate lowering therapy (%)
Number of patients on colchicine treatment (%)
Number of patients on steroid therapy (%)
Number of patients on NSAIDs (%)

46
3/43

58.5; 54-64; 12; 41-91

53.5; 36.4-54; 27; 12-156.

37 (80%)
33 (71.7%)
25 (54.3%)
17 (37%)

CI: confidence interval; SD: standard deviation; NSAIDs: non-steroidal anti-inflammatory drugs.

Table II. Correlation between sonographic and clinical findings indicative of midtarsal and
MTP joint inflammation. The presence of at least one finding indicative of joint inflamma-

tion was used to compile the table.

A. Midtarsal joints Clinical findings
Presence Absence Total
Presence 25 45 70
Sonographic findings Absence 2 848 850
Total 27 893 920

B. MTP joints Clinical findings
Presence Absence Total
Sonographic findings Presence 41 76 117
Absence 3 340 343
Total 44 416 460

Table III. Distribution of sonographic findings at different anatomical sites within the foot.

Joint US finding Number
Talo-navicular joint Joint effusion 9
Synovial hypertrophy 13
Intra-articular PD signal 13
Bone erosions 13
Intra-articular tophus 7
Extra-articular tophus 0
Navicular-cuneiform medial Joint effusion 9
joint Synovial hypertrophy 11
Intra-articular PD signal 12
Bone erosions 7
Intra-articular tophus 4
Extra-articular tophus 0
Navicular-cuneiform Joint effusion 4
intermediatejoint Synovial hypertrophy 5
Intra-articular PD signal 3
Bone erosions 1
Intra-articular tophus 0
Extra-articular tophus 0
Navicular-cuneiform lateral Joint effusion 1
joint Synovial hypertrophy 3
Intra-articular PD signal 1
Bone erosions 0
Intra-articular tophus 1
Extra-articular tophus 0
Calcaneous-cuboid joint Joint effusion 3
Synovial hypertrophy 2
Intra-articular PD signal 2
Bone erosions 0
Intra-articular tophus 0
Extra-articular tophus 0
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Joint

US finding

Number

Medial cuneiform-metatarsal
joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions
Intra-articular tophus
Extra-articular tophus

Intermediate cuneiform-
metatarsal joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions
Intra-articular tophus
Extra-articular tophus

Lateral cuneiform-metatarsal
joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions
Intra-articular tophus
Extra-articular tophus
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Cuboid-4th metatarsal joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions
Intra-articular tophus
Extra-articular tophus

Cuboid-5th metatarsal joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions
Intra-articular tophus
Extra-articular tophus

SO0 O—RO | OO0~ —=O

1" MTP joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions

Double contour
Intra-articular tophus
Extra-articular tophus

29 (dorsal) 1 (volar) 29 (medial)

8 (dorsal) O (volar) 34 (medial)
2 (dorsal) O (volar) 0 (medial)

33 (dorsal) 6 (volar)
33 (dorsal) 2 (volar)
33 (dorsal) O (volar)

33 (dorsal) 1 (volar)

2" MTP joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions

Double contour
Intra-articular tophus
Extra-articular tophus

26 (dorsal) 1 (volar)
20 (dorsal) O (volar)
20 (dorsal) 0 (volar)
2 (dorsal) O (volar)
5 (dorsal) 1 (volar)
2 (dorsal) O (volar)
0 (dorsal) 0 (volar)

3 MTP joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions

Double contour
Intra-articular tophus
Extra-articular tophus

12 (dorsal) O (volar)
11 (dorsal) O (volar)
8 (dorsal) 0 (volar)
2 (dorsal) O (volar)
4 (dorsal) 1 (volar)
0 (dorsal) O (volar)
0 (dorsal) 0 (volar)

4% MTP joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions

Double contour
Intra-articular tophus
Extra-articular tophus

4 (dorsal) O (volar)
1 (dorsal) O (volar)
0 (dorsal) O (volar)
0 (dorsal) O (volar)
0 (dorsal) O (volar)
0 (dorsal) O (volar)
2 (dorsal) 0 (volar)

5% MTP joint

Joint effusion

Synovial hypertrophy
Intra-articular PD signal
Bone erosions

Double contour
Intra-articular tophus
Extra-articular tophus

8 (dorsal) 3 (volar)
8 (dorsal) 5 (volar)
5 (dorsal) 4 (volar)
7 (dorsal) 4 (volar)
0 (dorsal) 1 (volar)
0 (dorsal) O (volar)
0 (dorsal) O (volar)
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investigated. Table I reports patient de-
mographic and clinical data.

Clinically, 60 (4.35%) out of 1380 foot
joints were considered to be inflamed,
whilst at least one US finding consistent
with joint inflammation was acquired in
190 (13.8%) joints. Table II shows the
relationship between clinical and US
findings indicative of foot joint inflam-
mation.

The most frequent US finding indica-
tive of joint inflammation was synovial
effusion, detected in 117 (8.5%) out
of 1380 joints, followed by synovial
hypertrophy with or without intra-ar-
ticular power Doppler signal, detected
in 109 (7.9%) out of 1380 joints.

Table III illustrates the distribution of
US pathological findings within the dif-
ferent joints of the foot.

In the 460 MTP joints, the dorsal scans
allowed the detection of US findings
indicative of joint inflammation in 117
joints, compared with 12 detectable us-
ing the volar views.

When the dorsal aspect of the MTP
joint was compared with the volar one,
42 versus 4 double contour signs at the
hyaline cartilage of the metatarsal head
were observed.

In 34 (37%) out of 92 first MTP joints,
the medial aspect of this joint was
found positive for intra-articular topha-
ceous deposits, and MSU deposits were
located in-between the collateral liga-
ment and the first metatarsal head.
When the medial aspect of the first MTP
joint was compared with the dorsal, and
volar one, 29 medial, 4 dorsal, and 1
volar erosions were found.

Discussion

The foot is frequently involved in pa-
tients with different rheumatic diseases
and pain referred to the foot can be re-
lated to several underlying pathologi-
cal conditions (25).

US imaging permits detection of small
joint inflammation, bone erosion and
tendon involvement at foot level in
patients with chronic arthritis (17-22,
26-29).

Previous studies have been conducted
in patients with gout predominantly
looking at changes seen at the first
MTP joint.
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This is the first study aiming to de-
scribe the prevalence and distribution
of US findings indicative of MSU crys-
tal deposits at foot level and investigate
how such findings relate to clinical ex-
amination.

We believe that the results of the
present study may help in refining the
US scanning protocol at foot level in
patients with gout.

At the MTP joint level, the dorsal
views allowed the detection of a higher
number of US findings indicative of
both joint inflammation and MSU crys-
tal deposits.

Among US findings indicative of MSU
crystal deposits, the most frequently
found was the presence of intra-articu-
lar tophaceous deposits and the medial
aspect of the first MTP joint was the
site where they were most frequently
observed.

The relatively lower prevalence of the
US findings indicative of extra-articular
tophaceous deposits can be explained
by the scanning protocol that limited
the examination to the peri-articular
soft-tissues not including tendons and
other anatomic tissues and sites not
adjacent to the foot joints that can be
target areas for MSU deposits.
Moreover, the prevalence of US find-
ings indicative of MSU crystal depos-
its must be interpreted in the light of
the fact that 80% of the gouty patients
were receiving urate lowering therapy.
In fact, such a therapy was shown to in-
duce changes in US features indicative
of MSU crystal deposits (9, 12).

Our study does have some limitations.
Firstly, while patients were asked not
to talk with the sonographers about
their clinical condition, in severe cases
the presence of tophaceous deposits
and/or the presence of clear clinical
signs of an acute attack of gout could
have undermined the blinding of the
sonographers.

Secondly, disease duration and prior
treatment for gout in the months before
the study could have influenced the
prevalence of US findings indicative of
MSU crystal deposits (9, 15).

Thirdly, the study was conducted us-
ing two different US systems. Although
both systems are of high quality there
could have been subtle differences in
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Fig. 1. Foot. A-B. First metatarsophalangeal joint in longitudinal dorsal scan, with joint in neutral
position (A) and maximal flexion (B), showing intra-articular tophaceous deposits (arrows) and en-
hancement of the superficial margin of the hyaline cartilage (double contour) of the metatarsal head
hyaline cartilage (arrowheads) (B). C. Talo-navicular joint in longitudinal dorsal scan. The arrows
indicate intra-articular tophaceous deposits. m=metatarsal bone; p=proximal phalanx; ta=talar bone;

na=navicular bone.

the sensitivity of Doppler assessments.
A further limitation was that no assess-
ments were made of tendon pathology
and the study concentrated solely on
joint findings. The full extent of US
pathology may not have been docu-
mented therefore.

Finally, the US findings were evaluated
only in terms of presence/absence and
no quantitative assessment was per-
formed.

Further investigation is warranted to
confirm the results of the present stud-
ies and to evaluate the impact of US
findings in patients with a clinical sus-
picion of gout.

In conclusion, US findings indica-
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tive of foot joint inflammation were
found to be more sensitive than clini-
cal findings, and the first MTP and the
talo-navicular joints were the anatomic
sites with the highest prevalence of US
signs of MSU crystal aggregates.
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