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Usefulness of high resolution US in the evaluation of effusion ijn
osteoarthritic first carpometacarpal joint

Annamaria lagnocco and Giulio Coari

Department of Medical Therapy, Rheumatology Unit, University “La Sapienza” Rome, laly

Objective: The aim of this study is to provide a reproducible and quantitative sonographic method for evaluation of effusion in the firs,
carpometacarpal joint in osteoarthritis. '
Methods: High resolution sonography of the carpometacarpal joint of the thumb was carried out in 20 normal Joints and in 57 joints from
patients with osteoarthritis. A 10 MHz transducer was used.

Results: The articuiar cavity appeared as a hypoechoic triangular area. In normal joints the mean values obtained by measuring the distanc
between the apex and the base of the triangle was 2.89 mm (SD 0.22). In osteoarthritic Jjoints it was significantly increased (p<0.001), The
authors assert that the presence of effusion is very likely if the value is >3.33 mm {mean+2 SD),

Conclusions: Sonography provides useful, reproducible, and quantitative data for detection of effusion within the first carpometacarpal joing.
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The carpometacarpal joint of the thumb is a saddle-
shaped articulation between the trapezium and the
base of the first metacarpal bone. It has its own, very
relaxated synovial membrane and a large capsule
which allows a great articular mobility (1, 2). Thanks
to its morphological characteristics, the first carpo-
metacarpal joint has a large movability; in fact five
different movements can be performed: flexion,
extension, adduction, abduction, and circling. More-
over, even opposition of the thumb is possible, due
to the combination of adduction, flexion, and partial
rotation.

Osteoarthritis of the carpometacarpal joint of the
thumb is very frequent, especially in femnales. In the
hand it represents the second site of localization of
the disease, after the distal interphalangeal joints.
From the clinical point of view, pain, swelling,
redness of the overlying skin, crepitus on moving the
thumb, and limitation of motion may occur. Those
Symptoms are transitory and inconstant during the
early phases, but become firm and fixed, after a
variable period of time, with the increasing serious-
ness of the disease. Local deformity, appearance of
squaring of the thumb, and signs of articular
Instability are even possible (3). In a few cases
hyperextension of the proximal phalanx can be
present. Radiographic findings show the typical
changes of osteoarthritis: usually a sequence of
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different alterations is present, with appearance of
sclerosis, cysts, joint space narrowing, osteophytes
formation, subluxation of the first metacarpal bone,
rare erosions,

Sonography has been applied for many vears Lo
the study of articular (4-9) and periarticular (10—
21) soft tissues in the course of rheumatic diseases.
In fact, thanks to its technical characteristics of non-
invasiveness, low costs, and easy repeatability,
sonography is actually considered one of the best
imaging techniques for the evaluation and follow up
of changes of articular soft tissues in rheumatic
pathologies (22, 23). Particularly the recent presence
of high frequency tramsducers allow the use of
ultrasound technique even for the examination of the
hand (24, 23), wrist (26—28) and foot (29, 30).

The aim of the present study was to evaluate the
usefulness of ultrasonography for detection of
effusion and evaluation of the amount of synovial
fluid in the first carpometacarpal joint in osteo-
arthritis.

Materials and methods

Sonography of the first carpometacarpal joint was
performed in 57 patients with clinical involvement of
the base of the thumb. Pain was always present,
while redness of the overlying skin, tenderness,
swelling, limitation of motion were inconstantly
found. Squaring of the base of the thumb and
crepitus appeared in a few cases. The diagnosis of
osteoarthritis had been confirmed using the Ameri-
can College of Rheumatology criteria of 1990 (31).

The patients were 43 females and 14 males. Their
mean age was 61.4 years (range 57-71 years) and
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the mean duration of symptoms was 1.1 years {range
9.1-2.6 years). In all cases radiographs showed the
Jifferent types of osteoarthritic changes of the first
CaIpmnetacarpfsll joint.

Twenty healthy subjects whose mean age was 63.1
years (range 58 70 years) and who had no signs of
ivolvement of the thumb were examined as
controls.

High resolution sonography was performed with a
{0 MHz sector transducer, using acoustic gel. The
first carpometacarpal joint was examined with
anterior, lateral, and posterior longitudinal scans.
The wrist was kept in neutral position. Articular
space appeared as a triangular hypoechoic area with
the apex direct to articular cavity and the base
bounded by the joint capsule (Figure 1). Measure-
ments of joint space were carried out in lateral
longitudinal scan and the distance between the apex
and the base of the triangle was evaluated. In this
way it was possible to detect effusion and determine
the amount of synovial fluid. The same measurement
was repeated twice and the mean value of the results
was calculated. The lateral scan was chosen for
measurements because in that site the joint capsule
has higher distensibility and consequently effusion
may be easier detected.

The accuracy of the measurements was 0.1 mm.

Arthrocentesis was carried out in 18 joints with
sonographic demonstration of effusion and ultra-
sonography was repeated later, to verify the findings
of reduction or disappearance of effusion.

Moreover intra-articular infusion of sterile phys-
iological saline solution (0.4 ml) was made in 3
normal joints of healthy volunteers and a sono-
graphic examination was repeated as reported above,
to verify the finding of appearance of joint effusion.
T-Student test was used for statistical analysis.
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Fig. I Articular cavity appears as a triangular hypoechoic arca.
1 Trapezium; M First metacarpal bone.

Effusion in osteoarthritic first carpometacarpal joint

Results

Sonography of all normal joints scanned showed
that, as well as all bony structures, the surface of
trapezium and of the base of the first metacarpal
bone appeared as two hyperechoic strips. The
capsule was a thin echoic line bounding the articular
space and appeared as a triangular hypoechoic area
(Figure 1). In each joint the line between the apex
and the base of the triangle was measured in
longitudinal lateral scan and the depth of articular
space was evaluated (Figure 2). In normal joints
values obtained by such measurements (Table I}
were never greater than 3.2 mm (range 2.5-3.2 mm;
average 2.89 mm; SD 0.22).

In 37 out of the 57 patient joints examined, the
presence of cffusion was demonstrated by the
appearance of a sonolucent area within the articular
space. The measurement of the distance between the
apex and the base of the triangular articular space
(Table T) showed significantly (p<0.001) increased
values (average 3.55 mm; SD 0.58). Figure 3 shows
the distribution of the values of the distance between
apex and the base of the triangle in the 20 normal
joints and in the 57 osteoarthritic articulations.

Arthrocentesis was carried out in 18 joints and
sonographic examination was repeated, showing
either the disappearance of thg sonolucent area or
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Fig. 2. The measurement of the distance between the apex and
the base of the triangle shows the presence of joint effusion.

Table |. Results of sonographic examination in normal and
osteparthritic carpometacarpal joint of the thumb. The difference
of the mean values of the distance between the apex and the
base of the triangular space in normal subjects and OA patients
is statistical significant {p<0.001}.

Mean value in mm SD
Narmal subjects 2.89 0.22
QA patients 3.65 0.58

1M




A. lagnocco and G. Coari

E— Osteoarthritis patients - % - Healthy subjectsTl

18
A —
~ 12
S 10 [a N\ iy \\
2 I \
R — \

2 —x—

‘:'H T T ;b‘_? T l\:l

2427 2831 3.2-3.5 3.63.9 443 4447 4.8.5.1

Distance in mm

Fig 3. Distribution of the values of the distance between the
apex and the base of the triangle in the 20 normal first carpo-
metacarpal joints and in the 57 joints with osteoarthritis. In
osteoarthritis the graph is made by 2 gaussian curves: in the
first curve the peak is constituted by values between 2.8 and
3.1 mm and it refers to cases without Joint effusion; the second
curve has a peak with values of measurements between 4.0 and
4.3 mm and it refers to joints with effusion.

the decrease of its extent within the articular space;
moreover the measurements of the height of the
triangle showed decreased values in all cascs.

In 3 normal joints, after intra-articular infusion of
0.4 mi physiological saline solution within the first
carpometacarpal joint, sonography showed the
appearance of an anechogenic zone with contem-
porary increase of the distance between the apex and
the base of the triangle (the mean distance changed
from 2.8 to 4.1 mm).

Discussion

The present sonographic study showed that the
mean values of the distance between the apex and
the base of the triangular articular space in normal
carpometacarpal joints of the thumb was 2.89 mm
{SD 0.22 mm). The presence of effusion (5) is very
likely if that distance is greater than 3.33 mm
(2.89 +2 SD). The finding is confirmed by Figure 3,
where the graphs show the distribution of the
distances in normal joints and in osteoarthritis. In
osteoarthritis 2 gaussian curves appear with presence
of 2 peaks: the first peak refers to those cases with
symptoms but without articular effusion; the second
peak reports the symptomatic joints in which also
effusion is present. The 2 gaussian curves cross at the
value of 3.33 mm that represents the limit for the
presence of joint effusion. The finding means that
joint effusion is very likely if the measurement of the
distance between the apex and the base of the
triangular articular area is greater than 3.33 mm.
In osteoarthritis of the first carpometacarpal joint
standard radiography shows changes of bony
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structures. It is not able to demonstrate the Presence
of effusion and evaluate the conditions of articyly,
and periarticular soft tissues. Other imaging (e},
nigues, such as computed tomography and particy.
larly magnetic resonance imaging, are of valye by
their high costs and the low availability of the
instruments limit their routine utilization, The
present study show that sonography is an usefy;
diagnostic method for detection of joint effusion
The capability of measuring the extent of articulap
space makes it possible {0 exactly evaluate the
amount of synovial fluid present within the joint ang
provides reproducible and quantitative information
about the conditions of the joint. Moreover the easy
repeatability of the technique is important for the
assessment of therapeutic response.

Because ostecarthritis frequently involves the joint
of the base of the thumb, the present study wage
carried out on osteoarthritic patients. However, the
same method is easily applicable in other diseases,
giving a good evaluation of soft tissue swelling,
Therefore the clinical involvement of carpometacar-
pal joint of the thumb may be examined sono-
graphically with high accuracy both in rheumatic
pathologies and in post-traumatic disorders. A
widespread application of this diagnostic technology
1s to be hoped for in all rheumatology units.
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