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Effects of corticosteroids and local anaesthetics
applied directly to the synovial vascular bed
K. DE CEULAER, G. BALINT, A. EL-GHOBAREY, AND W. C. DICK

From the Centre for Rheumatic Diseases, University Department of Medicine, Royal Infirmary, Glasgow

SUMMARY The effects of intra-articular injection of triamcinolone hexacetonide on the rate of
clearance of radioactive xenon ('33Xe) was studied in 11 patients with rheumatoid arthritis. No effect
of the corticosteroid injection was observed, which suggests that the drug has no immediate effect
on synovial blood vessels.

Both corticosteroids and local anaesthetics injected
locally are employed frequently in conventional
rheumatological practice. Whether or not they are
effective in different clinical circumstances, it seemed
to us important to document the biological effects
of such injections on local blood flow. The rate of
clearance of intra-articularly injected radioactive
xenon (133Xe) provides an indirect measurement of
synovial tissue perfusion (Dick et al., 1970a) has
been used to document the long-term effects of
intra-articular hydrocortisone (Dick et al., 1970b),
and may be exploited to study the receptor inner-
vation of this vascular bed (Dick et al., 1971a, b;
Dick et al., 1976). We report here the results on
xenon clearance rate of intra-articular injections of
corticosteroids and of lignocaine in patients with
rheumatoid arthritis.

Patients and methods

Nineteen patients with classical rheumatoid arthritis
(Ropes et al., 1959) who had never previously
received second or third line drugs (Dick, 1978)
volunteered to participate in this study with full
knowledge of its content and implication. Each
patient was receiving a single first line antirheumatic
drug of his own choice, and the dose and regimen
of administration were unaltered throughout the
study.

XENON CLEARANCE TECHNIQUE
Under full aseptic technique a needle was inserted
into the knee joint and any synovial effusion present
was drained. 10 luCi of 133(Xe in 1 ml of 0 9% saline
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was injected into the joint, and the syringe and needle
were filled with saline to seal the joint.
The clearance ofthe radioactive gas was monitored

with a collimated scintillation detector (Type
M8513A, EK) placed 1 in (2.5 cm) above the knee
with an incorporated sodium iodine crystal. Count
rate was recorded through a gamma counter and
displayed throueh a digital rate meter. The count
rate was sampled at 1 minute intervals and plotted
on semi-logarithmic graph paper after subtraction
of background. The biological half life (Ti, min)
was determined from the slope of the exponential
disappearance curve from 5 to 40 minutes after
injection. A full discussion of the methods and
interpretation of the xenon clearance technique
has been published previously (Dick, 1972; Mitchell
et al., 1978).

DRUGS
Triamcinolone hexacetonide (Lederspan, Lederle
Laboratories) was injected in a dose of 20 mg, and
lignocaine (Xylocaine-Astra) was injected in a dose
of 100 mg. These drugs were injected after 30 to 40
minutes' controlled monitoring, and the clearance
rate was followed for 30 to 40 minutes afterwards.
Although the Xenon clearance rate may be used to
calculate an expression of blood flow (Dick et al.,
1970a), in a study such as this it was felt to be
preferable to express the results as directly as possible
as half life values (T1).

Results

The results are shown in Tables 1 and 2. Only
inconstant and inconsistent changes in Ti values
were recorded immediately after corticosteroid
injection, with no significant change in the mean
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Table 1 Half life of 133Xe in knee joints of8 patients
with rheunatoid arthritis before and after intra-articular
corticosteroid
Patient no. Before corticosteroja After corticosteroid

1 52*3 44.0
2 30-6 67-4
3 18-0 17.2
4 39-2 34.0
5 18-0 17.6
6 23.6 32.2
7 98.0 100-0
8 26.4 20.4
Mean±SEM 38-5±9-4 41-6±10-22

Table 2 Half life of 133Xe in knee joints of 11 patients
with rheumatoid arthritis before and after intra-articular
lignocaine
Patient no. Before ligoocaine After lignocaine

1 13-6 115
2 28-3 60-8
3 14-7 37-0
4 13-4 38-4
5 17-1 30.1
6 25-3 104-0
7 8.2 30-2
8 16-0 34.1
9 11.6 20-0
10 23-9 41-2
11 12-2 27-8
Mean±SEM 16-75±1-92 48-95±9-56

half life 133Xe clearance time (t 0.22), whereas
lignocaine produced a consistent increase in Ti
values. All patients showed changes in the same
direction after treatment, with significantly delayed
clearance time (P<0 01).

Discussion

The xenon clearance rate has been used in exactly
the same way to study the effects of a and adrener-
gic and cholinergic agonists and antagonists and to
document the effects of chemical mediators such as
histamine, 5 hydroxytryptamine, brandykinin, and
prostaglandins (Dick et al., 1976; Mitchell et al.,
1978). The consistent increase in T' value may be
interpreted as a vasoconstrictor effect of lignocaine
on the synovial vascular tissue. In this experimental
model the effects produced must be of a local nature,
and this is substantiated by the lack of changes in
pulse and blood pressure throughout the study.

Lignocaine has complex and conflicting effects
when administered systemically (Jorfeldt et al.,
1970; Blair, 1975). It has been shown to increase the
tone of resistance and capacitance vessels when
injected intra-arterially or intravenously. In the
latter case the effect persists despite sympathetic

blockage and is therefore interpreted as a direct
effect. However, an intact sympathetic innervation is
required for several other effects, such as increase in
cardiac output and blood pressure, or the effect on
resistance but not on capacity vessels. Added com-
plexities include different effects at different doses.

Preparations displaying stereoisomerism possess a
different duration of action despite equal local
anaesthetic property, and this has been attributed
to differences in vasoconstrictor activity (Ludeuna
et al., 1972). The local effect reported in this paper
may be interpreted as a direct effect on smooth
muscle but could also be mediated through the
autonomic nervous system. It cannot, however, be
interpreted as a reflex effect or a central nervous
system effect. The direct effect of lignocaine is
probably due to interference with Ca+ + flux
rather than a direct effect on membrane potentials
or developed action potentials (Aberg and Wahl-
strom, 1972; Blair, 1975). However, to dissect which
elements are directly involved requires further work
with agonist and antagonist compounds and control
of divalent cationic conditions.
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