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noted also in the salivary gland. The diag-
nosis was amyloidosis secondary to TA.
The dose of prednisolone was increased to
15 mg daily. Although inflammatory findings
improved, the nephrotic syndrome persisted.
In October 1981, oral administration of
dimethylsulphoxide (DMSO) was started, at
an initial dose of 1-5 glday, increased
gradually to 5-4 g/day over a period of four
months. With the largest dose, there was a

decrease in urinary protein to 2-4 g/day by
January 1982, when the patient was dis-
charged from hospital. Urinary excretion of
protein subsequently decreased to less than
1 g/day by November 1982. At that time
administration of DMSO was discontinued,
but prednisolone was continued, at a dose of
5-10 mg/day.
The patient experienced a relapse of

the nephrotic syndrome in April 1986. At
that time, renal biopsy showed amyloid
deposition that was quantitatively similar to
that observed in the first biopsy specimen.
Electron microscopy revealed deposition of
amyloid mainly in the mesangial region and
partly in the subepithelium (fig). As the TA
was also active, the dose of prednisolone was

increased to 40 mg/day; DMSO was also
reinstituted. This led to a gradual decrease in
urinary protein until March 1987; when none

could be detected and DMSO administration
was stopped. The patient continued to
receive prednisolone 7-5 mg daily. Although
some inflammatory findings persist (0-81 mg/
dl of C reactive protein, ESR 20 mm/h) no

proteinuria is currently present and renal
function is normal (creatinine 0-61 mg/dl).
Thirteen years after the onset of amyloidosis,
the patient is relatively well.
There have been occasional reports of

patients with both TA and the nephrotic
syndrome, most associated with amyloidosis;
only six cases have been reported in the
English literature.3
The course of renal amyloidosis is typically

progressive. Once the nephrotic syndrome
becomes established, or when azotaemia
appears, the prognosis is poor:2 fewer than
10% of patients with the nephrotic syndrome
survive as long as three years.4 However,
remission has been achieved in patients with
amyloidosis secondary to tuberculosis or

bums,5 with resolution of the underlying

chronic inflammation. Fritz et al6 described
a patient with primary systemic amyloidosis
who survived for 19 years after treatment
with melphalan and prednisolone.
There is no satisfactory treatment for

renal amyloidosis. Steroid administration is
ineffective.7 We were able to induce remission
of the nephrotic syndrome by a combination
of a steroid with DMSO in a patient who was

receiving the steroid treatment for her under-
lying TA, not for the amyloidosis. While
prednisolone alone was ineffective for
controlling the proteinuria, the addition of
DMSO proved effective; its withdrawal led to
a relapse of the nephrotic syndrome but
readministration was again effective in con-

trolling the nephrotic syndrome.
DMSO is an industrial solvent that was

first used by Isobe and Ossermann for
treating amyloidosis in mice.8 In this species,
the agent produces partial or total
disappearance of amyloidosis secondary to
casein administration. Ravid et al9 reported
the unequivocal improvement of renal
function after three to six months ofDMSO
treatment in seven patients with secondary
amyloidosis. Scheinberg et al'0 also reported
a beneficial effect ofDMSO on renal function
in patients with secondary amyloidosis at an

early stage of renal involvement. The

mechanism of action ofDMSO on the organs
affected by amyloidosis is not clear. Ravid's
group9 speculated that its main effect may be
anti-inflammatory, and that the improvement
in renal function may result from the
inhibition or regression of interstitial changes
that accompany the deposition of renal
amyloid. As DMSO is a potential scavenger
of the hydroxyl radical, its efficacy may be
related to its scavenging effect on active
oxygen species. In our patient, DMSO not
only improved her renal function, but also
reduced the proteinuria associated with her
secondary amyloidosis.
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Electron micrograph of the second renal biopsy
showing deposition of amyloid in the mesangial
(*) and subepithelial (large arrow) regions.
Note amyloidfibrils on the glomerular basement
membrane (GBM) (arrow heads) and
mesangial region (small arrows). Ep = epithelial
cell; CL = capillary lumen. Horizontal bar
represents 1 ,um.
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Superficial migratory
thrombophlebitis in a
patient with reversible
protein C deficiency and
anticardiolipin antibodies
Superficial migratory thrombophlebitis is a
rare manifestation of secondary hyper-
coagulable states. It has been described in
association with infectious diseases, in
particular secondary syphilis, in addition to
malignancies and vasculitic disorders such as
Behget's disease or thromboangiitis oblit-
erans.' We describe here the case of a patient
with migratory superficial thrombophlebitis
in which increased antiphospholipid antibody
concentrations in plasma and a protein C
deficiency were found. The clinical symp-
toms and the pathological laboratory results
were reversible by antibiotic treatment.
A 26 year old male medical student was

referred to the rheumatology outpatient unit
because of migratory arthritis and multiple
superficial thrombophlebitis. He had been in
good health until one year earlier, when he
had worked for two months in a hospital in
Namibia (Africa). Two months after his
return to Germany he complained of red and
painful nodules at the dorsum of both feet,
which persisted for several months. After a
further two months he developed migratory
arthritis of the joints of the fingers and toes.
A biopsy of a cutaneous nodule was per-
formed which showed inflammatory infil-
tration of the wall of a thrombotic vein. The
histology confirmed the clinical diagnosis of
thrombophlebitis. The patient received
topical therapy (venous compression, local
heparin) but was referred to our clinic
because of persistence of symptoms.
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Physical examination revealed asymmetric
oligoarthritis of the small joints (proximal
interphalangeal joint of the 4th finger of the
left hand and the interphalangeal joints of the
3rd left toe and 4th right toe). Ten to 15
thrombophlebitic superficial veins were
observed, most pronounced on the lower
limbs, but present also on other areas of the
body. The patient is non-smoker, denied
weight loss, diarrhoea, or fever, and he did
not remember receiving a tick bite. There
were no thromboembolic events in the family
history.

Laboratory examinations revealed an
erythrocyte sedimentation rate of 15 mm/h
and eosinophilia of 0 64 x 10"/1. Normal
results were obtained for complete cell count,
serum chemistry, urine analysis, prothrombin
time, partial thromboplastin time, fibrinogen,
fibrin degradation products, antithrombin
III, protein S, lupus anticoagulant test,
rheumatoid factor and anti-dsDNA anti-
bodies. Antinuclear antibodies were mini-
mally increased (1:80 with a nucleolar
pattern; control value <1:40). Complement
degradation products C3 and C4 were in the
normal range but the total haemolytic
complement activity (CH50) was decreased
to 75%. Microscopic tests for malaria and
serological tests for brucellosis and for
syphilis (TPHA) were negative. Stool culture
for parasites and stool tests for blood showed
negative results.

Protein C (functional assay) was
repeatedly, significantly decreased to 410VO of
the control value (repeated tests: 390 and
30 /o).

Anticardiolipin antibodies were increased
to 45-5 GPL (normal value <12 GPL). IgG
antibodies (1:640 complement binding
reaction) against Borrelia burgdorfieri were
found (IgM negative). An immunoblot test
for antibodies against B. burgdorferi antigen
was performed and IgG antibodies against
flagellin and outer surface protein C (ospC)
were detected. A chest radiograph and ultra-
sonographic examination of the abdomen
revealed no pathological findings.

Both parents of the patient had normal
protein C activities in plasma.

Because of the chronic nature of the
disorder, and because an infection with an
unknown pathogen could not be excluded, a
trial of antibiotic treatment with doxycycline
200 mg/day by mouth for four weeks was
started. In addition, the patient was treated
with subcutaneous heparin 3 X 7500 IU/day
and ibuprofen 3 X 400 mg/day by mouth.

After 14 days of therapy the arthritis had
subsided and normal values of anticardiolipin
antibodies (6 1 GPL) were found. The
number of thrombophlebitic superficial veins
was reduced from 10- 15 before treatment to
three to four at six weeks and one to two
approximately six months after treatment was
started. The protein C value returned to the
normal range (89%, repeated test: 105%0 of
the control value) seven months after the start
of therapy.
The primary cause of the patient's disorder

remains unclear. Anticardiolipin antibodies,
as detected in our patient, appear in
infectious diseases such as syphilis and
borreliosis and in autoimmune diseases such
as systemic lupus erythematosus. In the latter
diseases their detection is associated with a
higher risk of thromboembolic events.3 4 The
titre of antibodies against B. butgdorfen was
slightly increased in our patient, but an
immunoblot test with borrelia antigens
showed antibody binding only to ospC and
flagellin, which is not specific enough to be
considered a positive result. In addition,
there was no typical clinical history, so
evidence for a current infection with Borrelia
boirgdoiferi was low. Nevertheless, the
increased concentrations of anticardiolipin
antibodies which were seen in our patient
were reversible by antibiotic treatment, as
was the functional protein C deficiency.
Although several pathophysiological mech-

anisms may be involved in the procoagulatory
effect of anticardiolipin antibodies,' a
possible pathway is the inhibition of phos-
pholipid dependent coagulation steps by
anticardiolipin antibodies. For example, anti-

cardiolipin antibodies may inhibit the throm-
bomodulin mediated activation, and there-
fore the anticoagulatory effect, of protein
C6 "' which can be detected in the functional
protein C test. Our results may provide some

insight into the possible mechanisms of
superficial migratory thrombophlebitis.
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