
smokers.5 6 It is interesting to note that NPC
is associated with the Epstein-Barr virus,7 one
of a number of viruses which have been
implicated in the pathogenesis of RA.8

Therefore, passive smoke might potentially
predispose subjects to RA as a result of
changes within the nasopharynx resulting in
antigenic stimulus by a virus that triggers RA.

We agree with the authors that new
information is urgently needed about any fac-
tor associated with the risk of RA. In view of
emerging data highlighting smoking as an
important environmental risk factor for the
development of seropositive RA,3 9 and also
this study by Heliovaara et al, we propose that
passive smoking should be considered as a
potential candidate factor for the development
of RA.
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Authors’ reply

It is not easy to measure passive smoking.
Nevertheless, determinations of serum coti-
nine and thiocyanate recommended for the
detection of indirect exposure to tobacco
smoke have been shown to indicate exposures
of recent occurrence.1 2

To test the assumption put forward by Drs
Hutchinson and Moots we studied coVee
consumption for its associations with serum
cotinine and thiocyanate concentrations in a
sample of men who had participated in the
Mini-Finland Health Survey and served as an
age matched control group in a nested
case-control study of lung cancer.3 A modifi-
cation of the Nicotine Metabolite RIA kit
method (Diagnostic Products Corporation,
Los Angeles, USA) was used to determine
serum cotinine concentrations.4 Serum thio-
cyanate was determined by the spectrophoto-
metric ferric nitrate method.5 Of the total of
158 men in the sample, 39 reported current
smoking, and 10 others had serum cotinine
>200 mg/l or thiocyanate >20 nmol/l,
suggesting direct exposure to tobacco. Exclu-
sion of these men left 109 non-smokers for
the final analyses.

No significant association was seen be-
tween the number of daily cups of coVee and
serum cotinine concentration (age adjusted
r=0.08, p=0.38). Contrary to the assumption
of Drs Hutchinson and Moots, there was a
negative correlation between serum thiocy-
anate level and coVee consumption (age
adjusted r=−0.21, p=0.03). The findings are
in agreement with our impression that in
Finland coVee is not consumed to any greater
extent in notably smoky environments.
Rather, coVee consumption is confined to
breakfast at home and coVee breaks both
during working hours and leisure time.

On the basis of these preliminary results it
seems unlikely that passive smoking would
have correlated strongly enough with coVee
consumption to explain the close associations
between coVee consumption and the occur-
rence of rheumatoid factor (RF) and the risk of
rheumatoid arthritis (RA) in our study. Never-
theless, our results are far from being conclu-
sive. Whatever the links between coVee con-
sumption, RF, and RA, we agree with Drs
Hutchinson and Moots that passive smoking
should be considered a potential risk factor for
RA.
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LETTERS TO
THE EDITOR

Polyarteritis nodosa
complicated by thrombotic
thrombocytopenic purpura

A 56 year old woman was diagnosed with
polyarteritis nodosa (PAN) in June 1998

based on the presence of fibrinoid necrosis
and infiltration of polymorphonuclear cells
into medium and small sized arteries on a
skin biopsy specimen. She presented with
erythema on her arms and legs, with fever
and body weight loss. Tender masses were
palpable on her right abdomen. Small
erythematous lesions and livedo reticularis
were seen on the arms and legs.

Laboratory investigation on admission dis-
closed anaemia (haemoglobin 73 g/l) and
leucocytosis (22.5×109/l) consisting mainly of
neutrophils (85%). Creatinine clearance was
39 ml/min. Serological examination showed
raised levels of C reactive protein (88.6 mg/l).
Serological tests for syphilis, hepatitis B virus
antigen, and antibody for hepatitis C virus
were negative. A high titre of myeloperoxi-
dase antineutrophil cytoplasmic antibody
(MPO-ANCA) (201 EU) was detected in her
sera. An abdominal computed tomography
scan showed bilateral perirenal haemor-
rhages.

The patient was treated with 1000 mg of
methylprednisolone for three successive days,
followed by 500 mg cyclophosphamide intra-
venously. Plasma exchange was performed,
also. Within three days, treatment had
reduced the body temperature to normal and
lowered the C reactive protein concentration
(<10 mg/l).

The patient rapidly developed thrombo-
cytopenia on the fifth day after admission to
hospital, and the lowest platelet count was
15.0×109/l on the eighth day after admission.
She became unconscious, and showed fea-
tures of haemolytic anaemia and renal
failure. A provisional diagnosis of dissemi-
nated intravascular coagulation was made
because of thrombocytopenia, a low concen-
tration of fibrinogen (1.6 g/l), and a high
fibrinogen and fibrin degradation product
level (22.6 µg/ml). We treated her with nafa-
mostat mesilate (200 mg/day) and infusion
of fresh-frozen plasma. This treatment pro-
duced a marked increase in fibrinogen
concentration but failed to improve the
platelet count. Further laboratory tests
showed fragmented red blood cells in
peripheral blood. A diagnosis of thrombotic
thrombocytopenic purpura (TTP) was es-
tablished based on these findings. The
patient was treated with plasma exchange
with 2700 ml fresh-frozen plasma.

Within one week of treatment the platelet
count returned to normal and consciousness
level improved dramatically. However, renal
failure was irreversible and she continued to
undergo dialysis. Unfortunately, the patient
died from haemorrhage from a duodenal
ulcer. Necropsy findings included small and
medium sized polyarteritis in the kidney,
uterus, pulmonary hilum, hepatic hilum,

Figure 1 Necropsy finding of ileum end. Note
fibrinoid necrosis of medium sized artery.
Haematoxylin and eosin stain. Magnification
×400.
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adrenal grand, ileum (fig 1), and ascending
colon. Several stages of vasculitis existed,
which was a typical finding of classic PAN.
We failed to detect vasculitis aVecting arteri-
oles, venules, or capillaries. Duodenal bleed-
ing was from peptic ulcers, which is not asso-
ciated with arteritis.

A few reports have described TTP compli-
cating certain forms of rheumatic diseases,
including systemic lupus erythematosus and
systemic sclerosis.1 2 To our knowledge there
are no reports published in English of PAN
complicated by TTP.

The necropsy finding was classic PAN
because vasculitis aVected vessels larger than
arterioles and there were no pathological
findings of glomerulonephritis.3 We failed to
detect vasculitis aVecting arterioles, venules,
or capillaries. MPO-ANCA is usually a
marker of microscopic polyarteritis or necro-
tising glomerulonephritis but does not
distinguish it from classic PAN with cer-
tainty.4

Our case suggests the possibility of second-
ary TTP due to PAN. We speculate that
endothelium damage by PAN may enhance
the development of TTP, particularly in the
presence of inflammatory processes. Our
patient unfortunately died from massive
bleeding from a duodenal ulcer. However,
conventional treatment for TTP, including
plasma infusion and plasma exchange, were
eVective in this case, too.5 Our case empha-
sises the need to consider TTP when throm-
bocytopenia occurs with vascular disease,
because early and correct treatment of TTP
may improve morbidity and mortality in
these patients.
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Placement of
intra-articular injections
verified by
ultrasonography and
injected air as contrast
medium
Intra-articular injection of long acting
corticosteroid is a corner stone in rheumato-
logical treatment. The injected intra-articular
corticoid is more eVective when correctly
placed.1 2 Injection of radiographic contrast
material has shown that fewer than half of the
injections are correctly placed in the joint
space after blind injection.1

Generally, the clinical application of ultra-
sonographic examinations can be enhanced
by contrast agents.3 The most commonly
used technique is creation of microbubble
contrast agents. Such agents, applied to the
bloodstream, have been used for hepatic,
nephrologic, cardiologic, and transcranial
examinations.4 Obviously, the risk of air
embolism depends on the anatomical site of
the injected air contrast. Transient ischaemic
attacks are described after echocardiography
with air contrast5 and in animal models
haemodynamic eVects during venous air
infusion can be measured.6 Intra-articular
injection of air and subsequent lateral and
posterior radiographs have shown that this
technique can enhance the precision of the
procedure.7 The disadvantage of this method
is that the result can first be seen after the
injection, and that a correction can only be
made with a new injection. In the joint space
the air is separated from the vascular system
and when only small amounts of sterile air are
used the risk of venous air embolism is negli-
gible. Air is a very eVective contrast medium
in ultrasonography. Air sonography has been
used for the diagnosis of meniscus lesions in
knee joints8 and for rotator cuV lesions in the
shoulder9.

We expand the applicability of this method
to all joints, not only for diagnosis, but also
for the correct placement of the needle before
injection of medicine (steroid, osmium acid,
viscosupplementation). The sterile air that is
contained in the capped vial with lidocain
or steroid is used as contrast medium. The
needle is guided into the joint space of the
distended capsule by ultrasonography.

When the steroid and lidocain are mixed in
the syringe a small volume of air will be in the
needle itself (∼0.05 ml). The air in the needle
is clearly seen when the injection is started
and will secure the correct placement of the
needle. With this technique, it is not neces-
sary to use two separate syringes and the
inclination of the syringe will not cause the air
to move from the needle to the bottom of the
syringe.

If the knee is injected, injection directly
into the recess of the knee is recommended,
which will make the small volume of air
momentarily visible.

Figure 1 illustrates the ultrasonography of
a metatarsophalangeal joint in a patient
before and after injected air. The intra-
articular air is clearly seen. We have made
over 1000 ultrasonography guided intra-
articular injections without any complica-
tions. This method is easy, inexpensive, with-
out risk and radiation, and should be used
routinely in rheumatology. Chemical syn-
ovectomy of the knee, especially, should
always be guided by ultrasonography, and

with this technique smaller joins can also be
considered for chemical synovectomy.

U FREDBERG
Medical Department (Rheumatology),

Silkeborg Centralhospital,
DK-8600 Silkeborg, Denmark

G VAN OVEREEM HANSEN
Department of Rheumatology,

Kong Chr X’s Gigthospital Graasten,
DK-6300 Graasten, Denmark

L BOLVIG
Department of Radiology,

University Hospital of Aarhus,
DK-8000 Aarhus C, Denmark

Correspondence to: Dr U Fredberg, Ostermarksvej
29, DK-8381 Tilst, Denmark

Fredberg@post4.tele.dk

1 Eustace JA, Brophy DP, Gibney RP, Bresnihan
B, FitzGerald O. Comparison of the accuracy
of steroid placement with clinical outcome in
patients with shoulder symptoms. Ann Rheum
Dis 1997;56:59–63.

2 Zingas C, Failla JM, Van Holsbeeck M.
Injection accuracy and clinical relief of de
Quervain’s tendinitis. J Hand Surg [Am] 1998;
23:89–96.

3 Campani R, Calliada F, Bottinelli O, Bozzini A,
Sommaruga MG, Draghi F, et al. Contrast
enhancing agents in ultrasonography: clinical
applications. Eur J Radiol 1998; 27(suppl
2):161–70.

4 Widder DJ, Simeone JF. Microbubbles as a con-
trast agent for neurosonography and ultra-
sound. AJR Am J Roentgenol 1986;147:347–
52.

5 Srivastava TN, Undesser EK. Transient
ischemic attack after air contrast echocardiog-
raphy in patients. Ann Intern Med 1995;122:
396.

6 Vik A, Jenssen BM, Brubakk AO. Comparison
of haemodynamic eVects during venous air
infusion in pigs. Eur J Appl Physiol. 1994;68:
127–33.

7 Bliddal H. Placement of intra-articular injec-
tions verified by mini air-arthrography. Ann
Rheum Dis 1999;58:641–3.

8 Hawe W, Milz P. The clinical value of air sonog-
raphy in the diagnosis of meniscus lesions. A
prospective study of 50 knee joints. Sportver-
letz Sportschaden 1991;5:119–26.

9 Hawe W. Air as contrast medium in sonography
of the rotator cuV (aero-sonographic diagno-
sis). Rontgenpraxis 1991;44:75–8.

HLA class II alleles and
synovial fluid cytology in
RA

Rheumatoid arthritis (RA) is associated with
HLA-DR4, which is encoded by the DRB1
gene. This genetic predisposition has been
shown to lie within the sequence motif
present in the third hypervariable region of
the DRB1 gene.1 This sequence of amino
acids has been called the “disease epitope”
and can be encoded by DR4 subtypes as well
as non-DR4 alleles; DR1 subtypes, DR10
and DR14 subtypes .1 Hence, it is also termed
the shared epitope. In addition to imparting
susceptibility to RA, HLA-DR4 has also been
shown to be associated with the severity of the
rheumatoid disease, including destructive
erosive joint disease, rheumatoid factor posi-
tivity,2 and extra-articular manifestations,
such as rheumatoid nodules, vasculitis, and
Felty’s syndrome.3 4 HLA-DQ genes are in
linkage disequilibrium with HLA-DR and
subjects who are DR4 positive may either be
DQB1*0301 or *0302 positive; certain extra-
articular features of RA have been shown to
be associated with HLA-DQB1*0301.4 5

Synovial fluid cytology in RA is heteroge-
neous both with respect to total white cell
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