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Abstract
Objectives-To assess the vascular
involvement in labial salivary gland (LSG)
from patients with rheumatoid vasculitis
(RV).
Methods-Forty seven patients with
rheumatoid arthritis (RA) took part in a
prospective study. Among them, 12 had
proven RV. LSG biopsy was performxed
after local anaesthesia.
Results-Histological appearance of
inflammnatory vascular damage was
observed in all but one patient with proven
RV (92%/). Inflammatory vascular involve-
ment was also identified in LSG biopsy of
seven patients with RA (20%/) and only one
patient in the control group (80/). A
second specimen of LSG was studied after
a mean treatment period of six months
and failed to show any feature of
inflammnatory vascular involvement in
three of the five cases that were analysed.
Conclusions-The study emphasises the
high incidence of inumunopathological
features of microvascular damage in
patients with RV. LSG biopsy is minimally
invasive and may be a potential useful tool
for the diagnosis of RV especially when
skin lesions are absent or impossible to
biopsy. The assessment of the predictive
value of positive LSG biopsy in RA
requires a long term prospective study.

(Ann Rheum Dis 1994; 53: 648-652)

Rheumatoid vasculitis (RV) is an uncommon
but extremely severe complication of rheuma-
toid arthritis (RA). The wide spectrum of
cutaneous and systemic manifestations of
vasculitis can sometimes explain the difficulties
of the diagnosis. Estimates of the clinical
incidence of RV in patients with RA have
ranged from 0-5-15%.'1 2 However, biopsy
specimen of skin or muscle in patients with RA

Table 1 Demographic and laboratory data

Rheumatoid vasculitis Rheumatoid arthritis p Value
(group I)N=12 (group II)N=35

Sex ratio (F/M) 6/6 20/15 NS
Mean age (yeara) 60 (8) 55 (13) NS
Mean duration of the diseaae (years) 10 (range 1-18) 1 1 (range 1-42) NS
Eroaive diaease 12 33 NS
Positive RF (IgM) 10 (800/) 21 (600/) NS
Circulating immune complexes 8 (600/) (4-48) 19 (550/) (4-16) NS

(median value) N < 1,5 mgl1] NS
vonk Willebrand Ag (median value) 215 220 NS

[N: 0 1500/o
RF: Rheumatoid Factor.

have found peni-vascular infiltration with
inflammatory cells and immunoglobulins or
complement deposits in 1 O-5OO/ of the
patients, suggesting that subclinical systemic
vasculitis in often present.34Conn et a14 have
also suggested that the site chosen for biopsy
probably has an important role in determining
the frequency of positive results. Moreover,
although the presence of vasculitis in rectal
biopsy seems to be very specific and associated
with a worse prognosis in RV, the sensitivity of
this method is only 0O34.~

Whilst obtaining LSG biopsy to assess
Sjogren's syndrome or exclude amyloidosis in
patients with connective tissue diseases, we
noted the presence of immunopathological
features of microvascular damage suggesting
vasculitis in some of the biopsies.' For this
reason, the aim of this study was to identify
possible LSG involvement in patients with RV,
and to investigate the use of LSG biopsy in the
diagnosis of RV. We compared the results of
LSG biopsy obtained in 12 patients with
proven RV with those obtained in 35 patients
with RA and a control group of 13 patients
without evidence of inflammatory disease.

Patients and methods
Our study comprised 47 patients fulfilling the
criteria of the American rheumatism asso-
ciation for RA to assess LSG involvement in
RV. According to disease status, we deter-
mined two groups:
Group I were 12 patients with proven

evidence of RV who fulfilled the diagnostic
criteria proposed by Scott and Bacon.7 The
diagnosis of RV depended on the presence of
one or more of: (1) mononeuritis multiplex; (2)
peripheral gangrene; (3) biopsy evidence of
acute necrotising arteritis plus systemic illness;
(4) deep cutaneous ulcers in the absence of
significant artherosclerosis or active extra-
articular disease if associated with typical
digital infarcts or biopsy evidence of vasculitis.
The details of these 12 patients with RV are
given in tables 1 and 2. Patients who had only
peri-ungueal infarctions were not included.
Group II were 35 consecutive patients with

RA who had no clinical or histological evidence
of vasculitis. In most cases these patients were
admitted to hospital for progressive disease
requiring a pulse of methylprednisolone and a
new second-line drug. None had Felty's
syndrome.

Control group were 13 age-related patients
suffering from chronic low back pain or sciatica
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Table 2 Group I: clinical data

Patient Systemic Cutaneous signs Neurological signs Other symptoms Second line drug Cortico
illness steroids

1 + Purpura, non healing leg ulcers Peripheral neuropathy Sicca syndrome Parenteral gold +
2 + Palpable purpura Mononeuritis multiplex - +
3 + Livedo reticularis, Purpura, Mononeuritis multiplex - Parenteral gold +

non healing leg ulcers
4 + Purpura, non healing leg ulcers Peripheral neuropathy - Methotrexate +
5 - Extensive leg ulcers Mononeuritis multiplex Myocardial infarction Methotrexate +
6 + Livedo reticularis, gangrene Mononeuritis multiplex - Methotrexate
7 + Purpura, erythrocyanosis Peripheral neuropathy Raynaud's phenomenon Tiopronine -

8 + Livedo reticularis, non healing Mononeuritis multiplex - +
leg ulcers

9 + Livedo reticularis Peripheral neuropathy Sicca syndrome Parenteral gold +
10 + Purpura, gangrene Mononeuritis multiplex - +
11 + - Mononeuritis multiplex - +
12 + Non healing leg ulcers Mononeuritis multiplex Bowel infarction Methotrexate +

and were included in the control group after
their informed consent was obtained.

Physical examination was carried out on
each patient by two investigators. Active
polyarthritis was considered if the three follow-
ing criteria were present: nocturnal painful
awakening, more than one hour of morning
stiffness, at least three arthritic joints.

Besides routine laboratory work, the
evaluation included the level of circulating
immune complexes (immunolaser nephelo-
metric analysis). von Willebrand factor antigen
concentration in sera was measured by enzyme
linked immunosorbent assay using commercial
antisera (Kit Asseracrom, VWF, Diagnostica,
Stago). Results were expressed as a percentage
of a normal control (healthy blood donors).
The normal range was: 0-150%.

PATHOLOGICAL STUDY

All patients had LSG biopsy under local
anaesthesia (1% xylocaine hydrochloride with
1/8 000 adrenaline) with their informed
consent. Three minor salivary glands were
excised from the lower labial mucosa for each
patient. Incisions were minimal, selectively
performed over the salivary duct apertures in
the mouth and no suture was required.
The salivary glands were immediately cut

into two. One half was immediately snap-
frozen in liquid nitrogen, the other half was
fixed in 4% paraformaldehyde in cacodylate
buffer and further processed for parafin
embedding. Serial sections were made from the
parafin blocks. Haematoxylin-eosin and May-
Grunwal-Giemsa stains were systematically
performed on every other section. On cryocut
sections, antibodies directed against IgA, IgG,
IgM, kappa and lambda light chains, and C3
(Behring Laboratories) were used with a direct
immunofluorescent method.
The slides were analysed by two different

pathologists and reviewed a third time in a
masked fashion. On parafin sections, the
analysis focussed on the evaluation of the infil-
trate according to Chisholm's focus score (a
focus is an aggregate of more than 50 round
cells on four square millimetres). The assess-
ment of immunopathological features of
vascular damage was based on the examination
of: (1) damage of blood vessels by fibrin
deposition; (2) presence of infiltrate of leuko-
cytoclastic polymorphonuclear leukocytes, or
lymphocytes, or eosinophils; (3) presence of

inflammatory granuloma and (4), on cryocut
sections, the analysis was focussed on the
presence of immune deposits on the vessel
walls.

After a mean period of nine months after the
onset of the treatment based on pulse of
intravenous cyclophosphamide plus methyl-
prednisolone given by intermittent bolus
intravenous injection,7 five patients of group I
with RV had a second LSG biopsy performed.

Statistical analysis was performed by the
research department of medical statistics
(CERIM). Non parametric t tests were used as
well as Wilcoxon's and Fisher's procedures.

Results
There was no significant difference in
demographic and clinical data between the two
groups of patients with RA (table I). However,
most of the patients with RV (group I) had
mild joint activity compared with the severe
joint disease observed in group II patients who
were admitted to hospital for evolutive RA. At
the time of the study, there was no statistical
difference in the treatment of RA (anti-
inflammatory drugs, corticosteroids, second
line drugs). Four patients from group I and
eight from group II were receiving metho-
trexate with a mean dose of 7x5 mg/week
(p> 0-05).
No significant difference was observed

between the two groups ofpatients with RA for
all laboratory tests: erythrocyte sedimentation
rate, C-reactive protein, fibrinogen, IgM
rheumatoid factor, CH50, C3, C4. Mean value
ofIgM rheumatoid factor (laser nephelometric
analysis, normal value <40 UIIml) was no
different between the two groups due to one
very high value in one of the patients from
group II (7000 UIIml). Mean value and
median of serum levels of immune complexes
were higher in patients from group I but the
difference was not statistically significant. von
Willebrand factor antigen concentration in
serum was not statistically elevated in patients
with RV compared with patients of group II.
However, von Willebrand factor antigen was
strongly correlated with ESR, CRP, fibrinogen,
rheumatoid factor and serum concentration of
immunes complexes (p < 0 0 1).

In 1 1 of the 12 patients (92%) with proven
RV (group I), immunopathological features of
micro-vascular damage (size of the vessels
involved = 50-80 ,u for capillaries, 100-200 ,u
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Table 3 Immunopathological results

Group I Group II Control
Rheumatoid Rheumatoid group
vasculitis arthritis
N= 12 N= 35 N= 13

Vascular wall oedema 1 1 12 1
Damage of blood vessels 9 6 0
by fibrin deposition

Leukocytoclastic 5 2 0
polymorphonuclear
leukocytes

Eosinophilic infiltrate 2 1 0
Lymphocytic infiltrate
-Focus score > 1 3 5 0
-Focus score < 1 6 7 1
Positive IF
-IgM 9 3 0
-IgG 3 0 0
-IgA 0 0 0
-C3 12 3 1

Table 4 Group II: clinical data ofthe patients with positive biopsy

Patient Systemic Cutaneous signs Neurological signs Other Second line drug Cortico
illness symptoms steroids

1 - - Peripheral neuropathy - Sulfasalazine +
2 - Non palpable - - Methotrexate -

purpura
3 - - - Parenteral gold +
4 - Leg ulcer* - - +
5 - - - Methotrexate +
6 - - Peripheral neuropathy - +
7 - Leg ulcer* - - Sulfasalazine +

*For these two patients, cutaneous biopsies showed any feature of vasculitis.

for veinules) were seen on the LSG biopsy.
Table 3 shows the pathological features
observed on LSG biopsy. Similar pathological
features were only found in seven patients from
group II (p < 0-01) (20%) and in only one
patient of the control group (p < 0 01) (8%).
The details of these seven patients of group II
with inflammatory vascular damage on LSG
biopsy are given in table 4. The focal distri-
bution of inflammatory vascular damage is
illustrated in the figure. This focal involvement
requires the systematic examination of serial

paraffin section. The incidence of all the
pathological features is significantly higher in
group I compared with group II (except for the
presence of eosinophilic infiltrate and anti-IgG
and anti-IgA positive immunofluorescence),
(p < 0-01) and the control group (p < 0 003).
We failed to see any evidence of necrotising
vasculitis and this may be due to the absence
of muscular arteries on LSG biopsy (absence
of fatty tissue). The control patient with
histological inflammatory vascular involve-
ment was a women aged 45 admitted to
hospital for chronic low back pain and
receiving paracetamol.
A focus score > 1 was present in three

patients in group I, five patients from group II
and none of the controls (p > 0 05).
With a mean follow up of 18 months, only

one of the patients with clinical evidence of
vasculitis died (patient deceased of unknown
origin). Five patients ofgroup I were reassessed
after a mean duration of treatment of nine
months. A full clinical recovery had been
observed in all these cases when a second LSG
biopsy was performed. Pathological features of
inflammatory vascular damage were present in
two cases but, they were not found in the three
other cases.

Discussion
To our knowledge, the present study is the first
report which stresses the usefulness of LSG
biopsy in diagnosing inflammatory micro-
vascular damage in patients with RV.
Most clinical and laboratory results agree

with data previously reported with the
exception in a lower incidence of rheumatoid
nodules in patients with RV.W 2 It is currently
acknowledged that most patients with RV have
mild joint activity.'`3 Only four patients were
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taking methotrexate when they developed
vasculitis. In the present study, levels of von
Willebrand factor antigen was not significantly
elevated in patients with RV, in contrast to
previous studies on vasculitis associated with
other diseases.9 Nevertheless, Blann et allo
failed to find any significant difference between
patients with RV and those with RA. von
Willebrand factor antigen might be con-
siderably elevated only in systemic necrotising
and large vessels arteritis.9
RV is commonly described as a panarteritis

that involves blood vessels of all sizes,
particularly small arteries such as the digital
arteries.2 RV may affect all layers of the vessel
wall, especially the adventitia, with infiltration
with mononuclear cells. Only some patients
have involvement of medium and large rather
than small arteries (necrosis fibrinoid change,
disruption of the internal elastic lamina),
pathological alterations resembling those of
polyarteritis nodosa.
A variety of tissues have been biopsied to

look for pathological evidence of vasculitis in
patients with RA. Biopsy specimens of muscle
in patients with RA have revealed perivascular
infiltration with inflammatory cells in 10% of
the patients.4 Sural nerve biopsy is sometimes
used but both sural nerve and muscle biopsies
are surgical procedures causing discomfort and
morbidity sequellae and may be dangerous in
patients with widespread cutaneous lesions.

Thirty per cent of patients with RA had an
infiltrate of mononuclear cells around the
dermal blood vessels in normal skin, correlated
with disease activity and extra-articular mani-
festations of sero-positive RA." However, the
presence of immune deposits (IgM, C3) is
frequent in normal appearing skin vessels in
RA,"2 and does not differentiate between sero-
positive rheumatoid patients who have clinical
vasculitis from those who do not have clinical
vasculitis.5

Bernelot Moens et al'3 suggest that peri-
vascular infiltration in normal skin of patients
with RA is merely an epiphenomenom of the
deposition of rheumatoid factor and was not
prognostic for the clinical syndrome of
rheumatoid vasculitis.

Vasculitis was first described on rectal biopsy
in 1968 by Schneider and Dobbins"4 in five of
22 patients with RA. It was a non necrotising
arteritis in four cases and none of the five
patients had clinical evidence of systemic
vasculitis. Tribe et a16 investigated the rectal
biopsy in RV. When diagnosing vasculitis in
this study rectal biopsy appeared very specific
(only one positive biopsy in a control serie of
46 RA) but not sensitive (only 34%/o).
Moreover, a positive rectal biopsy for vasculitis
was associated with a poor prognosis. This
procedure appeared to be not as safe as LSG
biopsy, two cases of intestinal perforation being
mentioned in this series.6
LSG biopsy is easy to perform and appears

to be a relatively minor and safe procedure.
None of our patients had pain, wound
breakdown, or infection. There were no
complaints of scarring of the area. Some
authors consider LSG biopsy as a potentially

traumatic procedure due to possible damage to
branches of the mental nerve. However, these
investigators excise six to eight of the minor
salivary glands and close the wound with one
or two black silk sutures.'5

Subclinical vasculitis is probably a more
common and more widespread disease than is
clinically apparent. In the present study, LSG
biopsy was positive in 20% of patients with RA
and no evidence ofvasculitis according to Scott
and Bacon criteria.7 However, we cannot
exclude such a diagnosis particularly in the two
patients with symetrical peripheral neuropathy
but no neuromuscular biopsy. LSG inflam-
matory vascular damage may reflect a systemic
involvement of small size vessels which rarely
causes serious internal organ dysfunction. The
size of vessels involved and the absence of
necrotising arteritis in LSG biopsy do not
favour a worse prognostic significance. The
absence ofmuscular arteries on LSG tissue and
the early detection of microvascular damage on
LSG biopsy might explain in our study the
absence of necrotising arteritis (late stage of
vasculitis). With a mean follow up of two years
after diagnosis of RV, no recurrence was
observed in patients from group I. With a same
follow up of two years, no case of RV occurred
in the seven patients (group II) with RA and
positive LSG biopsy.

In conclusion, biopsy ofLSG of the lower lip
has now been used for many years, particularly
in diagnosing sarcoidosis or amyloidosis and in
the assessment of criteria for Sjogren's
syndrome. The present study demonstrates
that LSG biopsy seems to be a highly sensitive
method for the diagnosis of immuno-
pathological microvascular involvement and
might suggest the diffusion of the vascular
inflammatory process in RV. LSG biopsy can
be done when vasculitis is suspected,
particularly in the absence of skin lesion.
However, the prognostic value ofLSG involve-
ment in RV remains unknown. Longitudinal
studies in RA may give more information about
the clinical and immunological relevance of the
presence of vasculitis in LSG.
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