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We report the histological and immunological findings in 
20 rheumatoid arthritis (RA) patients with impaired sali- 
vary scintigraphy but without sicca complex. This condi- 
tion was stable over 2-5 years and associated with mild 
infiltrates on lip biopsies. Increased levels of IgG, im- 
mune complexes, and antinuclear antibodies were found 
in seven patients (35 vs 69% in secondary Sjfgren's 
syndrome). Two of the seven patients later developed 
xerostomia. The above-mentioned immunological abnor- 
malities may increase the likelihood of developing a 
clinical impairment of salivary function in patients with 
an abnormal salivary scintiscan, the latter being a fre- 
quent, yet often isolated, finding in RA. Antisalivary duct 
antibodies were not related to any other parameter of 
salivary gland involvement. 
KEY WORDS: Secondary Sj6gren's syndrome; rheumatoid ar- 
thritis; sequential salivary scintigraphy; lip biopsy; immunopa- 
thology, 

INTRODUCTION 

Sj6gren's syndrome is characterized by a dryness of 
the eyes and the mouth. Sequential salivary scintig- 
raphy (SSS) has been proposed (1) as a sensitive 
method for a noninvasive evaluation of salivary 
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gland dysfunction. In Sj6gren's syndrome, SSS is 
markedly impaired (2). However,  a number of ab- 
normal results were als0 reported in rheumatoid 
arthritis (RA) (3) and systemic lupus erythematosus 
(SLE) (4) patients without keratoconjunctivitis 
sicca (KCS) or xerostomia (5). Isolated SSS abnor- 
malities could express an asymptomatic involve- 
ment of salivary glands. It is unclear whether it 
represents an early stage of secondary Sj6gren's 
syndrome or a mild form linked to some immuno- 
logical peculiarities. A distinctive histological ap- 
pearance of lip biopsy specimens (6, 7) and various 
immunological abnormalities were reported in Sj6- 
gren's syndrome (8). Therefore it could be interest- 
ing to define the histological and immunological 
features associated with isolated abnormalities of 
SSS and to follow the evolution of the salivary 
dysfunction. 

In the present work, we studied a group of RA 
patients with abnormal scintiscans but without xe- 
rostomia and compared it with secondary Sj6gren's 
syndrome and RA patients with no salivary gland 
abnormality. The follow-up period was 2 to 5 years. 
Most patients with isolated abnormalities of SSS 
showed mild lymphocytic infiltrates on lip biopsy 
specimens. No definite pattern of immunological 
abnormalities could be ascribed to this group of 
patients. The presence of antinuclear antibodies 
(ANA) was significantly correlated with high levels 
of IgG and circulating immune complexes (CIC) and 
this cluster was often observed in patients with 
severe salivary gland involvement. It is proposed 
that RA or a disease-associated factor produces a 
frequent but limited salivary dysfunction. This con- 
dition remained stable in most cases. From our 
data, the evolution to overt xerostomia seems more 
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likely to occur in patients with the above-mentioned 
cluster of immunological abnormalities. 

MATERIALS AND METHODS 

Patients 

Fifty-five patients were studied. Thirty-seven had 
classical RA and eighteen had definite RA accord- 
ing to the diagnostic criteria of the American Rheu- 
matism Association (9). Nineteen presented extra- 
salivary disorders such as vasculitis, myositis, thy- 
roiditis, Felty syndrome, chronic hepatitis, 
pancreatitis, and renal tubular acidosis. 

Diagnosis of Sjdgren's Syndrome 

KCS was documented by Schirmer's test and 
confirmed by the slit lamp examination. Diagnosis 
of xerostomia was based on clinical evidence and 
measurement of the unstimulated salivary flow rate 
(3). 

Sequential Salivary Scintigraphy 

SSS was performed with 5 mCi of sodium per- 
technate (Tc 99 m) injected intravenously. Pictures 
were obtained every i0 rain for 90 rain. Classifica- 
tion was established according to the following 
grading criteria. 

Class 1: normal scan; definite concentration in 
salivary glands within 10 rain and elimi- 
nation into oral saliva within 30 rain. 

Class 2: delay in appearance of parotid concen- 
tration but detectable oral activity with- 
in 90 min. 

Class 3: concentration asymmetry (above 50% in 
the parotid gland) and/or absence of oral 
activity after 90 rain. 

Class 4: absence of salivary gland and oral activi- 
ties. 

After SSS the patients were distributed into three 
groups. 

Group I: 

Group II: 

Group III: 

19 patients without KCS or salivary 
abnormalities. 
20 patients with abnormal SSS but 
without xerostomia or KCS (subclini- 
cal salivary involvement). 
16 patients with secondary Sj6gren's 
syndrome. 

Itistological Grading 

Lip biopsy was performed after local anesthesia. 
Three to five labial salivary glands from each pa- 
tient were fixed in 10% buffered formalin. Hema- 
toxylin-eosin- and Giemsa-stained sections were 
examined and graded according to Tarpley et aI. 
(7). Normal patients showed no sclerosis destroying 
the lobular architecture, no mast cells, and no 
eosinophils in the inflammatory infiltrate. When 
tymphocytes were observed, they were few and 
scattered. 

Immunological Study 

Samples were randomly coded and tested (at a 1/ 
10 dilution) for antisalivary duct antibody (ASD) by 
indirect immunofluoresence on guinea pig salivary 
gland using a fluoresceinated goat anti-human glob- 
ulin (Behring) as a second antibody. 

Serum immunoglobulins were studied by quanti- 
tative immunodiffusion assay and immunoelectro- 
phoresis. 

Serum rheumatoid factor (RF) was tested by the 
method of Waaler-Rose as modified by Eyquem 
(10) and by the latex test. 

ANA were detected by indirect immunofluores- 
cence (rat liver). The double immunodiffusion 
method (1 t) was used for the detection of antibodies 
to soluble nuclear antigens from calf thymus. 

For CIC studies each serum sample was tested in 
duplicate by the Clq (12) and Raft-cell (i3) assays 
on two different occasions. For each measurement, 
the results were established with reference to aggre- 
gated IgG standards. 

Follow- Up 

A clinical examination was done every 6 months 
for 2 years. At least two SSS and immunological 
studies were performed in each case, including all 
group I and group III patients at the beginning and 
at the end of the follow-up period. Twenty-four 
patients had been included in a previous SSS study, 
3 years before, extending the observation period to 
5 years. 

Statistical Analysis 

The distribution of the parameters within the 
three groups was studied by a chi-square test. 

For each quantitative parameter, the differences 
among the three groups were studied by an analysis 
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of variance. Without distinction of groups, the 
correlation coefficients were calculated for each 
biological parameter plotted against each of the 
others. 

RESULTS 

Sequential Salivary Scintigraphy (Table I) 

In the patients with subclinical salivary involve- 
ment (group II), the SSS was less impaired than in 
the patients with secondary Sjtgren's syndrome 
(group III). In the group II patients, the repeat SSS 
was identical in 10 cases followed up over a 5-year 
period and in 7 cases followed up over a 2-year 
period. It worsened in 3 patients, and xerostomia 
appeared in 2 of them. SSS remained unchanged in 
the other groups. 

Histological Findings (Table 11) 

In group II, the histological grading ranged from 
class 1 to class 3. Lip biopsies from most group I 
patients had a normal histological appearance. A 
few of them had small lymphocytic infiltrates with- 
out any tobular destruction. 

In group III, the lip biopsy specimens showed 
class 3 and class 4 changes. In the eight class 4 

Table I. Sequential Salivary Scintigraphy (SSS) Results 

SSS class (%) 

1 2 3 4 

Group I 
(N = 19) 

Group II 
(N = 20) 

Group III 
(1¥ = 16) 

100 

65 35 

69 31 

Table II. Histological Grading in the Three Groups 

Lip biopsy grade (%) 

0 1 2 3 4 

Group I 58 21 21 
(N = 19) (11) (4) (4) (0) (0) 

Group II 25 20 55 
(N = 20) (0) (5) (4) (11) (0) 

Group III 50 50 
(N = 16) (0) (0) (0) (8) (8) 

aDigits in parentheses refer to the number of patients who 
presented both abnormalities. Lip biopsy grades 0 and 1, as well 
as 3 and 4, were grouped and Yates correlation was applied. X 2 
= 37.20, P = 0.01, 4 dr. 

cases, numerous eosinophils and mast cells were 
associated with extensive sclerosis destroying the 
lobular architecture. In all groups, the decrease in 
the number of acini cells was related to the exten- 
sion of the lymphocytic infiltrate. A correlation (R 
= 0.767, P <~ 0.01) was established between scinti- 
graphic and histological grading (Fig. 1). A discrep- 
ancy between marked scintigraphic changes and 
limited histological abnormalities was observed in 
two cases with an epimyoepithelial-cell prolifera- 
tion and lymphocytic infiltrate located within the 
ductal wall. In repeated examinations, the evolution 
of the histological changes paralleled the worsening 
of the SSS. 

Immunological Findings 

The immunological findings are summarized in 
Figs. 2 and 3. 

ANA were found in 7 group II patients and in 12 
group III patients, reaching a high titer in the latter 
group. Further study did not show any anti-DNA 
antibody. Two sera contained anti-RNP antibodies. 

Clq and Raji-cell assays (Fig. 3) have highly 
correlated results (R = 0.515, P ~ 0.01) and showed 
CIC in 7 group II patients and in 10 group III 
patients. CIC were also detected in 2 group I 
patients who later acquired ANA. A polyclonal 
increase in IgG, IgA, and IgM assessed by immuno- 
electrophoresis was observed in 5 group III patients 
and in 2 group II patients who later progressed to 
Sjtgren's syndrome. 

ANA (Table III) were correlated with CIC, IgG, 
lip biopsy, and SSS. For this reason, 5 group I and 7 
group II patients with ANA titers ~- 1/200 were 
separated for further statistical analysis. None of 
them fulfilled the diagnostic criteria of SLE. They 
were compared to group III patients. No significant 
difference was found except in the glandular in- 
volvement. It was solely in relation to this ANA 
subgroup that some evolutionary changes occurred 

Table lII. Significant Correlations Between Antinuclear 
Antibody (ANA) Titers and Other Biological Data in All 

Groups (55 Patients) ~ 

ANA titers 

SSS grade R = 0.29, P ~< 0.05 
Lip biopsy grade R = 0.30, P ~< 0.05 
RF titers R = 0.37, P ~< 0.01 
CIC titers (Clq) R = 0.29, P ~< 0.05 
IgG titers R = 0.47, P ~< 0.01 

~SSS, sequential salivary scintigraphy; RF, rheumatoid factor; 
CIC, circulating immune complexes. 
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Fig. 1. Correlation between scintigraphic (SSS) and histological (lip biopsy) grading in all groups (55 
patients, 53 dr). R = 0.767, P ~< 0.01. 

Lip biopsy 

during the follow-up period: 2 group I patients with 
high titers of CIC later produced ANA as men- 
tioned above, and 2 group II patients with ANA and 
polyclonal increases in IgG, IgA, and IgM evolved 
to the completion of Sj6gren's syndrome. ASD 
were observed in each group of patients (Table IV). 
No correlation was found with xerostomia or histo- 
logical or scinfigraphic grading. They were signifi- 
cantly associated with extrasalivary disorders (×2 = 
9.26, P ~< 0.01, 2 df). 

DISCUSSION 

Discrepancies between SSS and other examina- 
tion procedures are mentioned in several works (1, 

Table IV. AntisMivary Duct Antibodies (ASD) in the Three 
Groups of Patientso 

ASD (%) 

0 + 

Group I 37 63 
(N = 19) (7) (12) 

Group II 65 35 
(N = 20) (13) (7) 

Group III 37.5 62.5 
(N = 16) (6) (10) 

aDigits in parentheses refer to the number of patients who 
presented both abnormalities. ×z = 3.96, 2 df, nonsignificant. 

4, 14). In a systematic study (3) of 100 RA patients 
without Sj6gren's syndrome, we found 53 abnormal 
SSS including 19 major changes. There was no 
difference in drug regimen between the patients 
with abnormal SSS and the other RA patients. 
Twenty-four age-matched controls showed only 
five with mild impairment of SSS. Similar results 
were reported by Katz and co-workers (4): 59% 
significant but often mild changes in RA. Tlhey also 
found more frequent and marked abnormalities in 
SLE, suggesting that SSS may have some diagnos- 
tic value in this condition. There is little doubt that 
isolated SSS abnormalities do express a pathologi- 
cal process related to the accompanying disease. 
However, their significance is still unclear since the 
current criteria for Sj6gren's syndrome do not refer 
to SSS. 

In the present work, we investigated 20 RA 
patients with marked SSS abnormalities without 
sicca signs. This condition was stable over a 2- to 5- 
year period except in 3 cases where SSS worsened. 
Xerostomia developed in 2 of them. The lip biopsy 
specimens revealed low-grade abnormalities, but 
mild lymphocytic infiltrates were often observed, 
an uncommon finding in RA with normal SSS. 
Sclerosis which destroyed the lobular architecture 
in 50% of the Sj6gren's syndrome was never ob- 
served in isolated SSS abnormalities. Antisalivary 
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Fig. 2. Distribution of  the W aa l e r -Rose  (WR) and ant inuclear  ant ibody (ANA) resul ts ,  as well as lgG levels 
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dilution. Each  point represents  one patient.  

duct antibodies are common in Sj6gren's syndrome 
and in RA without sicca complex (15), a distribution 
which could be relevant to our SSS findings. How- 
ever, no parallel between ASD and SSS results 
could be found. It is unlikely that their alleged 
protective effect (15) may account for the subclini- 
cal involvement of salivary glands. A cluster of 
immunological abnormalities suggesting a poly- 
clonal activation of B cells (high levels of Ig, CIC, 
and ANA) was observed in 35% of the subclinical 
salivary involvement and in 69% of the secondary 
SjOgren's syndrome but not in RA with normal SSS. 
The association of these immunological distur- 
bances may increase the risk of developing a sicca 
complex in RA with abnormal SSS, as in two cases 

this cluster appeared shortly before the constitution 
of xerostomia. The ANA were not anti-DNA or 
anti-Sin antibodies. None of our patients met the 
diagnostic criteria for SLE. Thus our data do not 
support Katz's assumption that isolated SSS abnor- 
malities are restricted to this disease. It is more 
likely that salivary lesions are related to the imbal- 
ance of the immune response as suggested by 
Miyasaka and co-workers (16). It could be shared 
by some RA patients, most primary and secondary 
Sj6gren's syndromes, and SLE cases. 

There is no evidence that xerostomia is CIC 
mediated. High levels of CIC and IgG in the blood 
(17) and Ig and RF synthesis by salivary infiltrate 
(18-19) were demonstrated in Sj6gren's syndrome, 
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Fig. 3. Distribution of the circulating immune complexes in the three groups by two assays: CIq (left) and 
Raji cell (right). Each point represents the mean value of two measurements in each patient. Patients were 
considered as having CIC when at least one method gave a positive result (Clq binding > 12%; Raji-eeli 
binding > 33 mg) in duplicate. 

but it is difficult to credit the lymphocytic infiltrate 
with the whole production of CIC and circulating 
autoantibodies. In a recent study (20), the levels of 
CIC were not related to the degree of lymphocytic 
infiltration on lip biopsies. 

These immunological abnormalities appear nei- 
ther the primary cause nor the mere consequence of 
salivary infiltrate, and therefore an alternative hy- 
pothesis should be sought. We propose that RA 

produces a frequent subclinical salivary involve- 
ment detectable only by SSS (3). In most cases, this 
condition is stable. In some patients an impairment 
of the immunoregulatory mechanism could promote 
the extension of the lesions. The immunoregulatory 
imbalance may be more pronounced in SLE ac- 
counting for Katz's results. The nature of the 
subclinical salivary involvement detected by SSS 
should be further investigated in order to explain 
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the discrepancy among SSS, clinical examination, 
and lip biopsies. SSS may evaluate a function of the 
ductal cells (21), whereas the reduction of salivary 
flow and the ensuing symptoms may result primari- 
ly from acinar lesions of the major salivary glands. 
Minimal vascular changes, which are assumed to 
initiate lupus vasculitis and rheumatoid synovitis, 
could be demonstrated as an early expression in the 
sensitive SSS. 
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