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Abstract
Objectives: Sjögren’s syndrome is a chronic inflammatory disease. The detection of chronic inflammatory infiltrates con-
taining >50 lymphocytes (lymphocytic focus) per 4 mm2 tissue in minor salivary gland biopsies is a diagnostic parameter 
of the disease. The aim of the study was to examine if  an increase in the tissue area of a single minor labial salivary 
gland biopsy through serial histological sections in patients affected by primary Sjögren’s syndrome could facilitate the 
detection of the diagnostic focus score (grades >1 or >2).
Methods: We observed 24 labial salivary gland biopsies from patients affected by primary Sjögren’s syndrome, diagnosed 
according to the clinical-laboratory criteria proposed by the American-European Consensus Group. 
The analysis was carried out on sections (n= 72) obtained at three different levels at 200 micrometers from one another. 
The serial sections regarding the 3 levels were reviewed by the same oral pathologist, who detected both the total number 
of foci, and their surface, calculating a cumulative focus score.
Results: No significant correlation was found between the number of lobules per histological section and the focus score (Pearson 
correlation 0.363, p= 0.01). No significant variation in focus score distribution was identified in the three  serial histological 
levels at 200 micrometers from one another. From the comparison between the number of lobules observed and the focus score 
grade, no direct proportionality between the amount of parenchyma analyzed and the focus score was found.
Conclusions: The focus score remained unchanged in the serial sections at different depths.
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INTRODUCTION
Sjögren’s syndrome (SS) is a chronic inflammatory disease 
with unknown onset and progress mechanisms, which diffu-
sely involves exocrine glands, and which clinically presents 
distinctive dysfunctional signs defined as “sicca syndrome” 
(1-10). The disease mainly affects middle-aged women in a 
10:1 ratio (3). No individual SS clinical or laboratory tests 
exist so far; therefore, the diagnosis is based on the combi-
ned evaluation of multiple clinical, serological, functional 
and morphological parameters, as originally proposed by 
a group of researchers supported by the European Com-

munity, and recently revised by the American-European 
Consensus Group (11-15). 
 The detection of chronic inflammatory infiltrates contai-
ning >50 lymphocytes (lymphocytic focus) per 4 mm2 tissue 
in minor salivary gland biopsies (MSGB) is the diagnostic 
morphological parameter of SS (11-14, 16). 
Based on the presence and number of lymphocytic foci, Da-
niels and Greenspan formulated a focus score (FS) ranging 
from 0 to >2, whose diagnostic specificity and sensitivity to 
SS is detectable in grades >1 and >2 (16).
Although the inflammatory involvement includes  all the 
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exocrine glands, in SS the distribution of  lymphocytic 
infiltrates in single glands is uneven (unifocal, plurifocal), 
easily leading to an over- or underestimation of the diag-
nostic FS in a single 4 mm2 histological section (17,18). 
Since the method of biopsy sampling for minor salivary 
glands is well-established as for size (4 mm2) and number of 
fragments (one), in recent years the possibility was sugges-
ted to increase the tissue area, maximizing the number of 
lymphocytic foci, and therefore the diagnostic value of the 
biopsy through serial sections at different standard levels 
of the same biopsy sample (1,18).
The aim of this study was to examine if  an increase in the 
tissue area of a single minor labial salivary gland biopsy 
through serial histological sections in patients affected by 
primary Sjögren’s syndrome could facilitate the detection of 
the diagnostic focus score (grades >1 or >2) of SS.
 
MATERIAL AND METHODS
From January 2000 to July 2005, we observed 24 labial 
salivary gland biopsies from patients affected by primary 
Sjögren’s syndrome, diagnosed according to the clinical-
laboratory criteria proposed by the American-European 
Consensus Group (11,14,15). 
None of the biopsies were from patients with: history of 
radiotherapy in the head and neck region, HIV infection, 
sarcoidosis, amyloidosis, graft-versus-host disease. The age 
of the patients ranged from 30 to 77 years (average age: 
53.5); there were 21 women and 3 men.

- Basic histopathological evaluation
For the histopathological evaluation, each biopsy was fixed 
in 10% buffered formalin and embedded in paraffin; the 
approximately 4 µm thick histological section obtained was 
stained with hematoxylin and eosin. The number of gland 
lobules, the area of parenchymal section, and the presence 
and number of lymphocytic foci (focus score) were evaluated 
for each section. A lymphocytic focus was defined as a group 
of >50 lymphocytes (16). The focus score (FS) was classified 
in: FS = 0: no lymphocytic infiltration; FS = 1: less than 
1 lymphocytic focus per 4 mm2 (0 < FS < 1) (17,18); FS = 
2: less than 2 lymphocytic foci per 4 mm2 (1 < FS < 2); FS 
= 3: two or more lymphocytic foci per 4 mm2 (FS > 2) (1). 
All the biopsies obtained (n= 24) were considered valid for 
histopathological diagnosis, since they contained at least 1 
normotrophic gland lobule. The area of the biopsied section 
was evaluated using a morphometric software (Infometrix 
Inc.), capable of measuring the area of a surface circums-
cribed by a continuous line.  The biopsies were considered 
compatible with the Sjögren syndrome diagnosis when the 
focus score was 2 or 3.

Serial histopathological re-evaluation
The biopsies in paraffin were re-sectioned at depths of 200 
and 400µm from the original section. The 4 µm thick serial 
sections were collected on 2 different slides and dyed with 
haematoxylin and eosin. Considering that the thickness 
of a lymphocytic focus including >50 lymphocytes has an 

average diameter of 50µm (1), we considered that the inter-
position of 200µm between the 3 serial sections guaranteed 
that any foci observed at different sections were independent 
of one another. The serial sections regarding the 3 levels 
were reviewed by the same oral pathologist, who detected 
both the total number of foci, and their surface, calculating 
a cumulative focus score.

- Statistical analysis
The potential correlation between the number of lobules 
per histological section and the focus score was evalua-
ted through the Pearson correlation test. The focus score 
distribution at the three serial histological levels at 200 
micrometers from one another was examined through the 
Kolmogorov-Smirnov goodness-of-fit test.

RESULTS	
No significant correlation was found between the number of 
lobules per histological section and the focus score (Pearson 
correlation 0.363, p= 0.01). 
No significant variation in focus score distribution in the 
three serial histological levels at 200 micrometers from one 
another was identified (Figs 1-2). 
From the comparison between the number of lobules ob-
served and the focus score grade, no direct proportionality 
between the amount of parenchyma analyzed and the focus 
score was found (Figs 3-4).

Fig. 2. Focus score grade 2.

Fig. 1. Focus score grade 1.
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Fig. 3. The comparison between the number of cases observed and the focus score grade.

Fig. 4. The comparison between the number of lobules observed and the focus score grade.
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DISCUSSION
This study was inspired by the results obtained in recent stu-
dies present in the literature, which denied the possibility of 
reproducing the same focus score in serial sections obtained 
at different depths in biopsies of minor salivary glands of 
patients affected by Sjögren’s syndrome (1,19). With this 
method, in fact, significant changes in focus score at various 
levels were observed, often turning a diagnostic focus score 
into a non-diagnostic one, and vice versa (1,18). 
On this basis, we wanted to investigate literature data re-
producibility, as well as the possibility that this focus score 
variability in the different serial histological sections com-
pared to the basic section, may not depend as much on the 
increase in the total gland area analyzed, as on the number 
of lobules in the section. Within a single 4 mm2 biopsy, 
we suggested a minimum of 3 section levels according to 
the standard procedures concerning the histopathological 
study of endomyocardial biopsies (20-22), assuming that 
the distance of 200µm prevented the diagnosis of the same 
lymphocytic focus in several serial sections.
The results of our study were different from those reported 
in the literature, since the diagnostic focus score (grades 2 
and 3) and the non-diagnostic focus score (grades 0 and 
1) remained unchanged in the serial sections at different 
depths (1,10,13,17,18). 
In our view, this discrepancy did not derive from a merely 
statistical problem connected to the moderate number of 
biopsies (n= 24), and therefore of the serial histological 
sections analyzed (n= 72), nor from a smaller gland area 
examined through only 3 serial histological sections for the 
same 4 mm2 biopsy, and therefore with a lower possibility 
of detecting diagnostic lymphocytic foci. 
The comparison between the number of lobules observed 
and the focus score grade, in fact, showed no direct pro-
portionality between the amount of parenchyma analyzed 
and the focus score.
We think that the persistence of the same focus score in the 
various serial histological sections depends on the fact that 
the presence and the number of diagnostic lymphocytic foci 
is connected to the stage of the disease. 
Therefore, although considering the foci scores 2 and 3 as 
diagnostic morphological parameters of SS, the presence of 
both focus score 0 and focus score 1 would not morphologica-
lly exclude a diagnosis of SS in the cases in which the disease 
has been suspected through clinical-laboratory parameters.

REFERENCES
1. Morbini P, Manzo A, Caporali R, Epis O, Villa C, Tinelli C, et al. Mul-
tilevel examination of minor salivary gland biopsy for Sjogren’s syndrome 
significantly improves diagnostic performance of  AECG classification 
criteria. Arthritis Res Ther. 2005;7(2):R343-8. 
 2. Al-Hashimi I. Oral and periodontal status in Sjögren’s syndrome. Tex 
Dent J. 2001 Oct;118(10):932-9. 
 3. Al-Hashimi I, Khuder S, Haghighat N, Zipp M. Frequency and pre-
dictive value of the clinical manifestations in Sjögren’s syndrome. J Oral 
Pathol Med. 2001 Jan;30(1):1-6. 
4. Bernacchi E, Bianchi B, Amato L, Giorgini S, Fabbri P, Tavoni A, et al. 
Xerosis in primary Sjögren syndrome: immunohistochemical and functio-
nal investigations. J Dermatol Sci. 2005 Jul;39(1):53-5. 

5. Brito-Zerón P, Ramos-Casals M, Nardi N, Cervera R, Yagüe J, Ingelmo 
M, et al. Circulating monoclonal immunoglobulins in Sjögren syndrome: 
prevalence and clinical significance in 237 patients. Medicine (Baltimore). 
2005 Mar;84(2):90-7. 
6. Chai J, Herrmann DN, Stanton M, Barbano RL, Logigian EL. Pa-
inful small-fiber neuropathy in Sjogren syndrome. Neurology. 2005 Sep 
27;65(6):925-7. 
7. De Seze J, Delalande S, Vermersch P. Neurological manifestations in 
Sjögren syndrome. Rev Med Interne. 2005 Aug;26(8):624-36. 
8. Krajka-Lauer J, Mazurkiewicz-Bełdzińska M, Lauer W, Kokot W, Lass 
P, Czuszyńska Z, et al. Frequency of appearance systemic complications 
of autoimmunological diseases: primary and secondary Sjögren syndrome. 
Klin Oczna. 2004;106(3 Suppl):466-8. 
 9. Ramos-Casals M, Anaya JM, García-Carrasco M, Rosas J, Bové A, 
Claver G, et al. Cutaneous vasculitis in primary Sjögren syndrome: clas-
sification and clinical significance of 52 patients. Medicine (Baltimore). 
2004 Mar;83(2):96-106. 
10. Soto-Rojas AE, Kraus A. The oral side of Sjögren syndrome. Diagnosis 
and treatment. A review. Arch Med Res. 2002 Mar-Apr;33(2):95-106. 
11. Vitali C, Moutsopoulos HM, Bombardieri S. The European Commu-
nity Study Group on diagnostic criteria for Sjögren’s syndrome. Sensitivity 
and specificity of tests for ocular and oral involvement in Sjögren’s syn-
drome. Ann Rheum Dis. 1994 Oct;53(10):637-47. 
12. Vitali C, Bombardieri S, Moutsopoulos HM, Coll J, Gerli R, Hatron 
PY, et al. Assessment of the European classification criteria for Sjögren’s 
syndrome in a series of clinically defined cases: results of a prospective 
multicentre study. The European Study Group on Diagnostic Criteria for 
Sjögren’s Syndrome. Ann Rheum Dis. 1996 Feb;55(2):116-21. 
13. Ilić S, Arsić L, Milosavljević I, Strbac M, Tomasević G. Diagnosis of 
the Mikulicz-Sjogren syndrome using biopsy of the minor salivary glands. 
Vojnosanit Pregl. 2002 Nov-Dec;59(6):615-20. 
14. Kassan SS, Moutsopoulos HM. Clinical manifestations and early diag-
nosis of Sjögren syndrome. Arch Intern Med. 2004 Jun 28;164(12):1275-
84. 
15. Vitali C, Bombardieri S, Jonsson R, Moutsopoulos HM, Alexander EL, 
Carsons SE, et al. Classification criteria for Sjögren’s syndrome: a revised 
version of the European criteria proposed by the American-European 
Consensus Group. Ann Rheum Dis. 2002 Jun;61(6):554-8. 
16. Greenspan JS, Daniels TE, Talal N, Sylvester RA. The histopathology 
of Sjögren’s syndrome in labial salivary gland biopsies. Oral Surg Oral Med 
Oral Pathol. 1974 Feb;37(2):217-29. 
 17. Vivino FB, Gala I, Hermann GA. Change in final diagnosis on second 
evaluation of labial minor salivary gland biopsies. J Rheumatol. 2002 
May;29(5):938-44. 
18. Al-Hashimi I, Wright JM, Cooley CA, Nunn ME. Reproducibi-
lity of  biopsy grade in Sjögren’s syndrome. J Oral Pathol Med. 2001 
Aug;30(7):408-12. 
 19. García-Carrasco M, Fuentes-Alexandro S, Escárcega RO, Salgado 
G, Riebeling C, Cervera R. Pathophysiology of Sjögren’s syndrome. Arch 
Med Res. 2006 Nov;37(8):921-32. 
 20. Arbustini E, Gavazzi A, Pucci A, Dealessi F, Angoli L, Mussini A, et 
al. Myocarditis and cardiomyopathy: diagnosis by endomyocardial biopsy. 
G Ital Cardiol. 1987 Feb;17(2):120-6. 
 21. Carda C, Mosquera-Lloreda N, Salom L, Gomez de Ferraris ME, 
Peydró A. Structural and functional salivary disorders in type 2 diabetic 
patients. Med Oral Patol Oral Cir Bucal. 2006 Jul 1;11(4):E309-14. 
22. Vered M, Buchner A, Dayan D. A comparative study of age-related 
changes between palatal and labial salivary glands. Med Oral. 2003 Mar-
Apr;8(2):91-6. 

 


