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Introduction

In edentulous patients, prolonged use of removable 
total dental prostheses may cause reabsorption of the 
alveolar bone and consequent reduction of the keratinized 
mucosa. These processes can result in poor prosthetic 
retention and loss of function. Prosthetic maladjustment 
and constant trauma to the mucosa may produce pain 
as well as functional and aesthetic limitations that affect 
patients’ quality of life [1, 2]. 

Treatment for a severely atrophic mandible is a major 
challenge for both the prosthodontist and the maxillofacial 
surgeon due to the minimal amount of alveolar ridge 

Reconstruction of Severely Atrophic Mandible
by Installing Dental Implants Using the Modified 
“Tent Pole” Technique: Case Report*
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Summary.
Patients who use full dental prostheses for long periods of time usually experience bone resorption 
in the alveolar process and in keratinized mucosa. This can cause instability, low prosthetic 
retention, and subsequent loss of function. Treating a patient with a severely atrophic mandible is 
quite challenging due to the low bone height and thickness, potentially impairing rehabilitation, 
aesthetics, and functional recovery. Several techniques are used to reconstruct major vertical defects 
for the installation of dental implants. Among these is the “tent pole” technique, which features low 
morbidity and generally produces good results in the form of increased height of the alveolar ridge 
bone. Herein we describes a patient with a severely atrophic mandible, reconstructed using a plate 
and dental implants. We employed a modified “tent pole” technique using an autogenous graft of 
the iliac crest and without use of platelet-rich plasma concentrate. Our results indicate that the 
modified tent pole technique using the iliac crest graft, and without use of platelet-rich plasma, 
is a safe and effective method for achieving mandibular reconstruction while restoring function, 
aesthetics, and the patients’ quality of life.
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that is generally available. Several techniques have been 
described that can increase osseous volume, allowing 
the installation of dental implants [3], however, these 
techniques are also associated with complications such 
as extensive osseous reabsorption, pathological fractures, 
osseous graft failure, recurrent infections, fistulas, chronic 
pain, and sensory disorders [4].

In 2002, Marx et al [2] described the “tent pole” 
technique (synonym: tentpole technique) for tissue matrix 
expansion. This involves installation of 4 to 6 dental 
implants in patients whose mandibles have less than 6 mm 
of bone thickness, classified as Cawood-Howell type VI 
[1]. Using submandibular access, an autogenous iliac crest 
graft is used with platelet-rich plasma (PRP) concentrate 
and dental implants. The tent pole increase can reportedly 
increase bone height by as much as 10.2 mm [2].

PRP with bone grafts were successfully used in several 
studies in animals and humans [5-11]. Still other authors 
have reported successful use of the technique even without 
PRP [4].

Here in we report a clinical case involving 
reconstruction of a severely atrophic edentulous mandible 
through the fixation of a 2.4 mm reconstructive plate and 
use of a modified tent pole technique without use of PRP 
[12-16].
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Clinical Case Report

A 71-year-old male patient, diagnosed with 
leukoderma, presented with complaints of impaired 
mastication, instability, and an inability to use his lower 
removable total prosthesis. The patient did not present 
with any systemic comorbidities. Clinical examination 
revealed edentulous arches, an atrophic mandible, a 

small amount of keratinized mucosa, and chronic oral 
mucosa trauma. 

Panoramic jaw radiography and cone beam computed 
tomography revealed low mandibular bone availability, 
designated class V according to the classification system 
proposed by Cawood and Howell [1]. This rendered the 
patient’s mandible unsuitable for rehabilitation using 
only integrated bone dental implants (Fig 1).

FIGURE 1. Panoramic preoperative radiograph; note the severe bone reabsorption, classified as type VI, according to Cawood and Howell [1].

The procedure was performed under general anesthesia. 
Marx et al [2], protocol involving submandibular access 
with exposure of the mandible and installation of 4 to 6 
implants in the anterior region of mandible, between the 
two mental foramens.

One 2.4 mm reconstructive plate (OsteoMed, 
Addison, Texas, USA) was installed, followed by 
mandibular body to body to support the mandibular 
masticatory load. Two 11 mm implants (Neodent, 
Curitiba, Paraná, Brazil), with 3.0 mm platforms, were 
centrally mounted followed by another two (Neodent, 
Curitiba, Paraná, Brazil), more distal 13 mm implants 
with 3.3 mm platforms (Fig 2A). We then removed the 
right anterior iliac crest graft.

A bone crusher was used to form small bone particles 
to facilitate adaptation fitting strategically around each 
dental implant.  Both particulate graft and dental 
implants were covered with two collagen membranes 
(Geistlich Bio-Gide, Switzerland), the platelet-rich 
plasma was not use (Fig 2B). Thus surgical approach was 
synthesized with 4-0 vycril sutures for internal layers and 
5-0 nylon sutures for skin. During the period of implant 
osseointegration and bone graft incorporation, the 
patient was advised not to use his lower total prosthesis 
and only consume soft consistency food throughout the 

postoperative period.
The osseointegration and bone graft incorporation 

processes took seven months to complete. Following 
reopening of the implants under local anesthesia, an 
alveolar crest incision was made to the mental foramen, 
the mucoperiosteum was then detached and the implant 
lid screws were removed without any difficulties. 
Transmucosal cicatrizers were finally installed and the 
patient was referred for rehabilitation with prosthesis 
under the implant. At the time of this report, the patient 
had experienced no adverse effects over the 14 month 
postoperative period (Fig 3).

Discussion

Although the last few decades have seen great advances in 
dentistry, the rehabilitation of atrophic mandibles is quite 
delicate, requiring careful manipulation of remaining 
tissues in order to improve hard tissue availability. The 
autogenous bone graft is considered a gold standard 
technique and holds the advantage of increasing 
mandibular bone volume, establishing a better relationship 
between the maxilla and mandible, improving residual 
alveolar ridge shape, and producing great functional and 
aesthetic gains following prosthetic treatment [4, 17].

SÁ ET AL
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MANDIBLE RECONSTRUCTION USING MODIFIED “TENT POLE” TECHNIQUE

FIGURE 2. A – a 2.4 mm reconstruction plate was installed to the mandibular body, followed by installation of two central implants: an 11 mm implant with 3.0 mm platforms and two distal 
13 mm implants with 3.3 mm platforms. B – Adaptation of an autogenous graft (asterisk) of the anterior iliac crest, with two collagen membranes (arrows) covering the graft.
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FIGURE 3. A panoramic radiograph at 1 year post fixation of the prosthesis using implants; note the bone gain (arrow) in the residual alveolar ridge.

The tent pole technique uses an autogenous iliac 
crest graft, followed by immediate installation of dental 
implants. This promotes greater hard tissue availability 
and soft tissue gains, produces efficient surgical results, 
and is associated with minimal morbidity [2].

The advantages of this procedure are stable height gains 
from osseous tissue, a lower risk of mandible fracture, and 
a successful prosthetic retention. Postoperative infections, 
mental nerve paresthesias, donor site deformities, and 
transoperative mandible fractures are complications 
associated with this procedure.5

Ellis and Prince [18] and Eyrich et al [20] reported that 
installation of a rigid fixation plate associated with a bone 
graft and followed by the immediate installation of dental 
implants produced more stable results, compared to the 
patients who only received bone grafts. This technique 
may help prevent mandibular fractures from occurring 
during the intraoperative period, especially when the 
mandible is less than 10 mm in height and therefore 
classified as severely atrophic [1, 5].

Marx et al [2] described installation of 4 to 6 implants 
which were covered with an iliac crest graft and PRP; 
however, Korpi et al [4] described a series of 22 patients 
successfully treated with iliac crest grafts and without 
PRP. Hence, questions surrounding the use of PRP as a 
component of this protocol remain unresolved.

The tent pole technique is a safe and effective alternative 
method for reconstruction of severely atrophic mandibles, 
even without the addition of PRP. This method can help 
solve functional and aesthetic complaints and improve the 
patient’s quality of life. Because the use of PRP remains 

uncertain in the literature, additional double blind and 
randomized clinical trials are needed to define the role of 
PRP in these reconstructions.
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Introduction

Endosseous blade-vent implants (related names: blade 
implants, Linkow-type blade implants, Linkow-type blade 
vent implants) were introduced by American dentist and 
pioneer in the field of oral implantology Leonard Linkow in 
1968 [1, 2]. First 2 year follow-up results were presented by 
him in 1970 [3]. The whole next five decades is a period that 
shows a transition from wide blade-vent and subperiosteal 
implants usage to root-form and zygomatic implants 
usage not only into jaws but also into flap-reconstructed 
mandible/maxilla [4, 5]. A lot of publications show that, 
despite of disadvantages, blade-vent implants continue 
to work in the long time follow-up period [6-20]. One of 
them is Pasqualini and Pasqualini (2003) publication, who 
reported a success rate of 91% at 10 years for 386 blade 
implants placed between 1971 and 2009 [2, 7]. Risks and 
benefits of connecting an implant and natural tooth were 
precisely described by Brägger et al (2001), Cordaro et al 
(2005), Nickenig et al (2006), and Davis et al (2014) [21-
24]. Our case represents a unique comparison of long-

Linkows` Blade-Vent Implants Continue to 
Work After Twenty-Nine Years: Case Report*

A B O U T  A R T I C L E A B S T R A C T
Symmary.
We report a case of two osseointegrated Linkows` blade-vent implants [1] supported fixed partial 
dentures that still osseointegrated at the mandible of 54-yeor-old patient during last twenty-nine 
years. The purpose of the report is to compare the bone condition around the blade-vent implants, 
condition of the fixed dentures, and two abutment teeth. Benefits and disadvantages of Linkows` 
blade-vent implants are also highlighted [24].

© 2018 OMF Publishing, LLC. All rights reserved. 
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term usage of two tooth-blade-vent-implant supported 
fixed partial dentures with different conditions of denture-
supported teeth (endodontically treated vs non-treated). 

Case Presentation

A healthy 54-year-old lady referred to the Center 
of Maxillofacial Surgery for a one month history of 
movement of one of the fixed partial dentures. Out-office 
oral examination revealed a non-significant mobility of 
an anterior part of tooth-implant fixed partial denture 
in area of tooth 3.4 (Figs 1 and 2B) and signs of gingival 
inflammation in the area of contact of the movable part 
of the denture near root of the tooth 3.4. Mobility of the 
denture was caused by the destruction of crown of the 
abutment teeth 3.4 by caries. The tooth-implant fixed 
partial denture on the opposite site shows no mobility and 
symptoms of gingival inflammation.

A panoramic radiography (Figs 1, 2) shows two blade-
vent implants with the tooth-implant supported fixed 
partial dentures. A good bone level at the alveolar ridge in 
areas of inserted blade-vent implants was noted. According 
to patient medical history the two blade-vent implants 
(there was no precise data about manufacturer; implants 
material is presumably titanium, taking into account the 
production capacity in the late 1980s and the longevity of 
these two implants) placement and prosthetic work were 
performed in 1986 at Department of Prosthetic Dentistry, 
Bogomolets National Medical University (Kyiv, Ukraine). 
Endodontic treatment of the tooth 4.4 was performed 
simultaneously with blade implants placement. At maxilla 

www.dtjournal.org
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FIGURE 1. A panoramic radiograph of 54-year-old lady after 29 years of the blade-vent implants (arrows) placement. Notes the mobility (arrowhead indicates direction of mobility) of fixed 
bridge (cement fixation) on the tooth 3.4. Oral examination revealed a destruction of the crown part of tooth 3.4 with caries to the level of tooth neck. Radiograph shows no radiopaque filling 
material inside a root canal of tooth 3.4. No crestal bone resorption or peri-implant radiolucencies are present. 

FIGURE 2. A cropped and zoomed panoramic radiograph of the same patient. The teeth are indicated by numbers. (A) Tooth-implant fixed partial denture on the right side. Denture is fixed 
at endodontically treated tooth 4.4. (B) Tooth-implant fixed partial denture on the left side. Denture is fixed at non-treated tooth 3.4.

a patient used a fully removable denture during the whole 
period of dental implants function at the mandible. 

The condition upon oral examination and panoramic 
radiography clearly demonstrate us the need of tooth 3.4 
treatment with possibility to use it as abutment tooth further 
in new tooth-implant supported fixed partial denture.

Discussion

Naert et al (2001) [25] in their study of 339 implants fixed 

to 313 abutment teeth, shows that complications with the 
implant-tooth group included: periapical lesions (3.5%), 
tooth fracture (0.6%), extraction (decay or periodontal 
disease) (1%), intrusion (3.4%), and cement failure (8%). 
Davis et al (2014) [24] argued about the next advantages 
of a tooth-implant supported fixed partial dentures: 1) 
increased tactile perception; 2) greater chewing comfort 
and efficiency; 3) avoidance of vital structures; 4) reduced 
cost; 5) reduced need for advanced graft; 6) improved 
patient acceptance. 

LINKOWS` BLADE-VENT IMPLANTS: 29 YR FOLLOW-UP
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Thus, upon the planning of the tooth-implant 
supported fixed partial dentures the next risks [24] 
cannot be ignored: 1) intrusion of natural tooth; 2) 
biomechanical complications: fixture-abutment failure, 
loss of retention, screw loosening/implant fracture 
(implant, especially risk is high in the neck of blade 
implants [26], cement failure (implant/tooth), fracture 
(tooth), caries (tooth), crown fracture; 3) loss of 
natural tooth: endodontic involvement, fracture, caries, 
periodontal disease; 4) peri-implantitis.

Conclusion

The twenty-nine years of two blade-vent implants 
function in implant-tooth fixed dentures confirms: 1) a 
possibility of blade implants to perform function; 2) to 
be a long-term period successfully osseointegrated; 3) to 
have insignificant bone resorption around the implants, 
showing no alveolar ridge atrophy; 4) a tooth-blade-vent-
implant supported fixed partial denture can long-term 
exist in case of healthy/perfect endodontically treated 
abutment teeth. 

And we are completely supporting an opinion of Davis 
et al (2014) [24] that for the sake of increasing predictability, 
cases for combination tooth-implant supported FPDs 
should include ideal proposed implant location, healthy 
natural/endodontically treated abutment teeth, and 
excellent patient factors such as occlusion, oral hygiene, and 
motivation.
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Introduction

Sjögren syndrome is a systemic, slowly progressive, 
chronic inflammatory autoimmune disease characterized 
by chronic lymphocytic invasion and eventual destruction 
of exocrine glandular structures, specifically the salivary 
and lacrimal glands. Is one of the most prevalent 
autoimmune disorders [1].

Correlation and Accuracy of Labial Minor 
Salivary Gland Biopsy in the Establishment of 
Diagnosis in Patients with Suspected 
Sjögren’s Syndrome*

A B O U T  A R T I C L E A B S T R A C T
Purpose.
The goal of this paper is to find out the correlation, and evaluate the accuracy of labial minor 
salivary gland biopsy as a diagnostic tool in the multidisciplinary management of patients with 
Sjögren’s syndrome.
Patients and Methods.
Thirty seven patients referred to our outpatient office between January 2016 and December 
2017 from a rheumatologist for biopsy examination, as part of the complex diagnostic plan for 
suspected Sjögren syndrome were included in the current study. Each specimen was examined 
histomorphometrically by the pathologist to calculate the focus score describing the degree of 
salivary gland inflammatory infiltration.
Results.
From the total number of patients, 25 presented with an established Sjögren syndrome diagnosis by 
fulfilling the revised American-European criteria. From those 15 had a positive lip biopsy. The rest 
10 patients from the total group who were diagnosed with Sjögren syndrome based on the same 
criteria had a negative lip biopsy.
Conclusion.
The labial minor salivary gland biopsy is a valuable diagnostic tool to establish the diagnosis of 
Sjögren syndrome. However, a positive biopsy result must always be correlated with all the other 
diagnostic criteria to prove the exact diagnosis.
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Classically, two types have been described: i) 
the primary Sjögren syndrome characterized by a 
combination of keratoconjunctivitis sicca and xerostomia 
and ii) the secondary Sjögren syndrome which is defined 
by a triad of keratoconjunctivitis sicca, xerostomia and 
an autoimmune disease, usually rheumatoid arthritis, but 
also systemic lupus erythematosus or scleroderma.

Nine out of ten Sjögren syndrome patients are women, 
around the fifth decade of life [2]. The spectrum of the 
disease extends from an organ-specific autoimmune 
disease to a systemic process with diverse extraglandular 
manifestations. The hallmark symptoms of Sjögren 
syndrome are dry mouth and dry eyes. However, 
clinical features may also include other head and neck 
manifestations involving the nose, ears, throat, thyroid 
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gland, and systemic symptoms such as neurologic, 
pulmonary, gastrointestinal and hematologic [3].

Sjögren syndrome often is undiagnosed or 
misdiagnosed. The symptoms of Sjögren syndrome 
may mimic those of menopause, drug side effects, or 
medical conditions such as lupus, rheumatoid arthritis, 
fibromyalgia, chronic fatigue syndrome and multiple 
sclerosis. Because all symptoms are not always present 
at the same time and because Sjögren syndrome can 
involve several body systems, physicians sometimes 
treat each symptom individually and do not recognize 
that a systemic disease is present [4]. Eight to ten years 
are generally required for the disorder to progress from 
initial symptoms to the development of the syndrome. 
While some patients experience mild discomfort, others 
suffer debilitating symptoms that greatly impair their 
functioning.

Sjögren syndrome is treatable. Early diagnosis and 
consequently proper treatment may prevent serious 
complications and greatly improve the quality of life 
for these patients [5]. However, patients with Sjögren 
syndrome are generally picked up at a late stage in their 
disease, after the salivary and lacrimal glands are already 
destroyed, because they are asymptomatic until that time. 
Unfortunately, at this point only symptomatic treatment 
can be offered.

Although rheumatologists have primary responsibility 
for managing Sjögren syndrome, patients suspected to 
have Sjögren syndrome often are referred to an Oral and 
Maxillofacial surgeon for evaluation and biopsy to rule 
out the disease.

A Sjögren syndrome work-up can include various 
objective tests, such as Schirmer test, sialometry, injection 
sialography and scintigraphy that add little to the 
diagnosis, but provide information about the degree of 
ductal and acinar destruction [6]. The same information 
can be obtained from a CT or MRI scan, which will often 
show internal hypodense areas indicative of ductal ectasia 
and salivary pooling.

A more focused work-up should seek to establish 
histopathological confirmation. For this purpose, oral 
labial minor salivary gland biopsy has been traditionally 
considered the most valuable diagnostic tool for the 
diagnosis of Sjögren syndrome, especially in patients who 
present with inconclusive clinical findings [7]. With all 
this background, the aim of this study is to discover the 
accuracy and effectiveness of this diagnostic procedure in 
the establishment of diagnosis in patients with suspected 
Sjögren syndrome.

Materials and methods

Between January 2016 and December 2017, 37 patients 
were referred to the Outpatients Office of the Department 
of Oral and Maxillofacial Surgery, St. Elizabeth Oncologic 
Clinic and Comenius University in Bratislava, Slovakia 
with suspected Sjögren syndrome.

Criteria for patient selection to this study were: 
i) patients sent from rheumatologists for further 
examination of suspected Sjögren syndrome and ii) 
patients with at least one sicca symptom (either xerostomia 
or xerophthalmia) at the time of presentation. Patients 
with other established systemic diseases with symptoms 
similar to Sjögren syndrome and xerostomia as a result of 
medicaments, radiotherapy to the head and neck region 
and chemotherapy were excluded from the study.

A complete history and physical evaluation were 
performed. In addition to lip biopsy, the following 
diagnostic tools were employed: anti-SSA/Ro or anti-
SSB/La antibodies, Schirmer test, ultrasonography and 
scintigraphy.

The biopsy specimens were taken from beneath a 
clinically normal mucosa of the lower lip between the 
midline and commissure, and 5 to 10 minor salivary 
glands were removed for examination. Local infiltration 
with anesthetic containing vasoconstrictor was applied, 
followed by a single incision of 1.5-2 cm vertically to just 
penetrate epithelium. The minor salivary glands were 
then removed by blunt dissection, while avoiding sensory 
nerves (Fig 1A, B). The fragments of minor salivary 
glands were sent for histopathological examination in 
the Department of Pathology of St. Elizabeth Oncologic 
Clinic and processed completely according to Sjögren 
syndrome focus score grading the degree of salivary gland 
inflammatory infiltration. A focus score of 1 or greater 
was considered supportive of the diagnosis of Sjögren 
syndrome. Long term follow up was introduced with 
assessment every 3 months.

Result

Of the 37 patients meeting the selection criteria, the 
average age at the time of presentation was 51 years. The 
oldest patient was 78 years and the youngest 6 years at the 
time of first examination. Female patients were 31 while 
the male patients were 6. During physical examination, 
patients presented with a wide range of clinical findings 
including xerostomia, xerophthalmia, difficulty in 
swallowing, inability to speak continuously for longer 
than several minutes, altered taste, fissured tongue, red 
and tender oral mucosa, decreased vision, asymmetric 
and painless enlargement of major salivary glands.

In the present study, evaluation of the accuracy of 
minor salivary gland lip biopsy in the support of Sjögren 
syndrome diagnosis was performed by comparing the 
biopsy result (either positive or negative) and the criteria 
for classification of the disease. From the 37 patients 
including in the study, 25 concluded with an established 
Sjögren syndrome diagnosis. From those, 15 (60%) had a 
positive lip biopsy and all of them were confirmed to fulfill 
the revised American‒European criteria establishing the 
diagnosis of the syndrome. A number of 10 patients 
from the total group (27%) were diagnosed with 
Sjögren syndrome, based on the above criteria despite 
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FIGURE 1. (A) Exposure of minor salivary gland (arrow) fragment after a small vertical incision on the labial mucosa. (B) Suturing of the wound after removal of the fragments.

A

B

KILIPIRIS ET AL



125

MINOR SALIVARY GLAND BIOPSY IN SJOGREN`S SYNDROM PATIENTS

of presenting a negative minor salivary gland lip biopsy. 
All of the patients, 12 in the number, whose diagnostic 
criteria didn’t support the diagnosis of Sjögren syndrome, 
presented with a negative lip biopsy (Fig 2). Among the 25 

patients diagnosed with the disease, 7 were observed with 
the criteria of secondary Sjögren syndrome, with the most 
common established connective tissue disorder being 
rheumatoid arthritis in 4 patients (Chart 1).

FIGURE 2. Flowchart displaying a correlation of labial minor salivary gland biopsy in the establishment of diagnosis of Sjögren syndrome.

CHART 1. Distribution of patients with primary and secondary Sjögren syndrome.

Salivary gland scintigraphy was additionally 
performed in 12 patients of the study group who 
concluded with established Sjögren syndrome. The 
construction of time ‒ activity curves presented 
reduced major salivary gland function. In 8 patients 
the radionuclide uptake from the blood to the major 
salivary glands was normal, but the excretion into the 
oral cavity was significantly decreased. The rest 4 patients 

who appeared with increased salivary dysfunction, both 
uptake and excretion of the radionuclide was diminished. 
Moreover, these patients presented with the highest focus 
score level. Characteristic histopathological changes of 
positive specimens included loss of acinar cells, a relative 
preservation of ductal structures, and the presence of 
an intense, focal periductal/vascular mononuclear cell 
infiltrate (Fig 2).
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FIGURE 3. (A) Image without notations. Two minor salivary glands exhibiting a focal lymphocytic pattern of inflammatory cell infiltration (hematoxylin and eosin stain, × 100). (B) Image 
with notations. Two minor salivary glands (indicated with white lines and arrows) exhibiting a focal lymphocytic pattern of inflammatory cell infiltration (the areas with biggest infiltration are 
indicated with purple lines and words lymphocytic infiltration).
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Discussion

The current standards for diagnosis of Sjögren syndrome are 
described by the revised American-European criteria (Table 
1). The diagnosis of primary Sjögren syndrome requires 4 out 
of the 6 criteria, involving either a positive lip biopsy or positive 

anti-SSA/Ro or anti-SSB/La. Secondary Sjögren syndrome 
requires an established connective tissue disease and at least 
one sicca symptom plus 2 out of 3 objective tests for either 
xerophthalmia or xerostomia. It should be noted that Sjögren 
syndrome can also be diagnosed in the absence of sicca 
symptoms if 3 out of 4 objective tests are positive (Table 1).

TABLE 1. Revised American-European Criteria for Classification of Sjögren Syndrome.

Ocular Symptoms 
(1 of 3)

Oral Symptoms 
(1 of 3)

Ocular Tests 
(1 of 2)

Oral Tests 
(1 of 3)

Positive Lip 
Biopsy

Positive Anti-SSA 
and/or SSB

Dry eyes for longer than 
3 months

Dry mouth for 
longer than 3 

months

Unanesthetized 
Schirmer’s test (less 

than 5mm in 5 
minutes)

Unstimulated 
salivary flow (less 
than 0.1 mL/min)

Sensation of a foreign 
body in the eye

Swollen salivary 
glands

Vital dye staining Abnormal parotid 
sialography

Use of artificial tears 
more than 3 times a day

Need liquids to 
swallow

Abnormal salivary 
scintigraphy

Salivary glands involved by this condition show a 
focal lymphocytic pattern of infiltration, in which there 
are multiple interstitial aggregate foci of inflammatory 
cells (Fig 4). An aggregate focus is defined as a 
collection of greater than 50 inflammatory cells. The 
focal lymphocytic infiltrate, including focal aggregates 
of 50 or more lymphocytes, defined as a focus, that are 
adjacent to normal appearing acini and the consistent 
presence of these foci in all or most of the glands in the 
specimen is the characteristic microscopic feature of 
Sjögren’s syndrome in the minor salivary glands. These 
histopathological changes represent the hallmark of this 
disorder [8].
The infiltrate should consist predominantly of 
lymphocytes (Fig 5). The study showed that the prevalent 
cells in the minor labial salivary gland infiltrate were 
those bearing the T-helper phenotype (CD4+). These 
T cells also express the adhesion molecule LFA-
1 (lymphocyte function associated molecule) and 
other T cell markers, such as CD2 and LFA-3, which 
mediate an antigen independent interaction and are 
up-regulated after lymphocytic activation. B cells 
constitute approximately 20% of the total infiltrating 
population, while NK cells are rarely observed. There 
may be admixed plasma cells and histiocytes, but these 
cells should not comprise a significant portion of the 
infiltrate. Granulomatous inflammation should not be 
present. Uncommonly, epimyoepithelial islands may 
occur in minor salivary glands of patients affected by 
Sjögren syndrome.

The Sjögren syndrome focus score is a semiquantitative 
method of grading the degree of salivary gland 
inflammatory infiltration [9]. Histomorphometric 
analysis is utilized by the pathologist to quantitate the area 

of salivary gland parenchyma in square millimeters, by 
counting the number of lymphocytic aggregates. The focus 
score represents the number of lymphocytic aggregates per 
4 square millimeters, and therefore an absolute minimum 
of 4 square millimeters of salivary gland tissue is required 
to calculate the focus score. A focus score of 1 or greater is 
considered supportive the diagnosis of Sjögren syndrome. 
The focus score can range from 0 to 12, with a focus 
score of 12 representing diffuse glandular effacement by 
the lymphocytic infiltrate and a score 0 referring to the 
absence of these cells. The presence of a dense effacing 
infiltrate should raise concern for possible progression to 
lymphoma. 

The focus score has been validated as a histological 
index of severity of the salivary gland involvement in 
Sjögren syndrome [10]. A series of studies have correlated 
the presence of high focus scores with indices of local or 
systemic disease activity. The presence of a higher focus 
score has been found to correlate with acinar damage, 
presence of anti-SSA/B serology (12 times higher among 
those with focus score >1 than among those with focus score 
<1), and the presence of specific extraglandular features 
such as Raynaud’s phenomenon, vasculitis, lymph node 
or spleen enlargement and leucopenia. A focus score >1 
has also been found to correlate with positive RF serology, 
high ANA titers and IgG concentrations, the presence of 
keratoconjunctivitis sicca and low unstimulated but not 
stimulated salivary flow rates. More recently, it has been 
established that a high focus score (>3) has a significant 
predictive value for the development of non-Hodgkin B 
cell lymphoma [11].

In our study, the focus score in the group of the 
examined patients who presented with a positive lip 
minor salivary gland biopsy, was extended from 1 to 
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FIGURE 4. (A) Image without notations. Minor salivary gland with multiple lymphocytic aggregate foci (hematoxylin and eosin stain, × 200). (B) Image with notations. Minor salivary gland 
with multiple lymphocytic aggregate foci (the lymphocytic aggregate foci are indicated with purple-white lines and words lymphocytic aggregate foci).
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FIGURE 5. (A) Image without notations. Section showing a dense aggregate of lymphocytes with adjacent intact salivary gland parenchyma (hematoxylin and eosin stain, × 400). (B) The 
same image with notations. Section showing a dense aggregate of lymphocytes (the lymphocytes are indicated with purple-white lines and words lymphocytes) with adjacent intact salivary 
gland parenchyma.
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6.42 with the highest values seen in patients with Sjögren 
syndrome without associated connective tissue disease 
(primary Sjögren syndrome). It was also pointed out that 
the focus score cannot separate early from late disease as 
chronicity of symptoms and focus score did not show a 
relationship.

Minor salivary gland lip biopsy results report a useful 
diagnostic value in Sjögren syndrome. They should be 
carefully addressed in the overall diagnostic procedure 
due to inconsistencies of sensitivity and specificity. 
Whilst the focus score has been proven as a functional 
diagnostic and prognostic tool, it presents obvious 
limitations.

First, the stability of the focus score in repeated 
biopsies over a long period of time is not fully established. 
In a recent study, surprisingly, in 12% of the cases 
the second evaluation by trained pathologists led to 
a diagnosis change. Minor salivary gland infiltration 
may also be revealed in patients affected by myasthenia 
gravis, sialolithiasis and other autoimmune disorders not 
associated with sicca symptoms [12].

In addition, the extent of infiltrate in a lip biopsy using 
the same methodological approach may vary greatly from 
gland to gland in a single patient. Further, if the density 
of infiltrate is severe, the foci may become confluent, 
hindering focus score determination.

Whilst the last studies, in particular the correlation 
between a higher focus score and the development of 
lymphoma, suggest stability of the histological lesions 
over a period of time, this has not been proven in large 
cohorts. Moreover the sensitivity of focus score is reduced 
in smokers and in patients taking corticosteroids. The 
combination of focus score >1 and immunological 
staining for IgA has been shown to increase the diagnostic 
specificity for Sjögren syndrome. Indeed, the presence 
of a focus score >1 and quantitative immunohistological 
staining of IgA <70%, had greater sensitivity and specificity 
that the focus score alone.

The focus score, although giving an idea of the extent 
of the cellular infiltrate, fails to provide discrete data on 
the foci size (indeed, for larger or confluent foci a focus 
score of 12 is arbitrarily used). This aspect, while not 
critically determinant for the histological diagnosis of 
Sjögren syndrome, could represent a problem for the 
use of the focus score as an outcome measure in clinical 
trials in which subtle changes in foci size might not be 
accurately reported in the focus score. The introduction 
of additional measurements such as average of focus 
area, area of lymphocytic infiltration and evaluation of 
the degree of organization to augment the information 
provided by the simple focus score is currently debated in 
the Sjögren syndrome community.

Conclusion

The oral labial minor salivary gland biopsy is a valuable 
diagnostic tool for the establishment of Sjögren syndrome 

diagnosis. However, a positive Sjögren syndrome focus 
score is not diagnostic of Sjögren syndrome by itself, but 
the results of the biopsy must be correlated with each 
of the other diagnostic criteria in order to establish an 
accurate diagnosis. In addition, a number of patients 
with negative lip biopsy, (focus score less than 1) can end 
up with a confirmed diagnosis supporting the Sjögren 
syndrome. Furthermore, the minor salivary gland 
biopsy is also helpful in excluding other conditions, 
such as sarcoidosis, which may be associated with a sicca 
syndrome, or sialosis.

In conclusion, despite the lack of agreement in the 
parameters considered when evaluating salivary gland 
biopsies, histology remains the gold standard for diagnosis 
of Sjögren syndrome and has the potential to become the 
most reliable biomarker in clinical studies. However, the 
heterogenicity of the measurements might present the 
potential risk of compromising the combined analysis 
of different trials. The current interest in designing 
clinical trials in Sjögren syndrome will therefore require 
a combined effort of rheumatologists and oral medicine 
specialists to discuss these aspects and define consensus 
guidelines on the methodology and use of the salivary 
gland biopsy analysis in clinical trials.

This increased awareness will help to reduce the time 
to diagnosis, to direct the treatment from symptomatic, 
at the exact etiology behind the disease (tissue specific 
receptors), and to preserve the health and quality of life of 
patients with Sjögren syndrome [13].
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