
invasive method that has several disadvantages and compli
cations (3â€”5).

Recently, salivary gland scintigraphy with @â€˜@Tc-sodium
pertechnetate has been used to evaluate salivary gland
function in xenostomic patients (6â€”15).This scintigraphy is
an easy and noninvasive method that is able to evaluate
bilaterally both parotid and submandibular glands. To our
knowledge, however, no standard method for assessing
Sjogren's syndrome has been established. Furthermore, no
report has dealt with the relationships between quantitative
scintigraphic parameters and sialographic findings.

In this study we compared quantitative parameters of
salivary gland scintigraphy and sialographic findings in
Sjogren's syndrome. We determined useful scintigraphic
parameters for evaluation of salivary gland disease and
calculated an equation to correlate the sialographic stage
with the scintigraphic parameters.

MATERIALSAND METhODS

Patients
The study at our institutioninvolved 116 consecutive patients

(105 women, 11men; age range, 18â€”77y; mean age, 54 y) who had
xerostomia and were clinically suspected of having Sjogren's
syndrome. All patients underwent both salivary gland scintigraphy
and contrast sialography at our institution. When contrast sialogra
phy was used as the gold standard, SjOgren's syndrome was
diagnosed in 50 of these 116patients; SjOgren's syndrome was not
seen in the other 66 patients. A definitive diagnosis in the 50
patients with Sjogren's syndrome was made after they had under
gone complete physical examination and laboratorytesting. The
physical examination and laboratory testing included question
naires for dry eye and dry mouth symptoms, Schirmer's I test, rose
Bengal score, unstimulatedandstimulatedwhole saliva collection,
rheumatoid factors, antinuclear antibodies, and anti-Ro/SS-A and
anti-La/SS-B antibodies. The 66 patients who did not have
SjOgren's syndrome at contrast sialography had no evidence of
SjOgren'ssyndrome at the physical examination and laboratory
testing. Ultimately,no overt organic disease was found in the 66
patients,and the cause of theirxerostomiaremainedundiagnosed.
On the basis of contrast sialography, physical examination, and
laboratory testing, they were determined not to have SjÃ¶gren's
syndrome.

Of 50 patientswith Sjogren'ssyndromeat contrastsialography,

This study compared the quantitative parameters of salivary
gland scintigraphy and the sialographic stages in patients with
SjOgren'ssyndrome. Methods: One hundred sixteen patients
suspected of having SjOgren'ssyndrome were examined with
salivary gland scintigraphy and contrast sialography. When
contrast sialography was used as the gold standard, SjOgren's
syndromewas diagnosed in 50 of these 116patients;SjOgren's
syndromewas not seen in the other 66 patients.After injectionof
370 MBq @Tc-sodiumpertechnetate,dynamicsalivarygland
scintigraphy with lemon juice stimulationwas performedfor 50
mm. Functional parameters for the parotid and submandibular
glandswere calculated,and scintigraphicand sialographicre
suits were compared. Results: With the progression of sialo
graphic stages from 0 to 4, the quantity of tracer accumulation
decreased in the submandibulargland (P < 0.0001), and the
quantityof tracersecretiondecreasedinthe parotidgland(P <
0.0001). The sialographic stage in patients with SjOgren's syn
drome was correlatedwith these scintigraphicparameters(P <
0.0001):sialographicstage= 3.243 â€”0.337 x (submandibular
glanduptakeratio)â€”0.026 x (parotidglandmaximumsecre
tion). Conclusion: The decreasedaccumulationin the subman
dibular gland and the decreased secretion in the parotid gland
were highlysensitiveindicatorsof salivarygland disease in
SjOgren'ssyndrome.The sialographicstage was correlatedwith
these scintigraphicparameters.
KeyWords:Sjogren'ssyndrome;salivaryglandscintigraphy;
sialography
J NucIMed2000;41:257â€”262

jogren's syndrome is an autoimmune disease that affects
the salivary and lacrimal glands (1,2), and xerostomia is the
most common oral symptom. In the diagnosis and evalua
tion of Sjogren's syndrome, an objective examination method
is required, because the complaints of patients do not
necessarily reflect the severity of their salivary gland
disease. Although contrast sialography is widely used as the
gold standard in the diagnosis of this syndrome, it is an
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39 underwent labial salivary gland biopsy, and all these patients
showed histopathologic changes of grade I or greater. Thus, there
were no false-positive cases of contrast sialography in the 39
patients who underwent both contrast sialography and labial
salivary gland biopsy. The 66 patients without Sjogren's syndrome
at contrast sialography did not undergo labial salivary gland biopsy,
because this technique is quite invasive.

ImagingExaminations
After intravenous injection of370 MBq @â€œTc-sodiumpertechne

tate, dynamic salivary gland scintigraphy was performed with a -y
camera and data analysis system (PRISM 2000 and ODYSSEY;
Shimadzu, Kyoto, Japan), using a low-energy, high-sensitivity,
parallel-hole collimator and 140 keV photopeak for @â€˜@â€˜Tc.Anterior
sequential salivary gland images were obtained at 20 s/frame for 50
mm. Forty minutes after the injection, 2 mL lemon juice were
administered intraorally as a stimulus.

All patients also underwent contrast sialography using a digital
subtraction technique. Digital subtraction images were obtained
with a 0.3-mm focal spot and a cesium iodide image-intensifying
tube (Optiplanimat; Siemens, Erlangen, Germany) that operated at
a voltage of 73 kV,a currentof 28 mA, a total filtrationequivalent
to 3-mm aluminum, and a focus-subject distance of 115cm. Images
were obtained using a computed radiography system (Fuji Com
puted Radiography; Fuji Photo Film, Tokyo, Japan) and were
displayed with a 1024 x 1024 matrix. A catheter was used to inject
a 0.5- to 0.7-mL dose of iohexol (Omnipaque, 350 mg iodine/mL;
Daiichi Seiyaku, Tokyo, Japan) into the Stensen's duct in patients.
The images obtained before and after the injection of contrast
material were then subtracted on the monitor of the computed
radiography system. In cases of severe misregistration caused by
patient motion, however, the subtraction was not performed, and
only the images obtained after contrast material injection were
used. The time interval between the scintigraphy and sialography
was <3 mo.

DataAnalysis
On all summation images of dynamic salivary gland scintigra

phy, oval-shaped regions of interest (ROIs) were marked over each
of the parotidand submandibularglands. BackgroundROIs were
marked in the temporal and submental regions near the parotid and
submandibular glands, respectively. A timeâ€”activitycurve of each
salivary gland was drawn using background subtraction and
3-point smoothing. In Figure 1, the following points were desig
nated on the timeâ€”activitycurve: point A, the initial shoulder,
representing a vascular perfusion, or in cases of an unclear
shoulder, at 1 mm; point B, the maximum count; point C, the
stimulation point at 40 mm; and point D, the minimum count after
stimulation(16). Moreover,thecountsspecifiedas a, b, andd, were
defined by the counts at points A, B, and D, respectively.

On thebasisof theseROl countson thetimeâ€”activitycurve,the
following functional parameters were calculated for each salivary
gland: uptake ratio (UR), T,,,@,@ maximum accumulation
(MA), and maximumsecretion (MS) (Table 1) (16). Mean values
of the bilateral glands were used for data analysis. Where there was
no accumulationof tracer,the parametersof T,@, Tmjn,and MS
were not available. For subjects in whom@ Tmjn,and MS were
not available because of lack of tracer accumulation, we treated
their data as defect values in statistical analysis.

By using the method reported by Rubin and Holt (17), we
classified contrast sialograms, according to the size of the contrast
material collection, into I of the following 5 stages of salivary

C/)
C

0
U

FIGURE1. Schematicpresentationof timeâ€”activitycurvein
salivaryglandscintigraphy.Thisrepresentsnormalpattern.

gland disease: stage 0 (normal), no contrast material collection
(i.e., no evidence of Sjogren's syndrome); stage 1 (punctate),
contrast material collection of 1 mm in diameter or smaller; stage 2
(globular), contrast material collection of 1â€”2mm in diameter;
stage 3 (cavitary), contrast material collection of 2 mm in diameter
or larger; and stage4 (destructive),completedestructionof the
gland parenchyma. The size of contrast material collection was
measured with a caliper on original images at contrast sialography.

A diagnosis of Sjogren'ssyndromewas madewhen the findings
of contrast sialography showed stage I disease or greater (17â€”19).
In this study, SjOgren'ssyndromewas diagnosed in 50 of the I16
patients, and Sjogren's syndrome was not seen in the other 66
patients.

StatisticalAnalysis
All values areexpressedas mean Â±SD. Statisticalanalysis was

performed by using Mannâ€”WhitneyU test or Spearman rank
correlation test between groups. The Mannâ€”WhitneyU test was
used for comparison of scintigraphic parameters between healthy
controls and SjÃ¶gren'ssyndrome. The Spearman rank correlation
test was used forcomparisonbetween scintigraphicparametersand
sialographic stages. P < 0.05 was considered statistically signifi
cant. Stepwise regression analysis was used to calculate an

TABLEI
Definitionsof FunctionalParametersin SalivaryGland

Scintigraphy
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ParameterGlandGroupPHealthy
volunteer
(n = 66)SjOgren's

syndrome
(n =50)URParotid

Submandibular4.7
Â±2.2

2.7 Â±1.12.7
Â±1.3

1.5 Â±0.5<0.0001<0.0001Tm@
(mm)Parotid

Submandibular38.4
Â±5.6

29.6 Â±11.235.6
Â±6.2

21.7 Â±13.0<0.05<0.001Tmjn

(mm)Parotid
Submandibular3.8

Â±1.5
3.9 Â±1.84.7

Â±2.2
4.8 Â±2.4<0.01<0.05MA

(%)Parotid
Submandibular80.0

Â±12.9
57.4 Â±18.166.3

Â±14.9
26.5 Â±24.2<0.0001<0.0001MS

(%)Parotid
Submandibular74.5

Â±13.5
74.7 Â±17.953.2

Â±21.1
66.0 Â±25.9<0.0001<0.05Data

aremean Â±1 SD.

Sialographicstage01234Parameter

Gland(n 66)(n = 18)(n = 22)(n = 8)(n =2)PUR

Par4.7 Â±2.23.2 Â±1.12.6 Â±1.22.3 Â±1.61.4 Â±0.1<0.0001Sub2.7
Â±1.11.6 Â±0.51.6 Â±0.51.2 Â±0.11.1 Â±0.1<0.0001Tmra

(mm) Par38.4 Â±5.638.0 Â±4.334.9 Â±7.031 .5 Â±6.437.7 Â±2.4<0.001Sub29.6
Â±11.226.4 Â±12.420.6 Â±13.818.0 Â±9.47.0 Â±2.2<0.001Tmin

(mm) Par3.8 Â±1.54.1 Â±2.24.5 Â±2.26.0 Â±1.67.5 Â±1.7<0.01Sub3.9
Â±1.84.3 Â±2.24.6 Â±2.35.5 Â±2.98.1 Â±2.0<0.05MA

(%) Par80.0 Â±12.971.4 Â±13.564.3 Â±14.260.6 Â±19.064.7 Â±14.4<0.0001Sub57.4
Â±18.128.2 Â±24.427.6 Â±26.825.9 Â±18.55.1 Â±4.4<0.0001MS

(%) Par74.5 Â±13.563.9 Â±12.247.0 Â±21.849.5 Â±27.937.3 Â±21.1<0.0001Sub74.7
Â±17.969.0 Â±21.566.1 Â±28.164.8 Â±32.543.4 Â±1.9NSData

aremeanÂ±1SD.Par
= parotid; Sub = submandibular; NS = not significant.

TABLE2
Comparison of Scintigraphic Parameters in Healthy
Volunteers and Patients with Sjogren's Syndrome

submandibular glands significantly decreased in Sjognen's
syndrome compared with healthy volunteers (P < 0.0001
and P < 0.0001, respectively). The MS of the parotid and
submandibular glands also significantly decreased in SjO
gren's syndrome (P < 0.0001 and P < 0.05, respectively).

Additionally, there were no statistically significant sex
and age differences in the evaluation of salivary function
with scintigraphy.

Correlationof ScintigraphicParametersand
SialographicStages

The correlation of scintigraphic parameters and sialo
graphic stages is summarized in Table 3. The UR of the
parotid and submandibular glands significantly decreased
with the sialographic staging (P < 0.0001 and P < 0.0001,
respectively). The Tm@,,of the parotid and submandibular
glands decreased with the sialographic staging (P < 0.001
and P < 0.001, respectively). The Tminof the parotid and
submandibular glands increased significantly with the sialo
graphic staging (P < 0.01 and P < 0.05, respectively). The
MA of the parotid and submandibular glands significantly
decreased with the sialographic staging (P < 0.0001 and
P < 0.0001, respectively). The MS of the parotid gland
significantly decreased (P < 0.0001). The MS of the
submandibular gland also decreased, although this was not
statistically significant.

Regression analysis between scintigraphic parameters and
sialographic stages was performed. In the submandibular
gland, the decrease of the tracer accumulation highly
correlated with the sialographic staging (UR: r = â€”0.528,
P < 0.0001; MA: r = â€”0.554,P < 0.0001). In the parotid
gland, the decrease of the tracer secretion highly correlated
with the sialographic staging (MS: r = â€”0.570, P <
0.0001). Thus, decreased accumulation in the submandibu
lan gland and decreased secretion in the parotid gland were
highly sensitive indicators of salivary gland disease in
Sjogren's syndrome.

equation to correlate the sialographic stage with the scintigraphic
parameters.

RESULTS
Comparisonof ScintigraphicParametersIn Healthy
VolunteersandSjogren'sSyndrome

Comparison of scintigraphic parameters in healthy con
trols and Sjognen's syndrome is summarized in Table 2. The
UR of the parotid and submandibular glands significantly
decreased in Sjogren's syndrome as compared with healthy
volunteers (P < 0.0001 and P < 0.0001, respectively). The
Tm@ Of the parotid and submandibular glands decreased

significantly as compared with healthy volunteers (P < 0.05
and P < 0.001, respectively). The@ of the parotid and
submandibular glands increased significantly in Sjogren's
syndrome compared with healthy volunteers (P < 0.01 and
P < 0.05, respectively). The MA of the parotid and

TABLE3
Correlation of Scintigraphic Parameters and Sialographic Staging in Patients with SjOgren'sSyndrome
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By means of stepwise regression analysis, we calculated
an equation to correlate the sialographic stage with these
scintigraphic parameters in Sjogren's syndrome. This corre
lation (P < 0.0001) of the sialographic stage and scinti
graphic parameters was expressed using the following
equation: sialographic stage = 3.243 â€”0.337 X (subman
dibular UR) â€”0.026 X (parotid MS). The power of the
equation (i.e., the r@value of the model) was 0.528.

PatientPresentations
Patient 1. A 31-y-old woman reported a slightly dry

mouth for 2 mo. Salivary gland scintigraphy showed good
accumulation and a good response to stimulation in both
parotid and submandibular glands (Fig. 2). The functional
parameters were as follows: parotid UR = 15, submandibu
lan UR = 7.3; parotid T@ = 39.3, submandibular T@ =
39.8;parotid@ = 1.8,submandibular@ = 2.5;parotid
MA = 79.7, submandibular MA = 78.8; parotid MS = 63.3,
submandibular MS = 78.8. Contrast sialography showed a
finding of stage 0, and the patient was not diagnosed with
SjOgren's syndrome.

Patient 2. A 56-y-old woman had reported a dry mouth
and dry eyes for 4 mo. On salivary gland scintigrams, the
submandibular glands showed almost no accumulation of
tracer and the parotid glands showed moderately decreased
accumulation (Fig. 3). The functional parameters were as
follows: parotid UR = 3.3, submandibular UR = 1.8;
parotid Tm@ 41.3, submandibular@ = 9.1; parotid
Tmin 9.1, submandibular@ = 4.5; parotid MA = 56.2,
submandibular MA = 4.1; parotid MS = 21.1, submandibu
lar MS = 42.9. Contrast sialography showed a finding of
stage 2, and the patient was diagnosed as having Sjognen's
syndrome.

Patient 3. A 54-y-old woman had been suffering from dry
mouth and dry eyes for 4 y. On salivary gland scintigrams,
the parotid and submandibular glands showed almost no
accumulation of tracer (Fig. 4). The functional parameters
were as follows: parotid UR = 1.3, submandibular UR =
1.1; parotid Tmu 39.4, submandibular@ = 8.5; parotid

@ = 6.4, submandibular T,,,@,= 9.5; parotid MA = 74.9,
submandibular MA = 2.0; parotid MS 22.4, submandibu
lan MS = 42.0. Contrast sialography showed a finding of
stage 4, and the patient was diagnosed as having Sjogren's
syndrome.

DISCUSSION

Sjogren's syndrome is an autoimmune disease systemati
cally affecting exocrine glands and other organs (1,2), and
salivary glands are most frequently involved. Xerostomia is
the most common symptom, but subjective complaints of
xerostomic patients do not necessarily reflect salivary gland
disease. Thus, for evaluation of Sjogren's syndrome, a more
objective and reliable method is needed. Contrast sialogra
phy has been used as the gold standard in the diagnosis of
Sjogren's syndrome (6). However, this is an invasive method
in which an experienced clinician is required to cannulate
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FIGURE2. Imagesof 31-y-oldwoman(patient1) without
Sjogren'ssyndrome(sialographicstage0). (A)Scintigramsshow
good accumulation and good response for stimulation In both
parotid and submandibular glands. (B) Contrast sialogram in
lateral view shows no contrast material collection (i.e., no
evidenceof SjOgren'ssyndrome).

the ducts; this is followed by a retrograde injection of a
contrast material. The potential complications include fail
ure of the cannulation procedure, duct trauma, painful
overfilling of the gland, infection, and contrast material
reactions (3â€”5).

Recently, salivary gland scintigraphy with @Tc-sodium
pertechnetate has been used in the noninvasive evaluation of
salivary gland function in Sjogren's syndrome (6â€”15).
However, there is still controversy about the optimal method
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FIGURE3. Imagesof 56-y-oldwoman(patient2) withSjO
gren's syndrome (sialographic stage 2). (A) Scmntigramsshow
almost no accumulationof tracer in submandibularglands and
moderatelydecreasedaccumulationin parotid glands. (B) Con
trast sialogramin lateralview showscontrastmaterialcollections
of 1â€”2mm in diameter (stage 2).

for assessment of Sjogren's syndrome (6â€”15).Furthermore,
no report has dealt with the relationships between quantita
tive scintigraphic parameters and contrast sialographic find
ings.

In this study, we calculated UR, Tma@,@ MA, and MS
as quantitative parameters of salivary gland function (16).
UR and MA are parameters for the quantity of accumulation,
MS for the quantity of secretion, Tm@,,for velocity of
accumulation and spontaneous secretion, and Tminfor veloc
ity of secretion after stimulation. Our results indicate that
the UR and MA of the submandibular gland and the MS
of the parotid gland are highly correlated with the sialo

FIGURE4. Imagesof 54-y-oldwoman(patient3) withSjO
gren's syndrome (sialographicstage 4). (A) Scmntigramsshow
almostnoaccumulationoftracer in bothparotidandsubmandibu
lar glands.(B) Contrastsialogramin frontalview showscomplete
destructionofglandparenchyma(stage4).
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graphic staging. Therefore, the data indicate that decreased
accumulation in the submandibular gland and decreased
secretion in the parotid gland are highly sensitive indicators
of salivary gland disease in Sjogren's syndrome. In our
previous report, which compared scintigraphic parameters
and histopathologic grades, we showed that decreased
secretion velocity in the parotid gland and decreased accumu
lation in the submandibular gland were sensitive indicators
of Sjogren's syndrome (16). Thus, both articles report that
the accumulation parameters in the submandibular gland
and secretion parameters in the parotid gland are sensitive
parameters of SjÃ¶gren's syndrome.

It is not clear why the accumulation parameters in the
submandibular gland are more affected than secretion param
eters or why the secretion parameters in the parotid gland are
more affected than accumulation parameters. In this regard,
differences in parenchymal volumes, spontaneous secretion,
and compositions of serous and mucous glands may provide
a partial explanation for these functional changes (16).
However, further study is needed to clarify the different
functional changes between the parotid and submandibular
glands in Sjogren's syndrome. In previous reports with
qualitative and simpler quantitative analyses, Sugihara et al.
(11) and HAkansson et al. (13) showed that the function of
the submandibular gland was more affected than that of the
parotid gland.

Several reports have described the relationship between
salivary scintigraphic and sialographic findings in Sjogren's
syndrome (6, 7,15), but none of these has dealt with quantita
tive scintigraphic parameters. Some reports have described
qualitative scintigraphic findings that correlate with sialo
graphic findings (6,15). However, Schall et al. (7) report that
there is no correlation between these findings. Although
recent reports have described the parameters of accumula
tion and secretion as valuable for diagnosing Sjogren's
syndrome (8,10,13,14), controversy remains as to which
parameter is better for assessing salivary gland disease. Our
results indicate that decreased accumulation in the subman
dibular gland and decreased secretion in the parotid gland
are highly sensitive indicators of salivary gland disease in
SjÃ¶gren'ssyndrome.

By means of a stepwise regression analysis, we have
devised an equation to correlate the sialographic stage with
the 2 scintigraphic parameters, UR of the submandibular
gland and MS of the parotid gland. Thus, the sialographic
stage of patients with Sjagren's syndrome was statistically

significantly correlated with these scintigraphic parameters.
We believe that salivary gland scintigraphy is a most useful
method to nomnvasively evaluate salivary gland disease in
patients with Sjogren's syndrome.

In comparison with contrast sialography, salivary gland
scintigraphy is an easy and noninvasive method for evalua
tion of patients with SjOgren's syndrome. Using quantitative
analysis,theaccumulationin thesubmandibularglandand
secretion in the parotid gland were highly sensitive param
eters for evaluation of salivary gland disease in SjOgren's
syndrome. The sialographic stage was correlated with these
scintigraphic parameters.

REFERENCES
1. Bunim JJ. Clinical. pathologic. and serologic studies in SjOgren's syndrome. Ann

IntenMevL1964;61:509â€”530.
2. Bloch KJ, Buchanan WW, WohI Mi, Bunim JJ. SjOgren's syndrome: a clinical,

pathological, and serological study of sixty-two cases. Medicine. l965;44:187â€”
231.

3. Smith NJD. The salivary glands. In: Whitehouse GH, Worthington BS, ads.
Techniquesin Diagnostic Radiology. Oxford, UK: Blackwell Scientific; 1983:
3â€”10.

4. Cockrell Di, Rout P. Adverse reaction following sialography. Dentomaxillofac
RadioL 1993;22:41â€”42.

5. Ohbayashi N, Yamada I, Yoshino N. Sasaki T. SjOgren syndrome: comparison of
assessments with MR sialography and conventional siaglography. Radiology.
1998;209:683â€”688.

6. Vitali C, MoutsopoulosHM, BombardieriS. The EuropeanCommunityStudy
Group on diagnostic criteria for Sjdgren's syndrome: sensitivity and specificity of
tests for ocular and oral involvement in SjOgren's syndrome. Ann Rheum Dis.
1994:53:637â€”647.

7. Schall GL, Anderson LG, Wolf RO, et al. Xerostomia in SjÃ¶gren'ssyndrome:
evaluationbysequentialsalivaryscintigraphy.JAMA.197l;216:2109â€”2116.

8. HÃ¤uslerRI. N'Guyen VT. Richard 3, Montandon PB. Differential diagnosis of
xerostomiabyquantitativesalivaryglandscintigraphy.AnnOtolRhino!Laryngol.
1977;86:333â€”341.

9. DanielsTE, PowellMR.SylvesterRA, TalalN. An evaluationof salivary
scintigraphy in SjOgren's syndrome. Arthritis Rheum. 1979:22:809â€”814.

10. ArragolP, RainJD, Brocheriou C. RocherF. Scintigraphy ofthe salivary glands in
Sjfigren's syndrome. J Clin Pathol. 1987:40:1463â€”1467.

11. Sugihara 1, Yoshimura Y. Scintigraphic evaluation of the salivary glands in
patients with SjOgren's syndrome. IntJ OralMaxillofac Surg. l988;l7:7lâ€”75.

12. Kosuda S. Suzuki K, Kawakami R, et al. Reassessment of usefulness of salivary
scintigraphy in diagnosis of SjOgren's syndrome. Kaku Igaku. 1993;30:161â€”170.

13. HÃ¡kanssonU, Jacobsson L, Lilja B, Manthorpe R. Henriksson V. Salivary gland
scintigraphy in subjects with and without symptoms of mouth and/or eyes, and in
patients with primary Sjfigren's syndrome. ScandfRheumatol. 1994;23:326â€”333.

14. Bohuslavizki KH, Brenner W, Wolf H, Ctal. Value of quantitative salivary gland
scintigraphy in the early stage of SjÃ¶gren's syndrome. Nucl Med Comnsun.
1995;16:917â€”922.

15. Saito 1, Fukuda H, Horikawa M, Ohmori K, Shindoh M, Amemiya A. Salivary
gland scintigraphy with @â€˜Tc-penechnetatein SjOgren's syndrome: relationship
toclinicopathologicfeaturesof salivaryandlacrimalglands.I OralPat/ia!Med.
l997;26:46â€”50.

16. Umehara I, Yamada 1, Murata Y, Takahashi Y, Okada N, Shibuya H. Quantitative
evaluation of salivary gland scintigraphy in Sjdgren's syndrome. J Nucl Med.
l999;40:64â€”69.

17. Rubin P. Holt JF. Secretory sialography in diseases of the major salivary glands.
AiR. l957;77:575â€”598.

18. Gonzalez L, Mackenzie AH, Tarar RA. Parotid sialography in SjOgren's syn
drome.Radiology.1970:97:91â€”93.

19. Som PM, Shugar JMA, Train iS, Biller HF. Manifestations of parotid enlarge
ment:radiographic,pathologic,andclinicalcorrelations.I. The autoimmune
pseudosialectasias. Radiology. 1981;141:415â€”419.

262 THEJOURNALOFNUCLEARMEDICItst@â€¢Vol. 41 â€¢No. 2 â€¢February 2000

CONCLUSION




