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Diagnostic Role of Parotid Computed Tomography
for Identifying Sjogren’s Syndrome
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Mie Jin Lim’, Jeong-Seok Choi', Young-Mo Kim', and Ji Won Kim'
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Incheon, Korea

Background and Objectives Sjogren’s syndrome (SS) is an autoimmune inflammatory dis-
order of exocrine glands characterized by dry mouth and eye. Recently, ultrasonography has
become a valuable tool for the assessment of salivary gland involvement in SS although studies
on the usefulness of salivary gland CT is rare. In this regard, we evaluated the diagnostic accu-

racy of parotid gland CT for SS.

Subjects and Method A total of 91 patients with sicca symptoms took a parotid CT, a serolo-
gy test, an ophthalmologic examination and a minor salivary gland biopsy. At the end, as a stan-
dard, we diagnosed the primary SS according to the new 2016 American College of Rheumatol-
ogy/European League Against Rheumatism classification criteria. The diagnostic value of
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parotid CT was compared by the McNemar test.

Results Of the total of 91 patients with parotid CT, 37 (40.7%) patients met the SS classifica-
tion criteria. On the parotid CT, heterogeneity of the parotid gland has the sensitivity of 74.1%,
specificity of 70.3%, and accuracy of 71.4%. The abnormal fat tissue deposition showed the sen-
sitivity of 74.1%, specificity of 81.3%, and accuracy of 79.1%. Diffuse calcification was seen in
1/91 SS patients (sensitivity 3.7%, specificity 100%, accuracy 71.4%).

Conclusion Parotid CT is helpful for the diagnosis of SS. The presence of heterogeneity and fat
tissue deposition are highly sensitive for the accuracy of SS. Diffuse calcification in bilateral pa-
rotid glands is highly specific for SS.

Korean J Otorhinolaryngol-Head Neck Surg 2020;63(8):369-74

Key Words Computed tomography, X-ray - Diagnosis - Sjogren’s syndrome - Parotid gland.

opel ¥AF, WEY 59 A 9 A, A &2 A
ZXHextra—glandular manifestations)
2T S50 Ao 2= 20024 1]

o,

ftlo

Ao 7)7|= et
-3 15 (American-European Consensus Group,
AECQ)oA H3tet &8l S5 ER7]e0] 7 Hi4]
O 2 ARG, o719l AT} A =, A
/3 e 2] HARS] et 4, §F-SSA/Ro,
-SSB/La52] qHo] ZFHEL? o] 2012 u]= Fule]

Copyright © 2020 Korean Society of Otorhinolaryngology-Head and Neck Surgery 369


https://orcid.org/0000-0003-1587-9671
http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2019.00367&domain=pdf&date_stamp=2020-08-25

Korean J Otorhinolaryngol-Head Neck Surg I 2020;63(8):369-74

2~8F3](American College of Rheumatology, ACR)|A A=
o BHEsxS H]—Ié}d_‘:ﬁ«ﬂ of7jell okt M A Z=(ocular
staining score)2t WA 2 (lymphocytic sialadenitis)
o] Zgtxlo] & t A¢H<l 7|EL F3sict” 2016E
ACR/European League Against Rheumatism(EULAR)OJ|A]
gt £ 72 *e]xﬂ 01”01]/\1 ZA-go] golotes HA Al

=2 —‘rl-Hﬂtﬂr,}‘”

40l
i [
X B} A IZ0 e ol ggior, 2

=
o

2 A= 20129 19~20189 1297HA] serbaoly vt
SO = Sl 1410 19t 2AtE &Rl S5to] o
= 24 5 e ol R (Rl MRl |olu A =
A T, FulE9d, A4 ”‘* gt = A ES Al
Yk =S O & SIStk Tl WA RAS B
= Aol QA AN 82 E AmE W Ho] 9= e}
£ iAo, dulES fare 5= Qs FA (A,
Aok FERA|, FEUA|, B AEIA|, JHA F)
£ 583 SAEE ol AlQlElgiet o SERtol A A
Algt 213} S ol HEE FF kel olshd Akt
©3E, A HAL ket HAF Le]ar Akl 3
A 22 HAVE AlFeelt 2 dAts 9B 7SS AESH
FEA A= =gl o, Qlstietwy Y Institutional
Review BoardINHUH 2019-03-020-002)2] &%= 431

NI P = ] L

A
UUE, e 8 S Tashe g SRS
FA5HA AAHE-Ro/SSA62), 3+-1a/SSB(589), Fule]A
IRH65%8), FHIA|(T6E)], A AAHG2E), HIA= Bfel<:
= AAFE27), AErHA 22 HAHAIE)E Algstelt). A
S Edj& 20164 W3 ACR/EULAR 713l 5%
2.2 71%"(Supplementary Table 1 in the online-only Data
Supplement)o]] we} 44 oldQ1 49- AT ST TFS

370

A otRal, A7l FatebA] o e
(non-Sjogren’s sicca syndrome)w-S. 2 2513
*1 % Wi ZAHE-Ro/SSA, #-La/SSB, Eu}ai ol 8t

A3 oleh AisHES
ofshil AAIBHAS Y

Ho] Ago] Q= 1ol o

salgion], 1) ofshile] #A4

o] F, 2) FHLSE vgAF
2 2y 22 F2) 3) FHLAs A3lE AAFig. )9 3714
ARgrol thall Bkt A2 248 Windows & SPSS

=2 I3 (Version 22.0, SPSS Inc., Armonk, NY, USA)<

AHgSte] t AR 7o) Aly HA WS ARESR o, o]
SHA AARESE QY RIEet Solwe gk A4 7%
9] At 7842 McNemar test= H7}sFST

4 o

2 Aol ot 9189 t AL 5 "R 158 oAk
7680l o HFAH-S 5908+12.804% Lk & 919 9] o
32 % 201690 ACR/EULARS] £577]0] sfigsto] 71
Hl ST RE BREE A= 2790|AL Adr]e] F
BIA| G2 72 64O 2 AR SAFH(non-Sjogren’s sicca
syndrome) 22 FE3ItE & 52 vwdS uf, vxl=
Efol&n A= AR ZAo)A 026 mL/min, &£ 7138 =
S A 0.14 mL/mine &2 YERG O™ (p=0.026) AE}
N 2] HAMY focus score7}t 15 o1l HE7+4d A
(focal lymphocytic sialadenitis)2 ®2Q1 AR = A FA)
oA 69 5 198(16.7%), £ 17l T3+ T1FollA] 57 5 51
(100%) -2 YEFTHp=0.013). 352 AAMF &-Ro/
SSA HAFOIA AR SAEL 257%, &4 97 152
88.9%°14 FAdS K OoH(p<0.00D), F-La/SSA HAFOA
AZ FATEL 12.9%, 4208 S8 T5-2 51.9%001 4 FA
(p=0.002) 24, FAHFA HAollA Ax AT 14.3%,
& T8 ST 48.1%004 Fd(p=0.002), FHFEIAQIA}
HALA AR FAEL 15.4%, 2038 34 15
57790014 F(p=0.001) 2278 R3lrt ofshid HAtshch
HP9 2484 F LEolA olstde #AE R4S
uf ‘ﬂ]ﬂé"‘é% Hel sp7t AR Sl =
(29.7%), 237 FF TFols 208(741%) 22
©01(p<0.001), HIEF HHARA Ak 22] 22} 4
3 ﬂx}b Az 2AZ2A 127018.8%), 418 25
)(p<0 001, st Aslst AAHS B

o= glglem, 4T ¥ TG

(

—_
e}

M,
¥ ﬂrJIo E
M R L of o ofv rlo

o



Table1. Patients characteristics (n=91)

Role of Parotid CT on Sjogren’s Syndrome I Hong HS, et al.

Variable Non-Sjogren’s sicca syndrome (n=64) SS (n=27) p-value
Age (years) 60.17 (13.10) 56.62 (11.89) 0.215*
Sex, M:F 13(20.3):51(79.7) 2(7.4):25(92.6) 0.215t
Salivary flow (unstim SFR) 0.26 (0.23) 0.14 (0.06) 0.026*
CT finding
Heterogeneity of the parotid gland 19 (29.7) 20 (74.1) <0.001*
Abnormal fat tissue deposition 12 (18.8) 20 (74.1) <0.001t
Diffuse calcifications 0(0) 1(3.7) 0.297t
Histopathology (FLS and focus score of >1 foci/4 mm?) 1/6 (16.7) 5/5(100) 0.013t
(positive/total)
Anti-Ro/SSA (positive/total) 9/35(25.7) 24/27 (88.9) <0.001t
Anti-La/SSA (positive/total) 4/31(12.9) 14/27 (51.9) 0.002f
ANA (positive/total) 7/49 (14.3) 13/27 (48.1) 0.002f
RF (positive/total) 6/39 (15.4) 15/26 (57.7) 0.001t

Variables are presented as mean (standard deviation) or number (percentage). «Student t test, tchi- square test. SS: Sjdgren’s
syndrome, Unstim SFR: unstimulated salivary flow rate, FLS: focal lymphocytic sialadenitis, ANA: anti nuclear antibody, RF: rheu-

matic factor

Table 2. Diagnostic accuracy of parotid CT for Sjogren’s syndrome

Imaging TP FP FN TN  Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%)
Heterogeneity 20 19 7 45 74.1(53.7-88.9) 70.3(57.6-81.1) 71.4(61.0-80.4) 51.3(40.5-62.0) 86.5(76.9-92.5)
Fat tissue deposition 20 12 7 52 74.1(53.7-88.9) 81.3(69.5-89.9) 79.1(69.3-86.9) 62.5(48.9-74.4) 88.1(79.5-93.4)
Diffuse calcifications 1 64 26 0 3.7(0.1-19.0) 100 (94.4-100.0) 71.4(61.0-80.4) 100 71.1(69.6-72.6)

TP: frue positive, FP: false positive, FN: false negative, TN: frue negative, PPV: positive predictive value, NPV: negative predictive

value

A= 18(3.7%)(p=0.297)2. 2 Lepstth(Table 1).
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Fig. 1. Manifestations of parotid gland CT in Sjégren’s syndrome. Normal parotid gland on CT (A). Heterogeneous parotid gland (B, ar-
rowheads: ill-defined area with soft-tissue attenuation). Fat tissue deposition (C, arrows: the heterogeneous diffuse abnormal adipose
tissue accumulation on parotid gland). Diffuse calcification (D, circles: calcifications are observed as high attenuation on parotid gland).
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Fig. 2. Receiver operating characteristic curve for quantitative
measurements on parotid CT to differentiate Sjogren’s syndrome.
The areas under the curves, which indicate the diagnostic ability.
AUC: area under the curve.
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Supplementary Materials

The Data Supplement is available with this article at https:/doi.
org/10.3342/kjorl-hns.2019.00367.
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Supplementary Table 1. American College of Rheumatology/European League Against Rheumatism classification criteria for primary
SS: the classification of primary SS applies to any individual who meets the inclusion criteria,*does not have any of the conditions listed
as exclusion criteria,tand has a score of = 4 when the weights from the five criteria items below are summed

Imaging Score
Labial salivary gland with focal lymphocytic sialadenitis and focus score of >1 foci/4 mm? 3
Anti-SSA/Ro-positive 3

Ocular staining score >5 (or van Bijsterveld score >4) in af least one eyes! 1
Schimer’s test<5 mm/5 min in at least one eyes 1
Unstimulated whole saliva flow rate <0.1 mL/minst 1

xThese inclusion criteria are applicable to any patient with at least one symptom of ocular or oral dryness, defined as a positive
response to at least one of the following questions: (1) Have you had daily, persistent, troublesome dry eyes for more than 3
months? (2) Do you have a recurrent sensation of sand or gravel in the eyes? (3) Do you use tear substitutes more than three
times a day? (4) Have you had a daily feeling of dry mouth for more than 3 months? (5) Do you frequently drink liquids to aid in
swallowing dry food? or in whom there is suspicion of SS from the European League Against Rheumatism SS Disease Activity Index
questionnaire (at least one domain with a positive item). tExclusion criteria include prior diagnosis of any of the following condi-
fions, which would exclude diagnosis of SS and participation in SS studies or therapeutic tfrials because of overlapping clinical
features or interference with criteria tests: (1) history of head and neck radiation treatment, (2) active hepatitis C infection (with
confirmation by polymerase chain reaction), (3) acquired immunodeficiency disease, (4) sarcoidosis, (5) amyloidosis, (6) graft-
versus-host disease, and (7) IgG4-related disease. The histopathologic examination should be performed by a pathologist with
expertise in the diagnosis of focal lymphocytic sialadenitis and focus score count, using the protocol described by Daniels, et al.”
SPatients who are normally taking anticholinergic drugs should be evaluated for objective signs of salivary hypofunction and ocu-
lar dryness after a sufficient interval without these medications in order for these components to be a valid measure of oral and
ocular dryness. 'Ocular staining score described by Whitcher, et al.?; Van Bijsterveld score described by Van Bijsterveld.? 1Unstim-
ulated whole saliva flow rate measurement described by Navazesh and Kumar.”SS: Sjdgren’s syndrome
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