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Comparison of salivary gland MRI and
ultrasonography findings among patients with
Sjögren’s syndrome over a wide age range
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Shimpei Morimoto5, Atsushi Kawakami4 and Misa Sumi 1

Abstract

Objectives. This retrospective study compared MRI and US findings among patients with SS over a wide age

range.

Methods. Ninety patients with SS aged 8–84 years who had undergone both MRI and US examinations were

divided into four groups according to age, as follows: <18 years (juvenile SS, JSS), 9 patients; 18–39 years, 12

patients; 40–69 years, 53 patients; >69 years, 16 patients. Imaging findings of parotid glands (PGs) and subman-

dibular glands (SMGs) were compared among the four groups. Furthermore, the relationships within and between

imaging findings and various clinical findings were examined.

Results. On MRI, patients with JSS commonly exhibited multiple high-intensity spots in the PGs on MR

sialography and fat-suppressed T2-weighted imaging. With increasing SS group age, the frequencies and numbers

of the high-intensity spots were lower. Fat areas on MRI and hyperechoic bands on US were rarely observed in

the PGs and SMGs of patients with JSS, whereas they were more common in patients with adult SS. In addition,

the presence of hyperechoic bands on US, the presence of fat areas on MRI, and decreased salivary flow were

associated with one another.

Conclusion. Salivary gland imaging findings in patients with JSS were characterized by punctate sialectasis,

whereas those findings in patients with adult SS were characterized by fatty degeneration. Distinct findings

in patients with JSS and adult SS are likely to reflect differences in glandular lesion stage. MRI and US are pre-

sumably useful for evaluation of glandular lesion severity during follow-up.
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Introduction

SS is a systemic autoimmune disease characterized by

the infiltration of inflammatory cells into exocrine glands

(e.g. lacrimal and salivary glands). This leads to gradual

destruction of exocrine gland tissue, thereby causing

xerostomia and keratoconjunctivitis sicca. SS is most

common in women and is classified as primary or sec-

ondary, depending on its occurrence with other auto-

immune diseases (e.g. RA, SLE, or scleroderma). Primary

SS reportedly has two age peaks: after menarche (20–

40 years of age) and after menopause (50–60 years of
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. Salivary gland imaging findings in patients with JSS were characterized by punctate sialectasis.

. Salivary gland imaging findings in patients with adult SS were characterized by fatty degeneration.

. These distinct findings are likely to reflect differences in glandular lesion severity.
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age) [1]. Because the pathology of SS involves chronic

progression, a confirmed diagnosis of SS often requires

several years of assessments. Younger age has been

reported as a risk factor for delayed SS diagnosis [2]; ac-

cordingly, some patients with early adult SS may experi-

ence disease onset in childhood.

Thus far, the clinical findings and characteristics of

patients aged <18 years [i.e. patients with juvenile SS

(JSS)] have not been thoroughly elucidated. Because

most patients exhibit secondary JSS, primary JSS is par-

ticularly rare and may be underdiagnosed [3–5].

Recurrent parotitis is regarded as a common early symp-

tom of primary JSS [3–8]; xerostomia is observed less

often in JSS than in adult SS [3, 4, 9, 10]. In an inter-

national cohort study of 300 patients with JSS, Basiaga

et al. [5] reported that the majority of patients with JSS

did not meet the 2016 ACR/EULAR classification criteria.

Because there are differences in characteristics between

JSS and adult SS, there is a need to establish JSS-

specific criteria or SS classification criteria that consider

differences in age, thus facilitating early diagnosis.

Labial gland biopsy is a heavily weighted item in the

ACR/EULAR classification criteria; it is also included in

the 2002 American–European Consensus Group classifi-

cation (AECG) criteria and the 2012 ACR classification

criteria. However, labial gland biopsy is difficult to per-

form in all patients with suspected SS because of its

invasiveness. Furthermore, the results of labial gland bi-

opsy in children often do not meet the criteria for posi-

tive diagnosis in adults [5, 6]; therefore, non-invasive

and highly sensitive items (applicable over a wide age

range) are desired for inclusion in the diagnostic criteria.

MRI and US are non-invasive imaging methods that

have been used for evaluation of salivary glands in

patients with SS since the 1990s [11–14]. US is the pri-

mary imaging modality for the assessment of SS in sal-

ivary glands because it is simple, inexpensive and

versatile. On US, characteristic findings of SS include

hypoechoic areas and hyperechoic bands in PGs and

submandibular glands (SMGs), as well as an irregular

SMG margin [13, 15–20]; various scoring systems have

been proposed for the diagnosis of SS and assessment

of disease stage [11, 13, 16, 21–24]. Recently, salivary

gland US as a possible outcome measurement instru-

ment have been validated [25–27], and the OMERACT

US scoring system has been reported to exhibit excel-

lent specificity for diagnosis of SS [27]. However, US is

examiner-dependent and the findings can be subjective

[28]. Although MRI is an expensive imaging modality, its

findings are more objective than the findings of US. On

salivary gland MRI, characteristic findings of SS include

fatty degeneration and punctate sialectasis on MR sia-

lography [14, 29–33].

To our knowledge, most studies thus far have focused

on adult SS; it is unclear whether the imaging findings of

salivary glands in JSS are similar to the findings in adult

SS. Therefore, the present study compared the MRI and

US findings of PGs and SMGs among patients with SS

over a wide age range. Additionally, because the

relationships between various MRI and US findings have

rarely been examined in detail, this study assessed the

relationships within and between various MRI findings,

US findings, and several clinical findings.

Methods

Study population

This retrospective study included nine patients with JSS

[eight girls and one boy; mean age, 13 years (range, 8–

17 years)] and 81 patients with adult SS [79 women and

2 men; mean age, 58 years (range, 28–84 years)]. Of the

nine patients with JSS, five had primary SS and four

had secondary SS; of the 81 patients with adult SS, 58

had primary SS and 23 had secondary SS. The inclusion

criteria were (i) completion of both MRI and US exami-

nations of PGs and SMGs at our hospital between June

2008 and December 2020; (ii) diagnosis with SS by spe-

cialist rheumatologists or paediatric rheumatologists,

based on the ACR/EULAR classification criteria (n¼67).

Patients who lacked items applicable to ACR/EULAR

criteria were diagnosed based on the AECG criteria

(n¼55), the ACR criteria (n¼ 24) or the 1999 revised

Japanese Ministry of Health criteria for diagnosis of SS

(n¼23). The Saxon test (�2.0 g/2 min) was used for sal-

ivary flow evaluation [20] because the unstimulated

whole saliva test was not performed on all included

patients. Demographic, clinical and laboratory character-

istics of all patients are shown in Supplementary Table

S1, available at Rheumatology online. All patients with

SS were classified into four groups according to age:

JSS (<18 years), adult SS-1 (18–39 years), adult SS-2

(40–69 years) and adult SS-3 (>69 years).

This study was conducted in accordance with the

Declaration of Helsinki. Ethical approval of the study

was obtained from the Institutional Review Board of

Nagasaki University Hospital (#0948–5). The requirement

for informed consent was waived because of the retro-

spective nature of the study.

MRI and US examinations

MRI examination

MRI was performed using a 1.5-T magnetic resonance

unit (Gyroscan Intera 1.5 T Master; Philips Healthcare,

Best, the Netherlands) or a 3.0-T magnetic resonance

unit (Skyra 3.0 T; Siemens Healthineers, Erlangen,

Germany). All 90 patients underwent transverse T1-

weighted turbo spin-echo imaging (T1WI) and fat-

suppressed T2-weighted turbo spin-echo imaging

(fsT2WI) of PGs and SMGs; 81 patients also underwent

MR sialography through single-section single-shot turbo

spin-echo imaging of the bilateral PGs and SMGs

(details in Supplementary Table S2, available at

Rheumatology online).

US examination

Grayscale US was performed at 14 MHz by four radiol-

ogists with >22 years of experience in scanning salivary
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glands using a LOGIQ 9 unit (GE Healthcare, Milwaukee,

WI, USA) equipped with a wide bandwidth (range,

9–14 MHz) transducer. Stored static images were used

for analysis.

MRI and US qualitative assessment

Three radiologists (T.Y., S.M. and E.S.; 24, 24 and

22 years of experience in head and neck radiology, re-

spectively) who were blinded to patient data evaluated

the presence or absence of the following published

characteristic findings of SS [13–20, 29–33].

. MRI: multiple high-intensity spots on fsT2WI and MR
sialography in bilateral PGs and SMGs, as well as fat
areas on T1WI that exhibited reduced high signal inten-
sities on fsT2WI in bilateral PGs and SMGs (Fig. 1).

. US: hypoechoic areas and hyperechoic bands in bilat-
eral PGs and SMGs, as well as irregular margins of bi-
lateral SMGs (Fig. 2).

Interobserver agreement concerning the presence or

absence of each finding was evaluated for each gland.

If a specific finding was clearly observed in either of

the bilateral glands by a consensus among the three

radiologists, that finding was considered present in the

affected patient.

MRI quantitative assessment

Quantitative measurement of high-intensity spots in

PGs

Because multiple high-intensity spots in PGs on fsT2WI

and MR sialography were characteristic findings in

patients with JSS, the numbers of high-intensity spots in

PGs in all patients with SS were quantitively measured

using the particle analysis function of ImageJ software,

version 2.1.0/1.53c, as previously reported [31]. These

measurements were performed by two radiologists (T.Y.

and S.M.; 24 years of experience in head and neck radi-

ology). Interobserver agreements were determined by

calculating the mean measurement performed by the

two radiologists for each PG.

Grading of high-intensity spots inPGs

In each patient, the high-intensity spots on fsT2WI were

graded as follows, based on mean number of high-

intensity spots in the bilateral PGs (i.e. mean number of

spots in both glands for each patient, as described in

Supplementary Data S1, available at Rheumatology on-

line): grade I (0–9 high-intensity spots), grade II (10–19

high-intensity spots), grade III (20–29 high-intensity

spots) and grade IV (>29 high-intensity spots) (Fig. 3A).

Similarly, the high-intensity spots on MR sialography

were graded as follows, based on the mean number of

high-intensity spots in the bilateral PGs using the

method described in Supplementary Data S1: grade I

(0–19 high-intensity spots), grade II (20–39 high-intensity

spots), grade III (40–59 high-intensity spots) and grade

IV (>59 high-intensity spots) (Fig. 3B).

Relationships of specific findings

The data for all patients with SS were used for statistical

analysis of the relationships between MRI, US, and clin-

ical and laboratory findings.

FIG. 1 MRI findings of (A) parotid (arrowheads) and (B) submandibular (arrows) glands

(þ), presence of the finding; (�), absence of the finding.
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Statistical analysis

Statistical analyses were performed with JMP Pro,

version 15.0 (SAS Institute) and IBM SPSS Statistics,

version 27.0.1 (IBM Corp.). Cochran–Armitage test sta-

tistics were used to evaluate the associations between

age group and the frequency of each finding.

Jonckheere–Terpstra trend test statistics were used to

evaluate monotone trends between age groups and

high-intensity spot grades on fsT2WI and MR sialogra-

phy. The correlation between fsT2WI high-intensity spot

grade and MR sialography high-intensity spot grade was

evaluated using Spearman’s rank correlation coefficient.

Associations between dichotomized findings

were assessed with Fisher’s exact test. Interobserver

agreement concerning the presence or absence of each

US and MRI finding was assessed by using Cohen’s

kappa coefficient. Spearman’s rank correlation coeffi-

cients and intraclass correlation coefficients (ICCs) were

used to assess interobserver agreement concerning the

measurements of multiple high-intensity spot numbers

on fsT2WI and MR sialography.

All reported P-values were descriptive [34]. Correlation/

agreement values (for Spearman’s rank correlation coeffi-

cient, ICC, and kappa coefficient assessments) were

FIG. 2 US findings of (A) parotid and (B) submandibular glands

(þ), presence of the finding; (�), absence of the finding.

FIG. 3 High-intensity spot grades in parotid glands on (A) fat-suppressed T2-weighted imaging and (B) MR sialography
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interpreted as follows: 0–0.2, poor correlation/agreement;

>0.2 and �0.4, fair correlation/agreement; >0.4 and

�0.6, moderate correlation/agreement; >0.6 and �0.8,

substantial correlation/agreement; and >0.8 and �1.0, al-

most perfect correlation/agreement.

Results

Patient characteristics

Detailed clinical and laboratory data were available for

all 90 patients regarding (i) anti-Ro/SSA and/or anti-La/

SSB antibodies, (ii) decreased salivary flow and (iii) xero-

stomia; these findings are shown in Table 1. The remain-

ing clinical and laboratory data (results not available for

all 90 patients) are shown in Supplementary Table S1,

available at Rheumatology online.

Evaluation of trends between age groups and clinical/

laboratory findings revealed that, as the SS group age

increased, xerostomia and decreased salivary flow were

observed with increasing frequency (P¼ 0.0001 and

P<0.0001, respectively). Anti-Ro/SSA and/or anti-La/

SSB antibodies were present in all nine patients with

JSS; patients in the older group had a lower frequency

of Anti-Ro/SSA and/or anti-La/SSB antibody positivity

(P¼0.0127).

Interobserver agreements

Kappa coefficients of interobserver agreements con-

cerning the presence/absence of each MRI and US find-

ing indicated moderate to almost perfect agreement

(Supplementary Table S3, available at Rheumatology on-

line.). Interobserver agreements concerning the numbers

of high-intensity spots in PGs on fsT2WI and MR sialog-

raphy were almost perfect, according to Spearman’s

rank correlation coefficient, as follows: r¼ 0.9889 (al-

most perfect), P<0.0001 on fsT2WI; r¼ 0.9696 (almost

perfect), P<0.0001 on MR sialography. The results of

ICC assessment between the two observers regarding

the numbers of high-intensity spots on fsT2WI and MR

sialography were also almost perfect, as follows: ICC

(2.1)¼ 0.978 (almost perfect), 95% CI: 0.966, 0.985 on

fsT2WI; ICC (2.1)¼0.968 (almost perfect), 95%

CI: 0.951, 0.979 on MR sialography.

MRI and US qualitative evaluation

MRI

The frequencies of MRI findings are described in

Table 1. The most frequent MRI findings in patients with

JSS were multiple high-intensity spots in PGs on MR

sialography and fsT2WI (100% and 89% of patients with

JSS, respectively). Evaluation of trends between age

groups and MRI findings revealed that, as the SS group

age increased, the findings on MR sialography and

fsT2WI were observed with decreasing frequency

(P¼0.0011 and P< 0.0463, respectively); the frequen-

cies of the findings were 57% and 19% in patients with

adult SS who were >69 years of age.

Fat areas within PGs and SMGs were rarely observed

in patients with JSS (one and none of the patients with

JSS, respectively). As the SS group age increased, fat

areas in PGs and SMGs were observed with increasing

frequency (P¼ 0.0007 and P<0.0001, respectively).

US

The frequencies of US findings are described in Table 1.

The most frequent US findings in patients with JSS were

hypoechoic areas within PGs and SMGs (100% and

67% of patients with JSS, respectively). Conversely,

hyperechoic bands in PGs and SMGs and an irregular

SMG margin were rarely observed in patients with JSS

(two, two and one of the patients with JSS, respective-

ly). Evaluation of trends between age groups and US

findings revealed that, as the SS group age increased,

hypoechoic areas within PGs were observed with

decreasing frequency (P¼0.0011); in contrast, hypere-

choic bands within PGs and SMGs and irregular SMG

margins were observed with increasing frequency

(P¼0.0005, P¼ 0.0009 and P¼ 0.0363, respectively).

MRI quantitative evaluation

Evaluation of trends between age groups and high-

intensity spot grades revealed that, with increasing SS

group age, lower high-intensity spot grades in PGs were

observed on both fsT2WI and MR sialography (P¼ 0.002

and P< 0.001, respectively) (Fig. 4). A substantial correl-

ation was observed between fsT2WI high-intensity spot

grade and MR sialography high-intensity spot grade

(r¼ 0.603, P<0.0001).

Relationships of specific findings

The pairwise correlations of specific findings were eval-

uated by odds ratios (ORs) and P-values (Fig. 5) [35]. A

correlation between the presence of multiple high-intensity

spots in PGs on fsT2WI and the presence of multiple

high-intensity spots in PGs on MR sialography was

observed (OR¼15.71, P< 0.0001); each of these findings

was correlated with the presence of hypoechoic areas in

PGs on US (OR¼8.89 and OR¼ 7.74, P¼0.0002 and

P< 0.0001, respectively). In both PGs and SMGs, correla-

tions were observed between the presence of fat areas

on MRI and the presence of hyperechoic bands on US

(OR¼ 13.82 and OR¼ 5.23, P< 0.0001 and P¼0.0004,

respectively); notably, these correlations were observed

within and between PGs and SMGs (OR¼ 7.47 and

OR¼5.51, P<0.0001 and P¼0.0004, respectively). In

addition, a correlation was observed between the pres-

ence of irregular SMG margins and the presence of hyper-

echoic bands in SMGs on US (OR¼ 5.29, P¼0.0015); the

presence of irregular SMG margins on US was also corre-

lated with the presence of hyperechoic bands in PGs on

US (OR¼ 3.65, P¼ 0.0078) and the presence of fat areas

in both SMGs and PGs on MRI (OR¼ 6.98 and

OR¼4.70, P¼ 0.0005 and P¼ 0.0052, respectively ).

Regarding the pairs of clinical and laboratory findings,

decreased salivary flow was correlated with xerostomia

(OR¼ 14.8, P¼0.0048). Imaging findings that had the
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first to fourth significant correlations with decreased sal-

ivary flow were fat areas in PGs and SMGs on MRI

(OR¼ 36.4 and OR¼ 14.73, P¼3.7�10–6 and

P¼9.9�10–5, respectively) and hyperechoic bands

inPGs and SMGs on US (OR¼5.62 and OR¼4.05,

P¼0.0088 and P¼0.0373, respectively).

A significantly different finding between primary SS

and secondary SS was hypoechoic areas in PGs on US

FIG. 4 Frequencies of high-intensity spot grades in parotid glands according to age group

Numerators indicate numbers of patients with each grade on fat-suppressed T2-weighted imaging (A) and MR sialog-

raphy (B); denominators indicate numbers of overall patients in each age group. *P-values by Jonckheere–Terpstra

trend test.

FIG. 5 Relationships between MRI, US, and clinical and laboratory findings in all patients with SS

Numbers outside and inside parentheses indicate P-value and odds ratios by Fisher’s exact test, respectively. bOdds

ratios of contingency tables with 0 counts were corrected by the Haldane–Anscombe method. a�2.0 g/2 min on the

Saxon test. SMGs: submandibular glands; fsT2WI: fat-suppressed T2-weighted imaging; MR sialo: MR sialography.
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(OR¼ 3.54, P¼ 0.0454) (Fig. 5, Supplementary Table S4,

available at Rheumatology online.), although hypoechoic

areas in PGs were observed in all patients with primary

and secondary JSS; no difference was observed be-

tween primary and secondary JSS in our study.

Discussion

This study investigated the MRI and US findings both of

PGs and SMGs in patients with JSS and adult SS; it

demonstrated that the characteristics in patients with

JSS were distinct from the characteristics in patients

with adult SS. To our knowledge, this is the first study

with the following features: (i) it investigated PGs and

SMGs of patients with SS over a wide age range (8–

84 years); (ii) it compared MRI and US findings among

four SS groups according to age; and (iii) it examined

relationships between MRI and US findings of PGs and

SMGs, and clinical and laboratory findings in patients

with SS over a wide age range.

In our study, the most frequent MRI finding in patients

with JSS was the presence of multiple high-intensity

spots in PGs on MR sialography, suggesting punctate

sialectasis [31]. This result supported the findings by

Sumida et al. [36]. The second-most frequent MRI find-

ing in patients with JSS was the presence of multiple

high-intensity spots in PGs on fsT2WI. Because there

were associations between fsT2WI and MR sialography

findings in terms of the frequency and grade of multiple

high-intensity spots in PGs, the presence of multiple

high-intensity spots in PGs on fsT2WI may be suggest-

ive of punctate sialectasis. These findings became less

common with increasing SS group age; thus, they con-

stitute characteristic findings of JSS. Because fsT2WI is

a routine conventional sequence in head and neck MRI

examinations, while MR sialography is an additional se-

quence used for detailed examination of ductal abnor-

malities, JSS may be detected by multiple high-intensity

spots on fsT2WI during MRI examinations for other

complaints. Indeed, our hospital policy is that incidental

findings of multiple high-intensity spots on fsT2WI during

MRI examinations for other complaints (e.g. ranulas) [37]

trigger a referral to specialist rheumatologists; these

specialists confirm the diagnosis of primary SS on the

basis of further assessments in accordance with ACR/

EULAR or AECG classification criteria. Conversely, with-

in SMGs, multiple high-intensity spots on MR sialogra-

phy and fsT2WI were rarely observed in patients with

JSS or patients with adult SS (Table 1), potentially

because of differences in the PG and SMG ductal sys-

tems [38–40].

On US, hypoechoic areas within PGs and SMGs were

frequently observed in patients with JSS. In PGs, hypoe-

choic areas were associated with multiple high-intensity

spots on MR sialography and fsT2WI; similar associa-

tions were not observed in SMGs (Fig. 5). Accordingly,

hypoechoic areas may not be equivalent to multiple

high-intensity spots on MR sialography and fsT2WI.

Hypoechoic areas have been reported to represent

lymphocyte infiltration in the glandular parenchyma and/

or punctate sialectasis [12, 38, 41, 42], but this relation-

ship remains unclear [40, 43].

In contrast, the presence of fat areas on MRI and

hyperechoic bands on US, reportedly characteristic of

adult SS [14, 29–31, 33], was rarely observed in PGs

and SMGs of patients with JSS; with increasing SS

group age, these findings were observed with increasing

frequency. The presence of hyperechoic bands inPGs

and SMGs was associated with the presence of fat

areas on MRI, implying that hyperechoic bands repre-

sent fatty degeneration similar to fat areas on MRI [38,

41]. Additionally, an irregular SMG margin was rarely

observed in patients with JSS and was more common

in older SS groups; it was associated with the presence

of hyperechoic bands and the presence of fat areas on

MRI in PGs and SMGs. These findings imply that fatty

degeneration of the glandular parenchyma obscures the

outline of the SMG. The difference in salivary gland

characteristic findings between JSS and adult SS likely

reflects differences in SS glandular lesion severity.

Importantly, decreased salivary flow was associated

with fat areas on MRI and hyperechoic bands in PGs and

SMGs on US, implying that the fatty degeneration find-

ings are the most useful features for assessment of saliv-

ary gland dysfunction and may be an indicator of

advanced disease. Our finding that fatty degeneration is

rarely observed in patients with JSS suggests that most

patients with JSS exhibit early-stage SS; the hypothesis

is consistent with the findings of less frequent decreased

salivary flow and xerostomia in patients with JSS. In con-

trast, multiple high-intensity spots in PGs on fsT2WI and

on MR sialography became less common with increasing

age. Therefore, the punctate sialectasis in PGs observed

in patients with JSS is presumably a component of rela-

tively early disease. This might be related to inflammatory

ductal changes caused by SS, which precede atrophy

and fatty degeneration in the glandular parenchyma [33].

This study had some limitations. First, because it was

a single-centre study, the number of patients was small

and a control group could not be established. Therefore,

imaging findings specific to JSS and adult SS could not

be clarified. Because fat filtration of salivary glands is

often observed in elderly healthy controls, there is a

need to clarify differences in fat infiltration and ductal

change patterns between SS and non-SS controls in a

larger cohort. Moreover, ophthalmic and labial gland bi-

opsy findings could not be analysed because of insuffi-

cient data. Thus, multicentre studies with additional

patients and control groups are needed. Second, tissue

biopsy of PGs and SMGs was not performed; therefore,

we could not clarify relationships between imaging find-

ings and histological findings. Third, this study did not

determine the mechanisms underlying each specific dis-

ease finding. Animal model experiments using mouse

models, such as the NZB/W F1 mouse [44], are needed

to clearly elucidate those mechanisms.

In conclusion, we have shown that MRI and US

examinations are useful for the assessment of ductal
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and parenchymal damage in salivary glands. Salivary

gland imaging findings in patients with JSS were char-

acterized by punctate sialectasis, whereas those find-

ings in patients with adult SS were characterized by

fatty degeneration. This suggests that the glandular

lesions in most patients with JSS comprise relatively

early disease, compared with those in patients with

adult SS. MRI and US examinations will be useful for

evaluation of glandular lesion severity during follow-up.

There remains a need to establish SS classification

criteria that consider differences in age, thus facilitating

early diagnosis. These criteria may permit earlier treat-

ment initiation and aid in preventing disease progression

in exocrine glands; they may also prevent complications

in other organs. It is important to establish the diagnos-

tic capabilities of MRI and US imaging findings in a

larger cohort to enable their implementation for assess-

ment of patients with suspected SS over a wide age

range.
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syndrome. Arthritis Rheum 2001;45:512–8.

34 Amrhein V, Trafimow D, Greenland S. Inferential

statistics as descriptive statistics: there is no replication

crisis if we don’t expect replication. Am Stat 2019;73:

262–70.
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Juvenile primary Sjögren’s syndrome with ranula: is

ranula a clinical sign that leads to early detection of
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