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BEZLERINDE SHEAR WAVE ELASTOGRAFi DEGERLENDIRME
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ABSTRACT

Objective: The aim of this study is to investigate the effects of
recurrent inflammation and amyloid deposition on salivary and
thyroid gland elasticity in pediatric patients with Familial Medi-
terranean Fever (FMF) using shear wave ultrasound elastography.

Material and Method: This study included 31 patients with a
diagnosis of FMF. At the time of imaging, 22 patients were ad-
mitted to the rheumatology department with an acute attack
(45% girls, mean age=SD: 13.3+£4.6 years). The remaining nine
patients had histopathologically proven amyloidosis (50% girls,
mean age+SD: 17.4+7.1 years). The control group comprised
40 healthy children (50% girls; mean age: 11.6+4.6 years). Shear
wave elastography (SWE) measurements of the bilateral parotid,
submandibular and thyroid glands were performed.

Results: The median shear wave elasticity and velocity values of
the salivary and thyroid glands in FMF patients imaged during
an acute attack and patients with amyloidosis were significant-
ly higher compared to the normal control subjects. However,
the elastography values between FMF patients imaged during
acute attack and patients with amyloidosis were not significantly
different. The cut—off values for differentiation of patients with
FMF from control subjects were 9.1 kPa, 9 kPa and 9.9 kPa for
parotid, submandibular and thyroid glands, respectively. There
were moderate negative correlations between thyroid (r=-0.6,
p=0.008) and parotid gland (r=-0.4; p=0.04) elasticity with C-re-

OZET

Amag: Bu calismanin amaci, Ailevi Akdeniz Atesi (FMF) tanisi
olan cocuk hastalarda tekrarlayan inflamasyon ve amiloid bi-
rikiminin tikrik ve tiroid bezi doku sertligi tzerindeki etkilerini
arastirmaktir.

Gereg ve Yoéntem: Bu calisma FMF tanisi almis 31 hastay icer-
mekteydi. Gorlintlleme sirasinda, 22 FMF hastasi akut atak ile
romatoloji klinigine yatinldi (%45 kiz, yas ort.£SS: 13,3+4,6 yil).
Kalan 9 hasta histopatolojik olarak amiloidoz tanisi almisti (%50
kiz, yas ort.£SS: 17,4+7,1 yil). Kontrol grubu 40 saglkli ¢cocuk
(%50 kiz; ort. yas: 11,6+4,6 yil) icermekteydi. Her iki parotis, sub-
mandibular ve tiroid bezlerine shear wave elastografi ile deger-
lendirme yapildi.

Bulgular: Akut atak sirasinda gériintilenen FMF hastalarinda
ve amiloidoz hastalarinda tikurik ve tiroid bezlerinin ortanca
shear wave elastikiyet ve hiz degerleri normal kontrol grubuna
gbre anlamli derecede ylksek bulundu.Elastografi degerleri
akut atak ve amiloidoz grubu arasinda istatistiksel olarak an-
lamli farklilik olusturmamaktaydi. Kontrol grubu ile FMF'li has-
talar arasindaki esik degerleri parotis, submandibular ve tiroid
bezleri icin sirasiyla 9,1 kPa, 9 kPa ve 9,9 kPa idi. Tiroid (r=-0,6,
p=0,008) ve parotis bezi (r=-0,4; p=0,04) esneklik degerleri ile
C-reaktif protein arasinda , ve serum amiloid A ile tiroid bezi
esnekligi (r=-0,58, p=0,018) arasinda orta dereceli negatif ko-
relasyon mevcuttu.
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active protein and between serum amyloid A with thyroid gland
elasticity (r=-0.58, p=0.018).

Conclusion: Both acute inflammation and amyloid deposition
would contribute to increased tissue stiffness. SWE might reflect
clinically occult changes in salivary and thyroid glands that could
not be demonstrated by routine gray scale ultrasonography in
patients with FMF.

Keywords: Children, shear wave elastography, amyloidosis

Sonug: Hem akut enflamasyon hem de amiloid birikimi, doku
sertliginin artmasina katkida bulunabilir. SWE FMF'li hastalar-
da tukurtk ve tiroid bezlerinde rutin gri skala ultrasonografi ile
gosterilemeyen ve klinige henliz yansimamig degisiklikleri ortaya
cikarabilir.

Anahtar Kelimeler: Cocuk, shear wave elastografi, amiloi-
doz

INTRODUCTION

Familial Mediterranean Fever (FMF) is an autosomal reces-
sivly inherited autoinflammatory disease characterized by
recurrent episodes of fever, polyserositis, and long-term
renal complications due to amyloid deposition. There is
a predilection for certain regions, mainly affecting the
Mediterranean region including Turks (with an incidence
of 1/40 0- 1/1000), Armenians, Jews, and Arabs (1). The
MEFV gene responsible for FMF, encodes protein called
pyrin. Pyrin protein regulates inflammatory pathways th-
rough interleukin-1 production and mutations results in
unregulated excessive inflammatory response with febri-
le attacks. The main aim of treatment is to prevent acute
attacks, suppress subclinical inflammation between the
attacks and prevent the development of amyloidosis (2).
The amyloid deposition can affect different regions inc-
luding the thyroid gland (3), lymph nodes, liver (4), abdo-
minal fat tissue, minor salivary glands, spleen and kidney
resulting in end-stage renal disease. Early diagnosis of
FMF and detection of amyloidosis are crucial for initiation
of treatment and patient management.

Monitorization and follow-up of patients with FMF are
based on levels of serum C-reactive protein (CRP), eryth-
rocyte sedimentation rate (ESR), white blood cell (WBC),
serum amyloid A (SAA) and urine protein. SAA levels
reflect subclinical inflammation with high sensitivity but
suffer from lower specificity in predicting the develop-
ment of amyloidosis (5). Ultrasound can be used for its
ease of use and superficial location of salivary glands.
Resolution of the images among imaging techniques
would be highest by using ultrasonography with a line-
ar probe. Parenchymal heterogeneity, enlargement of
the gland and changes in the vascularity as well as the
fibrotic bands and mass lesions could be clearly repre-
sented with ultrasonography. The ultrasound features
of Sjégren’s syndrome in major the salivary gland have
been described as hypoechoic lesions with hyperecho-
ic septations in enlarged salivary glands (6). However,
the ultrasonographically detectable appearance may be
because of chronic parotitis due to Sjogren’s syndrome.
However, findings in cases of involvement with amylo-
idosis would be occult on gray scale ultrasonography.
There have been limited findings about the appearance

of amyloidosis on ultrasonography. A recent study re-
vealed that heterogeneity and hypoechoic area score
have been found to be higher in light chain amyloidosis
compared to control subjects (6). Further assessment
of tissue amyloidosis can be performed with histopat-
hological analysis using Congo red staining. However,
this requires invasive methods. A noninvasive evaluation
for amyloid deposition could be performed using elas-
tography which reflects the stiffness of the tissues (7-
9). These studies depicted elasticity changes in hepatic
elasticity in patients with amyloidosis using ultrasound
elastography. Elastography has been investigated for
differentiation between salivary gland tumors (10), and
assessment of parenchymal changes in Sjogren’s disea-
se (11), and chronic recurrent parotitis (12). However, no
previous study has been carried out investigating sali-
vary glands or thyroid gland elasticity in cases of amy-
loidosis or FMF.

The aim of this study was to investigate the median stiff-
ness values of thyroid and salivary glands in patients with
FMF and histopathologically proven amyloidosis secon-
dary to FMF. Another purpose was to investigate possib-
le laboratory associations with tissue stiffness.

MATERIAL AND METHOD

This was a prospective study performed in control sub-
jects and patients with FMF between January 2018 and
September 2019. Istanbul Medical Faculty local ethi-
cs committee approval was obtained (File number:
2017/1182). Informed consents were obtained from the
legal guardians of participants.

Patients

The patient population included 31 pediatric patients
with a diagnosis of FMF based on positive mutation
analysis results, laboratory data of increased inflamma-
tory markers, pertinent clinical history and response to
treatment with colchicine. Of the 31 patients, 9 patients
had a histopathological diagnosis of renal amyloidosis
secondary to FMF. Forty healthy pediatric volunteers
were included as the control group. Gray scale ultraso-
nography and shear wave elastography were performed
in 22 patients within the week of the acute FMF attack
period, which included active clinical symptoms in additi-
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on to increased CRP, ESR, and SAA levels. Nine patients
with histopathologically proven amyloidosis secondary
to FMF were imaged during their clinical or radiological
follow-up as an outpatient.

Clinical and laboratory findings

The genetic analysis results for FMF patients were re-
viewed and recorded. Body mass index (weight (kg)/
(height(meter))?, number of acute attacks within the last
year, the duration of medication, and the age at initial di-
agnosis were reviewed and recorded for the FMF group
with acute attack. SAA, CRP, ESR levels obtained during
imaging and thyroid stimulating hormone (TSH), and free
thyroxine (fT4) levels obtained within three months of
imaging were also reviewed and recorded.

Shear Wave Elastography (SWE) Evaluation

Gray scale ultrasound and elastography assessments
were performed by a single radiologist with more than
seven years of pediatric ultrasound and two years of SWE
experience. Images were acquired with ultrasound devi-
ce using a 14-MHz linear array transducer (Aplio 500 Pla-
tinium, Canon, Japan) equipped with elastography app-
lication. Three different measurements were obtained for
SWE using region of interest that was 5 mm in diameter
for bilateral parotid, submandibular, and thyroid glan-
ds. Median stiffness values were recorded both as shear
wave elasticity (SWe, kPa) and shear wave velocity (SWy,
m/sec) values.

Thyroid and salivary gland ultrasound evaluations were
performed on the patient in a supine position with neck
in slight hyperextension. Patients were instructed to mi-
nimize swallowing and stay still during imaging. Patients
who cooperated fully during imaging allowing optimal
propagation maps were included. In thyroid gland SWE,
the transducer was positioned parallel to the longitudinal
axis of the thyroid lobes. The gland parenchyma was as-
sessed for echogenicity and heterogeneity. Radiological
evidence of autoimmune thyroid disease was accepted
as exclusion criteria. For submandibular gland evalua-
tion, the transducer was placed parallel to the basis of
the mandibular body. During parotid gland evaluation,
the transducer was positioned in the preauricular regi-
on parallel to the mandibular ramus. Hypoechoic areas
and echogenic bands in the salivary glands considering
parenchmal infiltration with any other disease or a mass
lesion were a cause of exclusion. All examinations were
performed using real time optimal propagation maps (Fi-
gure 1-3).

Statistical analysis

Statistical analysis was performed using SPSS (version
21.0, SPSS Inc.). Descriptive analysis of quantitative va-
riables including age, weight, height, Body Mass Index
(BMI), shear wave elasticity (kPa), and shear wave velo-
city (m/sec), were expressed as meantstandard deviati-

13.7kPa

1.0kPa

13.7kPa

SD.T8 0.7kPa

Ave.T8 13.1kPa

o SD.T9 1.3kPa

Figure 1: Shear wave elastography image of the right parot-
id gland in a 15 year-old male patient diagnosed with amy-
loidosis showed the median elasticity as 13.7 kPa.

o SD.T9 1.0kPa

Figure 2: Shear wave elastography image of the right sub-
mandibular gland of a 16 year-old patient diagnosed with
amyloidosis showed the median elasticity as 10 kPa.

AveTl  11.9kPa
SD.TH 1.2kPa
Ave.T2 12.6kPa
SD.T2 1.6kPa
Ave.T3 12.3kPa
- SD.T3 1.9kPa

Figure 3: Shear wave elastography image of the right thy-
roid lobe of a 16 year-old male patient diagnosed with amy-
loidosis showed the median elasticity as 12.6 kPa.
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on or median with interquartile range. Kruskal Wallis and
ANOVA tests were used to compare three independent
groups. Spearman’s correlation analysis was performed
to evaluate the relationship between elasticity parame-
ters with the clinical and laboratory parameters. A p value
of <0.05 was considered as statistically significant.

RESULTS

Twenty two FMF patients were imaged during acute atta-
ck (45% girls; mean age+SD: 13.3+4.6 years). Additional-
ly, ? FMF patients with histopathologically proven amylo-
idosis were evaluated (50% girls; mean age+SD: 17.4+7.1
years). The control group comprised 40 healthy children
(50% girls; mean age: 11.6+4.6 years). Descriptive statis-
tics regarding age, weight, height and BMI values of the
participants in the study subgroups and control group
are given in Table 1. There was no significant difference
between mean values of weight, height and BMI of the
participants between the study and control groups. The
mean age of the participants in the amyloidosis group

was higher than FMF patients with acute admission
(13.28+4.59 vs 17.4£7.1; p=0.001).

According to the genotype distribution; 12 patients were
homozygous, heterozygous or compound heterozygous for
four main MEFV mutations (p.M680I, p.M6%94V, p.M694l, and
p.V726A) on exon 10 gene region. M694V homozygosity was
recorded in 5 patients. Two patients had compound hete-
rozygosity for pyrin variant Mé680I (G/C)/ Mé94l whereas two
were compound heterozygous for M680I (G/C)/ V726A and
M69AVNT26A, respectively. Four patients were found to har-
bor exon 10 mutations as heterozygous with Mé694V (n=2),
Mé680I (G/C) (n=1), V726A (n=1) mutations. Therefore, only 4
of the 23 patients were treated with colchicine alone and the
remaining were resistant to colchicines treatment. The mean
duration of the disease was 5.69 years, the mean duration of
the colchicines treatment was 4.47 years, and the mean atta-
ck number per year was 1.9 in patients with acute admission.

The median shear-wave elasticity values and comparison
between groups are given in Table 2 (Figure 4). Shear

Table 1: Descriptive statistics and comparison of three groups with LSD test

Group 1 Group 2 Group 3

Parameter (Control) (FMF attack) (Amyloidosis) LSD
1vs2:0.19

Age (year) 11.6+4.59 13.28+4.59 17.4+7 1 2vs3:0.3

1 vs 3: 0.001

1vs 2:0.79

Height (cm) 146.5+24.9 148.09+£22.12 156+18.5 2vs 3:0.39
1vs 3:0.17
1vs2:0.79

Weight (kg) 47.6x23.5 45.09+16.45 50.21+18.24 2vs 3:0.39
1vs 3:0.17
1vs2:0.76

BMI (kg/m?) 20.34+5.25 19.98+4.07 19.77+3.54 2vs3:0.9
1vs 3:0.69

Table 2: Descriptive statistics and comparison of the shear wave elasticity (kPa) values of three groups with Mann

Whitney U test

Right parotid  Left parotid Right subman- Left subman- Right thyroid Left thyroid
gland gland dibular gland  dibular gland gland SWe gland
SWe (IQR) SWe (IQR) SWe (IQR) SWe (IQR) (IQR) SWe (IQR)
(kPa) (kPa) (kPa) (kPa) (kPa) (kPa)
FMF 9.7 (8.3-12.6) 10.0 (8.6-13) 8.9 (8.1-9.8) 9.5(8.3-9.9) 10.8(9.2-12.2)  11.0(8.6-12.9)
Amyloidosis  12.2 (9.5-15.4)  10.2 (10.2-15.5) 10.8 (10-11.5) 10.2(9.6-11.2)  11.9(9.8-13.2)  11(9.7-12.1)
Control 7.96 (6.6-9.4) 8.00 (7.1-9.5) 8.6 (7.8-9.3) 8.6 (7.7-9.4) 9.4 (8.4-10) 10.0 (8.4-10.5)
p' 0.001 <0.001 0.37 0.022 0.021 0.058
p? 0.001 0.001 0.004 0.022 0.036 0.053
o 0.12 0.68 0.057 0.46 0.40 0.91

'Control vs FMF, 2Control vs Amyloidosis, 3FMF vs Amyloidosis, IQR: Interquartile range, SWe: shear wave elasticity
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wave elastography values of parotid, submandibular and
thyroid glands were significantly higher in patients with
FMF and amyloidosis compared to control subjects. The
median elastography values of thyroid and salivary glan-
ds were higher in the amyloidosis group compared to the
FMF patients with acute attack, however this difference
failed to reach statistical significance.

The median shear wave velocity values of the parotid, su-
bmandibular and thyroid glands in the control subjects
were 1.63 m/sec, 1.7 m/sec, 1.77 m/sec on the right and
1.65 m/sec, 1.7 m/sec, 1.83 m/sec on the left, respecti-
vely. The median shear wave velocity values for the paro-
tid, submandibular and thyroid glands were 1.82 m/sec,
1.73 m/sec, 1.9 m/sec on the right and 1.83 m/sec, 1.79
m/sec, 1.91 m/sec on the left in the FMF patients imaged
during acute attack and 2.02 m/sec, 1.9 m/sec, 1.99 m/
sec on the right and 1.85 m/sec, 1.85 m/sec, 1.92 m/sec
on the left in the patients with amyloidosis, respectively.
SWe and SWv values present linear correlation based on
the Young Modulus, and the median SWe values are gi-

18,00

16,00

14,00

12,00

1000

Parotid gland shear wave elasticity (kPa)

800

6,007

T T T
0 10 20

Control FMF Amyloidosis

Figure 4: Box plot graphic for median SWe values of bilater-
al parotid glands (n: 142) among groups.

Table 4: ROC curve analysis

ven in Table 2. The SWe values of the parotid, subman-
dibular and thyroid glands were significantly higher in
patients with FMF with or without amyloidosis compared
to the control subjects.

Shear wave elastography values of salivary glands and
thyroid glands were also positively correlated with each
other (Table 3). There was statistically significant mode-
rate positive correlation between duration of colchicine
medication and submandibular gland stiffness (r=0.48,

Table 3: Spearman correlation analysis

R P r p
RSM-RP 0.3 0003 RP-RT 0.4 0.001
RSM-LP 0.24 0.019 RP-LSM 0.46 0.001
RSM-RT 0.29 0.005 LP-RT 0.36 0.001
RSM-LSM 043 0.001 LP-LSM 0.45 0.001
RP - LP 0.88 0.001 RT-LSM 0.29 0.005
ROC Curve
T Source of the
Curve
RTSW

o
°
1

LTSWe
— LTSWy

L SM SWe

L SM SWv
~Reference Line

Sensitivity

044

T T
00 02 04 08 08 10
1 - Specificity

Diagonal segments are produced by ties

Figure 5: ROC curves plotted for salivary and thyroid gland
shear wave elastography values.

Area under the curve (%) Cut-off (kPa) Sensitivity (%) Specificity (%)
R SM SWe 65 9 51 61
R SM SWv 65 1.73 60 40
R P SWe 80 8.42 81 70
R P SWv 80 9.2 72 70
L P SWe 83 9.1 70 73
L P SWv 83 1.7 77 70
RT SWe 71 9.9 70 68
RT SWv 71 1.82 70 68
LT SWe 66 10.1 59 61
LT SWv 65 1.9 51 78
L SM SWe 69 9 70 60
L SM SWv 69 1.74 66 63
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p=0.02). No significant difference was found between
thyroid gland SWe with and without thyroid dysfunction.
There was a statistically significant negative correlation of
SAA with left thyroid gland SWe (r=-0.58, p=0.018) and
SWhv. There was a statistically significant moderate nega-
tive correlation of CRP with parotid gland SWe (r=-0.4;
p=0.04), and thyroid gland SWe (r=-0.6, p=0.008).

Receiver-operating characteristic (ROC) curves were plot-
ted for the SWe values of the parotid, submandibular and
thyroid glands based on the differentiation of FMF from
control subjects (Table 4, Figure 5). For the parotid, sub-
mandibular and thyroid glands, a cut-off value of 9.1 kPa,
9 kPa and 9.9 kPa achieved the highest area under the
curve respectively.

DISCUSSION

FMF is a multisystemic autoinflammatory disease charac-
terized by recurrent episodes of fever, polyserositis, and
long-term renal complications. The main aim of treat-
ment is to decrease the amount of attacks and delay the
amyloid deposition, which can affect a variety of organs.
Amyloidosis has been reported in 12.9% of patients with
FMF in a large multicenter study from Turkey (13). Diffe-
rent diagnostic methods can be used for the detection
of amyloid deposition secondary to autoinflammatory di-
sease. However, these are invasive procedures requiring
an abdominal fat tissue or salivary gland biopsy. There
are efforts to detect amyloid deposition noninvasively.
Recently, noninvasive MR elastography has been investi-
gated for its potential use in cardiac and hepatic amylo-
idosis. Additionally, positron emission tomography (PET)
agents are in clinical practice for detection of amyloid
both in Alzheimer disease and cardiac amyloidosis (14).
However, PET causes radiation exposure, and MR ima-
ging is technically and logistically difficult to organize in
pediatric age group.

Sonoelastography has been widely investigated for its
potential use in tissue fibrosis. Ultrasound elastography
has been investigated for its potential diagnostic utility
in differentiation of focal salivary gland lesions, paren-
chymal salivary gland disease like Sjogren’s syndrome.
Additionally, since children may have variable soft tissue
elasticity by age, there have been studies investigating the
normal elasticity values. In cases of chronic inflammation
secondary to infectious (10) or chronic inflammatory (11)
diseases, elastography showed increased tissue stiffness.
However, there was no previous study investigating the
role of elastography in FMF and amyloidosis. In this study,
we showed an increased tissue elasticity in FMF patients
with and without amyloidosis compared to the control
subjects. This indicates that even though amyloidosis is
not clinically overt, FMF causes increased stiffness of these
glands. In our study, although there were higher elasticity
values in FMF patients with amyloidosis compared to FMF

patients without known amyloidosis, this difference failed
to reach statictical significance. This result may be caused
by subclinical amyloid deposition in patients without his-
topathological evaluation. We could not exclude tissue
amyloidosis in colchicine resistant FMF patients without
histopathological evaluation. Additionally, this might be
related to the relatively limited number of patients in the
amyloidosis group. In addition, we depicted that severe
inflammation effects tissue stiffness based on the nega-
tive correlations of the acute phase reactants with tissue
stiffness. However, recurrent inflammatory episodes cont-
ributed to an increased overall tissue stiffness. Therefore,
tissue elasticity could be performed for patient follow-up.
US-based elastographic evaluation, could be considered
as the first choice method in the development of amyloi-
dosis in pediatric patients.

Being aware of normative tissue elasticity in children
would facilitate an evaluation of the SWE results in patient
groups. In recent years, there have been a few studies
conducted on elastographic evaluation of salivary glands
in children.Strain index comparing parotid gland stiffness
to surrounding subcutaneous soft tissue has been found
to be 1.24+0.67 (15), and strain index for normal thyroid
parenchyma in comparison with surrounding subcutane-
ous soft tissue has been found to be 0.54+0.38 (16) in
children with strain elastography. Submandibular gland
strain index has not been investigated compared to pe-
riglandular soft tissues in children. As comparable with
our results, the mean elasticity values by SWE in children
for the thyroid, submandibular, and parotid glands were
reported to be 14.6+3.3 kPa, 11.8£2.2 kPa, and 11.8+2.6
kPa, respectively (17). In a recent study for parotid gland
SWE, mean elasticity was found to be 9 kPa in a healthy
pediatric population (18). In our study, the normal parotid
gland elasticity value we depicted was similar to those of
Caliskan et al. but the median submandibular and thyro-
id gland elasticity values in healthy children were found
to be lower than the previous study (17). These results
may be caused due to different US devices although the
method is similar as SWE. All of the FMF and amyloido-
sis patients presented homogeneous thyroid and sali-
varyglands contrary to the previous findings by Law et.
al, however echogenicity of the salivary glands in cases
with amyloidosis was increased. Changes in echogenicity
have been expressed subjectively in routine ultrasound
practise but tissue elastography is a measurable and ob-
jective data. We suggest evaluating the patients with the
same ultrasonic device equipped with elastography du-
ring follow-up.

There are several limitations to our study. First, we saw a
limited number of cases diagnosed with amyloidosis that
were mildly older than the FMF group. This was because
of the early diagnosis of FMF patients in the tertiary cen-
ter, inclusion of initial periods of FMF in early childhood,
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and also being a progressive disease that may result in
mortality. Also some of the patients with amyloidosis had
been admitted to radiology department for other con-
sultations and we could not use their labaratory results.
Secondly, elasticity assessment and laboratory data were
obtained in patients with acute admission within a week
and we can not foresee the results of very early examina-
tions in 24 hours. Third, because of the limited number of
cases we could not investigate the association between
the degree of amyloid deposition with tissue elasticity.
Fourth, most of the cases were resistant to the colchicine
and under medication with biologic agents. Mild cases
under control with colchicine and FMF outpatients wit-
hout an acute attack were not included. Future studies
including these patients could be performed.

In conclusion, we showed an increased tissue elasticity
in FMF patients with and without amyloidosis compared
to control subjects. This indicates that even though amy-
loidosis is not clinically overt, FMF causes increased stif-
fness of salivary glands. Increased tissue stiffness during
longitudinal follow-up would suggest the development
or progression of amyloidosis. US-based elastographic
evaluation could be considered as the first choice met-
hod in follow-up of pediatric patients with FMF.
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