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Abstract

Background: Thyroid nodules are common clinical finding bygetion. Thyroid nodule should be evaluated to ekelthe presence of a thyroid
malignant lesion Evaluation of the thyroid noduége depending on history, physical examinatione fireedle aspiration cytology and also
imaging studies. Objective: This study was aimeéwaluate the role of spectral Doppler ultrasouadmeters, including resistance index (RI)
and vascular pattern in distinguishing malignaatrfibenign thyroid noduled ethods: 120 patients with thyroid nodules were selectedhfour
patients attending Al-zahra hospital in Isfahan. pvespectively evaluated 120 thyroid nodules ingués undergoing surgery. For each nodule
the flow pattern were measured by power Doppler tneth ranked on a scale of 0 to 4 as follows: abgeerinodular alone, mixed with
perinodular prominence, mixed with intranodularrpiiwence and exclusively intra nodular, respectivBliyvalue was also recorded. Pathological
examination were used as a proof of final diagntsisategorize all nodules as benign or malignéiné data collected in check list then the data
analyzed by with SPSS v2Results: The mean age in patients was 45.44+14.3 yearsulaaity of nodules increased the risk of malignant
nodules and also malignant nodules had more pegphessels (P-value<0.001). Resistive index (Riy wignificantly higher among malignant
nodules (0.73 vs. 0.61; P-value<0.00C@bnclusion: presence of peripheral vessels pattern and Resadeby power Doppler Ultra Sound

examination could be beneficial in evaluation gfrthid nodules.
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INTRODUCTION

Thyroid nodules are usual clinical finding by pdipa.
Its prevalence estimated to be from 3% to 7%. Tidynodule
should be evaluated for exclusion of malignancythofroid
nodules which accounts for about 5%of all thyromdules,
independent of their siZe? Increase in Incidence of thyroid
cancer is faster than any other cancer that isghlgltbecause
of new technical studies in screening of thyroidules®

Evaluation of the thyroid nodules are dependindisiory,
physical examination, fine needle aspiration cyjglaand also
imaging studies. There are several features iroithy8 mode scan
that have been indicated as potential predictors thyiroid
malignancy include irregular margins, hypoechogéni@absence
of a halo, a predominantly solid composition, oegance of
calcification™ Fine needle aspiration (FNA) biopsy is a first,
simple, accurate and cost-effective method for mtag and
assessment of thyroid nodules cytology and is nemeatly used
as the first step in the assessment of nodulaoithytiseasé€:®
But, specimen inadequacy, sampling techniques ahtARNFT
changes are problems that lead to limitation idwataon of 2% to
28% of sample&™

Increasing of Vascularity of nodules is in assadoiat
with Cellular proliferation. Power Doppler scan foemed to
differentiate cystic and vascular structures. Povemlex
Doppler sonography is a technique for the evalnatib the
vascularity, nature of nodule and more informatbout those
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nodules which are high risk for being malign&fit.

This study was aimed to evaluate the role of spéctr
Doppler ultrasound parameters, including resistandex (RI)
and vascular pattern to distinguish malignant frenign
thyroid nodules.

METHODS

This prospective cross sectional study was perfdrfnem
March 2009 to February 2010 in Alzahra hospitalatan, Iran.
120 patients with confirmed thyroid nodule wereadied in this
study. Patients were excluded if: a) multiple neduéxisted on
thyroid b) the FNA showed follicular adenoma or litnilar
carcinoma c) the pathology were permanent undeteahi The
study design was approved by our ethics committeleal patients
gave informed consent prior to inclusion in thialtr

Grayscale ultrasonograpgy, power doppler
ultrasonography (PDUS), complete examination ofdtdyand
FNA were performed for each patients. Two radidgtsi
experienced in PDUS examinations were carry out the
examinations by using the Sonoline Elegra systeian{éns,
Erlangen, Germany) using a 7.5 MHz linear-arrapgdaicer.
PDUS examinations, including vascular pattern apdcsal
analysis, were performed by using standard equipsettings
for thyroid gland on the Sonoline Elegra systemvetheless,
in patients with hypovascular thyroid nodules, ety scales
were set to their greatest levels (lowest frame)rat maximize
detection of low-velocity flow states. All nodulewere
examined with the aid of breath and swallow-holdita
minimize the motion artifact.

Vascularity was ranked according to PDUS findingsdgd
from O to 4, abscent (grade 0), perinodular algrade 1), mixed
perinodular and intranodular with perinodular proemice (grade
2), mixed perinodular and intranodularthwi intranodular
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prominence (grade 3) or absolutely intranodularadgr 4), RESULTS
(figure 1 and 2 are example of grade 0 and 1 re¢isiedg. In this study we enrolled 120 thyroid nodules. 28gnts

Resistive index (RI) were measured based on th€3.3%) were men and 92 patients (76.7%) were woriee
formulas: RI= PSV (peak systolic velocity) - meaiastolic ~Mean age of patients was 44.45+14.3.
velocity / PSV! In terms of vascularity of nodules, we found thdtew

For each nodule the Rl value was recorded as tH&€ vascularity of nodules increased the risk ofignancy of
average of the calculations were obtained. Caliauistof flow — nodules (P-value<0.001) (table 1).
velocities were obtained by angle corrections tgloiuthe According to presence of peripheral vessels, wandou
arterial structure as accurately as possible. that malignant nodules had more peripheral veshals benign

After PDUS examination, a sonographically guidednodules. The difference were statistically sigrifit (P-
FNAB was performed for all nodules by one of twovalue<0.001) (table 2).
investigators with a 22 G needle. The first pass whtained Resistive index (RI) was significantly higher among

aspiration. - Cytological material was smeared ondesli ¢ 73+0.09 and 0.61+0.05, respectively (P-value<@1)0
immediately after aspiration and stained by May+Gvald-

Giemsa stain. All slides were interpreted by aneeigmced Sensitivity and specificity of the RI index for rigriancy
cytopathologist who was blinded to PDUS findingaeTinal ~ at the 0.69 cut off point was 71% and 89%, respelsti
pathological diagnosis for each nodule was madespgrts of
sonographically guided FNAB or surgical pathologica
examination, if available, to categorize all nodués benign or
malignant.

Images were electronically stripped of identifyidata.
Two experienced radiologists without knowledge 6hical
outcome independently reviewed each set of imajés
findings were then compared with the pathologicaicome.
The study design was approved by our ethics coraenéhd all
patients gave informed consent prior to inclusiothis trial.

Statistical analysis

Statistical analyses were carried out using SPESES
statistic package, version 21.0.0) statistical vgafe. For
statistical analysis, the receiver operating charatic (ROC)
curve analysis was used to evaluate the accuratlyeoRI for
diagnosing thyroid malignancy. The Pearson Chi szuest
and the nonparametric Mann-Whitney were used terdehe
whether there were any significant differences. €sgmated
sensitivity and the specificity were evaluated &tlr possible
cut-off points, and the optimal cut-off point wassassed for
RI. The level of significance was set at p < 0.05. Figure 1. grade O: absent vascularity

Table 1. Statistical analysis of vascular pattern as determined by power Doppler ultrasound in predicting
malignancy in the thyroid nodules

Benigr Malignan Total P- value
vascularity N=109 N=11 N=120
Grade | 3C (100% 0(0%) 30(25%,; P< 0.00:
Grade . 37 (97.4% 1(2.6% 38(31.6%
Grade . 22 (95.7% 1(4.3% 23(19.2%
Grace & 13(81.3% 3(18.7% 16(13.4%
Grade - 7 (53.8% 6(46.2% 13(10.8%

Table 2. Statistical analysis of peripheral vessels as determined by power Doppler ultrasound in
predicting malignancy in the thyroid nodules

Peripheral vessels Benign Malighant P-value
Yes 2 (1.8% 6 (54.5% <0.001
NO 107 (98.1% 5 (45.4%
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Figure 2. grade 1: exclusively perinodular blood flow,
R1=0.79

DISCUSSION

could be as a result of sensitivity level of desit&”" different
methods of radiologists and different protocols. Wend, when
the vascularity of nodules increased the risk ofignancy of
nodules is higher. Also, we showed that malignaodutes had
more peripheral vessels than benign nodules (&ble

Some previous studies have been reported the \ascul
resistance as a probable predictor to differentibetween
malignant and benign nodul&s*¢182°#The Resistive index
(RI) is a good spectral Doppler parameter for eatadun of thyroid
nodules because it is not dependent on the angiesohation.
According to vascular resistance, Holden ét®hreported mean
RI values of 0.76 in carcinomas, 0.66 in adenonmas(@57 in
colloid nodules. Also, Cerbone et showed that in 18 of 21
carcinomas and in two nodules within 232 benignutesl the
Rl was greater than 0.75. Recently, many authoperted
similar findings in terms of RI values and indiahtthat this
parameter is higher in malignant nodules in congoariwith
benign nodule§>**?2?2lHowever Tamsel et & performed a
study in 2006 among 169 thyroid nodules and repottet
malignant nodules had a mean RI of 0.60 on intratewd
arteries and 0.58 on perinodular arteries whichwsltb no
significant different in compare with benign noduldn our
study, Rl was significantly higher among malignantiules in
comparison with benign nodules, 0.73+0.09 and M&15;
respectively.

In this study, sensitivity and specificity of thé Rdex

The beneficial role of US has been indicated in thdor malignancy at the 0.69 cut off point was 71%l &9%,

assessment of small thyroid nodules which are isiples to
recognize by clinical examination. The most sewsiti
diagnostic method for intrathyroid nodules is B-raod
sonography, but till now there is no specific aidebased on
sonographic report to help physicians during thecess of
evaluation of nodules. vascularization of nodulbattis a
suggested Criteria to distinguish benign and maligmodules.
Increased vascularization is related to tumor gnovRower

respectively. Thus, our finding showed that RI des
significant predictor of malignancy and noduleshwiRl greater
than 0.69 have a high risk of malignancy and shoodd
evaluated by FNAB. These finding is in accordandg \ywost
of previous studie$®6:21:22]

CONCLUSION
We found that Doppler US characteristics (vascular

Doppler US (PDUS) is now an imaging technique forpattern and RI values) were statistically signifity different

assessment of vascular patterns inside the thpaddles.

In a study performed by Frates et "8l some
characteristics of thyroid nodules which requireddergoing
FNAB were mentioned, but the problem is still remai
unanswered that whether spectral Doppler US pasmeould be
used as a diagnostic method to determine whichleedihould be
studied by FNAB. Recently similar studies focus dime
characteristics of PDUS which can help physiciangentifying
thyroid nodules with higher probability of maligred™*>*" In
terms of vascularity, previous studies reporteded#int results.
Some studies reported that absence of blood floanig seen in
benign nodule8!*® But, these reports are not in accordance wit
studies which evaluated the vascularity in papiliearcinomas an
found no blood flow in this carcinonid™ Clinical experience
shows that the absence of vascularity within malidgnnodules
may be explained by the equipment and methods. ,Tthes
different report from different studies may occuechuse of
sensitivity level of devices or different methodsadiologists. In
this study we found that vascularity of malignamgrbid nodules
are mostly intranodular (grade 3 and 4) and lessnpdular
vascularization, we have no malignant nodule withou
vascularization. However, in benign nodules lack
vascularization and perinodular vascularizationemgredominant
(grade 0, 1) (table 1). Previous studies repored lascularity in
grade 0 in compare with our study that

of

between benign and malignant nodules. Thus, preseric
peripheral vessels pattern and RI assessed by PDUS
examination could be used to screening of thyroidutes.
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