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BUKOPUCTAHHS IIKAJIM TIRADS B TIPOTHO3YBAHHI PAKY B XBOPUX
3 KICTO3HUMM BY3JIAMM IHIATONOAIBHOI 3AJI031

Mapina B.H., J/Iykaseuyvkuii O.B., Konomiiiyes B.1.

Jlvsiecorutl HayioHanbHull MeouyHull yHisepcumem imeni Januna Ianuyvroeo

Kagheopa xipyprii Ne 1 (3as. - npogp. O.B. Jlykaseyvkuii)

Pedepar

Merta. lIposecmu ananiz epekmueHocmi 3acmocysamisi
wranu TIRADS 6 moougixayii Russ 0151 nporHo3yeanHsi
PaKy wumonoodibHoi 3a103u ma nNOPIGHIHHSL OlArHOCMUY-
HUX MOJCTIU8OCMeEl WKAAU Y NAYIEHMI8 3 MKAHUHHUMU
Ma KICMO3HUMU 8Y31AMU WUMONOOIOHOT 3a7103u.
Marepiai i MeToau. /Iposedero pempocnekmusHuil ana-
N3 Kapm cmayioHapHoz2o Xxeo0po20, onepoeaHux npomsi-
eom 2015-2016 poxis y kainiyi xipyprii Nel Jlvsiecvroeo
HAYiOHATbHO20 MEOUYHO20 YHIBEpCUMEmy 3 npuooy 8y3-
JI08UX ymEopeHb wumonooionoi sanozu. Cmpamugira-
Yi10 pU3UKy paxy wumonooionoi 3a103u GUKOHYEALU OYi-
HIOIOYU 3AKIIOYEHHS YIbMPACOHOIPAQii 32i10H0 6UMO2
wkanu TIRADS 3a Russ. Ompumani Oani ananizyeaiu sax
OJ151 MKAHUHHUX, MAK i OJisl KICMO3HUX 8Y3li8.
PesyabraTtu i o0roBopenHsi. 3acanom 3 6y3noeumu
VMBOPEHHAMU WUMONOOIOHOT 3a7103U O)10 NPOONEPOBAHO
1033 nayienmu gixom 6id 17 0o 82 poxis. ¥V 385 (37,3%)
nayienmise He 60aiOCh NPOGeCMU CMPAMUPIKAYiIO
TIRADS uepes bpax ingopmayii 6 onuci npomoxosuy
yasmpaconorpaii. B nodansuiomy ananizi 6yno posens-
Hymo pewmy 648 eunaodkis, ceped sikux dogedero 96
(14,8%) eunaoxie paxy. Ilayicumu 6ynu nodineni na 2
epynu: epyna I - "kicmosni gyznu" - 164 (25,3%) nayien-
mu; epyna Il - "coniouni eyznu" - 484 (74,7%) nayienmu.
YV epyni I 6iocomox paxy wumonodioHoi 3a103u cxkuas
3,7%, a6 epyni Il - 18,6% (y°=21,655,; p<0,00001). Bio-
MiueHo maxooic pisHuylo 6 wacmomi "naninapnoi mMikpo-
Kapyunomu" ceped KICMO3HUX Mda COMIOHUX 8Y31i6, 6i0-
nogiono 1,2% ma 3,5%. Ilpu euxopucmanni wraiu
TIRADS y nporno3yeanmui paky y Xopux 3 KiCmo3HUMU
8y31aMU WUMONOOIOHOI 3a103U BUSBNEHO TT 6UCOKY che-
yughiunicmo - 93,0%, mooi sk yymausicmo wkaiu 6yia
nuzvkoto - 16,7%. Ilpu oyinyi Kicmo3uux 6y3iie wKaia
TIRADS nokaszana 6ucoky 3a2aibHy OlArHOCMUYHY MOY-
nicmo - 90,2%, npome 6 npaxmuuHomy ii 3acmocy8anii
8UABNEHO HU3LKUL Pi8eHb NO3UMUEBHO20 NPOTHO3YEAHHS.
paxy wumonoodionoi zanosu (8,3%,), ocobauso y nopis-
HSIHHI I3 MKaHuHHUMU gy3namu (44,1%).

BucHoBKH. 3acmocysanns yrempaconorpaghiunux wxan
TIRADS € eghexmuenum memooom nporHo3y6aHHs paKy
wumonodionoi 3anoszu. Yacmra paxy ceped KicmosHo-
BMIHEHUX 8Y371i8 WUMONOOIOHOI 311031 CYMMEBO HUMNCUA.
Yepes HU3bKY 4ymMaugicms HPOTHO3VEAHHS PAKY WKANU
TIRADS 6 nayienmig 3 Kicmo3HO-3MiHeHUMU 8V3NAMU WU-
Monodionoi 3an03u, eunadxu, ki nanexcams 00 TIRADS
2-4a, nompebyloms pemenbHo20 CnoCmepedtCeHHs.

Kuarouosi cnoBa: kicmosui yziu wumonodionoi 3ano3u,
pax wumonodionoi zanoszu, TIRADS

Abstract

TIRADS EFFECTIVENESS IN CANCER
RISK PROGNOSIS AMONG PATIENTS
WITH CYSTIC AND SOLID THYROID
NODULES

MARINA V.N., LUKAVETSKIY O.V., KOLOMIYTSEV V.I.
The Danylo Halytsky National Medical University in Lviv

Aim. To analyse the effectiveness of TIRADS scale
modified by Russ for prediction of thyroid cancer and
comparison of diagnostic capabilities of the scale in
patients with solid and cystic thyroid nodules.

Material and Methods. Patients, who underwent surgery
for thyroid nodules in period of 2015-2016 at the
Department of Surgery No. 1 of the Lviv National Medical
University were taken to research, and retrospective
analysis was carried out. Stratification of thyroid cancer
risk was performed by evaluation of ultrasonography
findings according to the TIRADS scale. The obtained
data were analysed for both solid and cystic thyroid
nodules separately.

Results and Discussion. /n total, 1033 patients aged 17 to
82 years were operated for thyroid nodules. In 385 (37.3%)
cases we failed to stratify by TIRADS due to lack of
information in ultrasonographic description. Subsequent
analysis was done over remaining 648 patients, among
which 96 (14.8%) cases of cancer were proven. Patients
were divided into 2 groups.: Group I - "cystic nodules" - 164
(25.3%) patients; Group II - "solid nodules" - 484 (74.7%,)
patients. In group [ thyroid cancer prevalence was 3.7%,
while in group II it was 18.6%. The difference in thyroid
cancer incidence had a significant statistical probability
(x’=21.655; p <0.00001). There was a difference in the
frequency of "papillary microcarcinoma" among cystic and
solid nodules: 1.2% and 3.5% respectively. In the prediction
of cancer in patients with cystic thyroid nodules, TIRADS
scale demonstrated a high specificity of 93.0%, while the
sensitivity was low - 16.7%. The TIRADS scale in assessing
of cystic thyroid nodules showed a high overall diagnostic
accuracy of 90.2%, but the level of positive predictive value
for thyroid cancer among cystic nodules was low - 8.3%,
especially when compared to solid nodules - 44.1%.
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Conclusions. TIRADS is an effective method in predicting
thyroid cancer, especially among solid nodules. Cancer
prevalence among cystic thyroid nodules is significantly
lower compared to solid nodules: 3.7% vs. 18.6%. The
low sensitivity of the TIRADS scale in patients with cystic
thyroid nodules is 16.7%, and therefore cases with cystic
nodules graded TIRADS 2-4a require precise follow up.
Key words: cystic thyroid nodes, thyroid cancer, TIRADS

Introduction
The prevalence of nodular goiter is quite high
and demonstrates a level of 15-24% in adult
population worldwide [13], and 33% in endemic
regions [8]. In 2014, the incidence of nodular
goiter in Ukraine was 636 per 100,000 of
population, and it continues to grow in recent
years. Cystic thyroid nodule (CTN) - a mass with
fluid component equivalent to more than 10%
of volume [7] comprise 15-35% of all thyroid
nodules [3, 10].

Among patients with thyroid nodules
(TN) who undergo surgery, cancer is ultimately
diagnosed in 5-35% of cases [4]. The incidence
of thyroid cancer in Ukraine has also increased
to 6.8 per 100,000 (almost 3,000 new cases
yearly). There are no reliable signs or predictors
of thyroid cancer, although there is a stereotype
that cystic changes in TN testify in favour of their
benign nature, as the prevalence of thyroid
cancer among the CTN amounts only to 5.2-
17.6% [6].

The goal in management of patients with
TN is thyroid cancer risk assessment. Presently,
the key role in differential diagnostics of TN is
played by ultrasonography (USG) and, according
to indications, fine-needle aspiration biopsy
(FNA), but overall accuracy of USG in thyroid
cancer detection is only 64-81% [2, 11].

Usually USG conclusion is descriptive,
rarely contains quantitative indexes and is
"operator-dependent" with significant
subjectivity. To overcome the above restrictions,
the USG can be implemented through the
introduction of various diagnostic scales:
TIRADS, U classification, ATA recommendation,
ACR TIRADS, etc. [12], which makes it
possible to convert USG into a more objective
method and to avoid uncertain interpretations of

clinical cases [9]. The TIRADS scale was proposed
in 2009 [2] and initially facilitated the patients
selection for FNA, but afterwards was used mainly
for prediction of thyroid cancer. In general,
several modifications of the TIRADS scale were
proposed, and the most recent, according to
literary sources, is the TIRADS modification by
Russ, published in 2011 by French researchers [9].
The purpose of our work was to
determine the effectiveness of TIRADS by Russ
modification in predicting thyroid cancer, and
to compare the diagnostic capabilities of the scale
between solid and cystic thyroid nodules.

Material and Methods

A retrospective analysis of 1033 hospital
patients’ cards was performed. All the patients
underwent operation due to TN over two (2015-
2016) years at Department of Surgery No. 1 of
the Lviv National Medical University.

Besides general data (patient’s age and
gender, thyroid nodules history), the thyroid
status was also studied - TSH level,
thyroglobulin, antibodies against thyroglobulin
and the microsomal antigen. The USG
determined the number of TN, the size of the
dominant (the largest or suspected for
malignancy) nodule, presence of liquid
inclusions, etc. The results of FNA with
cytological conclusion, type of surgical
intervention, intraoperative (frozen section) and
final histological examination were analysed.

According to the TIRADS scale, USG
data were evaluated for the presence of cancer
risk factors: the hypoechogenicity, nodule
margins, presence of calcifications,
extrathyroidal invasion, enlarged neck lymph
nodules, etc. A certain combination of factors
corresponded to the degree of cancer risk: 1, 2,
3,4a,4b, and 5. The received data were analyzed
for both solid and cystic thyroid nodules and
compared effectiveness - sensitivity, specificity,
positive and negative predictive value, general
diagnostic accuracy in predicting of thyroid
cancer- was compared.

Obtained results were calculated using
SPSS 11.5 for Windows statistical software. To
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Figure 1
Cystic thyroid nodules: A Thyroid cyst - TIRADS 2; B - partially cystic isoechoic nodule - TIRADS 3;
C - microcalcification in cystic degenerated nodule - TIRADS 4a.
Solid thyroid nodules: a - "Spongiform" thyroid nodule - TIRADS 2;
b - isoechoic nodule with regular margin - TIRADS 3;
¢ - hypoechoic solid nodule - TIRADS 4a.

Figure 2
Cystic thyroid nodules: A - Predominantly cystic nodule with irregular margin inside cavity - TIRADS 4b;
B - predominantly cystic nodule with microcalcifications - TIRADS 4b.
Solid thyroid nodules: a - Markedly hypoechoic solid nodule with pseudolobular margin - TIRADS 4b,
b - hypoechoic solid nodule with irregular margin and microcalcifications - TIRADS 5
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Table 1
Thyroid cancer risk stratification by TIRADS scale among CTN (n=164)
TIRADS (grade) 2 3 4a 4b 5
Diagnosis (n=9) (n=102) (n=41) (n=12) | (n=0)

Colloid goiter (n=114) | 7 () | 70 (68.6%) | 29 (70.7%) | 8 (-) -
Adenoma (n=39) 2() | 24(23.5%) | 10 (244%) | 3 (1) }
Cancer (n=6) - 3 (2.9%) 2 (4.9%) 1(-)
PTM* (n=2) } 1% (1.0%) | 1*(2.4%) ;
Thyroiditis (n=5) _ 5 (4.9%) -

* PTM - papillary thyroid microcarcinoma

compare relative indices y? test was used;
TIRADS effectiveness was evaluated by
determining the sensitivity, specificity and
accuracy of the method.

Results and Discussion

In total, 1033 patients aged from 17 to 82 years
underwent operation because of TNs over the
reported period. The USG conclusions in each
observation were ranked according to the
requirements of TIRADS scale and were
assigned an appropriate grade of thyroid cancer
risk (Fig. 1, 2).

It was not possible to stratify 385 (37.3%)
cases according to TIRADS due to lack of
information from USG description. There were
absent certain characteristics, such as
echogenicity, margins or structure; those cases
were thus excluded from the survey. Therefore,
in the subsequent analysis, 648 (62.7%) cases
were considered, and those were divided into 2
groups: group I - "cystic thyroid nodules" - 164
(25.3%) patients; group II - "solid thyroid
nodules" - 484 (74.7%) patients.

The average patients’ age was 49.6+£14.3
years. The average size of a solitary or dominant
nodule was 29.9+14.1 mm. Thyroid cancer was
diagnosed in 96 of 648 (14.8%) patients
according to the histological examination.

Distribution by age, gender and thyroid
status indexes in both groups did not differ

significantly. However, the frequency of thyroid
cancer was significantly different. So in group
I, thyroid cancer was diagnosed in 6 cases
(3.7%), and in group II - 90 cases (18.6%). The
difference in thyroid cancer incidence was
statistically significant (y>=21.655; p <0.00001).
Consequently, it can be considered that there is
a definite connection between cystic changes in
TNs and the probability of their benign nature.
The next step was to analyse TIRADS scale
effectiveness in predicting of thyroid cancer. A
retrospective assessment of USG findings was
made with appropriate stratification of thyroid
cancer risk for both groups: cystic and solid
thyroid nodules (Tab. 1, 2).

It was expected that the incidence of
thyroid cancer increased with the risk group
grade from TIRADS 2 to TIRADS 5. However,
no CTN of the highest risk grade - TIRADS 5
was identified. It should also be noted that there
is a difference in the incidence of PTM among
cystic and solid nodules, 1.2% (2 from 164) vs.
3.5% (17 from 484). In order to determine
TIRADS effectiveness in predicting thyroid
cancer, high-risk groups of thyroid cancer
TIRADS 4b and 5 were selected. Other groups -
low-risk groups - TIRADS 2, 3 and 4a were used
to compare [5]. Statistic data for both groups of
patients (with solid and cystic nodules of the
thyroid gland) were calculated (Tab. 3).

The TIRADS scale demonstrated a high

Table 2

Thyroid cancer risk stratification by TIRADS scale among solid nodules (n=484)

TIRADS (grade) 2 3 4a 4b 5
Diagnosis (n=0) (n=222) (n=169) (n=83) |[(n=10)
Colloid goiter (n=283) - 157 (70.7%) 94 (55.6%) 30 (36.1%)| 2 (-)
Adenoma (n=88) 43 (19.4%) [33(19.5%)| 11 (13.3%)| 1(-)
Cancer (n=90) 16 (7.2%) [33(19.5%)|34 (41.0%)| 7 (-)
PTM* (n=17) 8* (3.6%) | 6* (3.6%) | 3* (3.6%) -
Thyroiditis (n=23) 6(2.7%) 9(5.3%) | 8(9.6%)
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Table 3
TIRADS statistic data in predicting of thyroid cancer
Statistic Cystic | Solid p
Sensitivity 16.7% | 45.6% | 0.168
Specificity 93.0% | 86.8% | 0.038

Positive Predictive Value | 8.3% 44.1% | 0.018
Negative Predictive Value | 96.7 % | 87.5% | 0.002

Accuracy 90.2% | 79.1% | 0.002

specificity 0f93.0% in prediction of thyroid cancer
in patients with CTN. At the same time, the
sensitivity of TIRADS scale in detecting thyroid
cancer in case of CTN remained low - 16.7%.
Finally, in CTN evaluation, TIRADS showed a high
overall diagnostic accuracy of 90.2%, but in
practice it should be noted that the low level of
positive predictive value of thyroid cancer among
cystic nodules is 8.3%, especially when compared
with solid nodules - 44.1%. Therefore, the low
levels of positive predictive value and sensitivity
significantly limit effectiveness of TIRADS in
predicting cancer in CTN.

In general, the specificity, the negative
predictive value and the overall accuracy of
TIRADS in detection of cancer among cystic and
solid thyroid nodules are approximately equal.
A significant difference in TIRADS scale
statistical data was observed in sensitivity
between cystic and solid nodules: 16.7 and
45.6%, respectively; as well as positive
predictive value - 8.3% and 44.1%. the statistic
data showed that USG and TIRADS have certain
limitations in prediction of thyroid cancer in
patients with CTN compared with patients with
solid thyroid nodules.

Conclusions

1. The TIRADS scale is an effective method for
predicting cancer, especially among solid thyroid
nodules.

2. The prevalence of cancer among cystic thyroid
nodules is significantly lower compared to solid
nodules: 3.7% vs. 18.6% (3*=21.655; p <0.00001).
3. The TIRADS scale sensitivity (16.7%) and
positive predictive value (8.3%) in prediction of
thyroid cancer are low in patients with cystic
nodules, and therefore, cases of low risk of
thyroid cancer, TIRADS 2-4a, require further
precise follow up.
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