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Ðåôåðàò
Ìåòà. Ïðîâåñòè àíàë³ç åôåêòèâíîñò³ çàñòîñóâàííÿ
øêàëè TIRADS â ìîäèô³êàö³¿ Russ äëÿ ïðî´íîçóâàííÿ
ðàêó ùèòîïîä³áíî¿ çàëîçè òà ïîð³âíÿííÿ ä³à´íîñòè÷-
íèõ ìîæëèâîñòåé øêàëè ó ïàö³ºíò³â ç òêàíèííèìè
òà ê³ñòîçíèìè âóçëàìè ùèòîïîä³áíî¿ çàëîçè.
Ìàòåð³àë ³ ìåòîäè. Ïðîâåäåíî ðåòðîñïåêòèâíèé àíà-
ë³ç êàðò ñòàö³îíàðíîãî õâîðîãî, îïåðîâàíèõ ïðîòÿ-
ãîì 2015-2016 ðîê³â ó êë³í³ö³ õ³ðóð´³¿ ¹1 Ëüâ³âñüêîãî
íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ç ïðèâîäó âóç-
ëîâèõ óòâîðåíü ùèòîïîä³áíî¿ çàëîçè. Ñòðàòèô³êà-
ö³þ ðèçèêó ðàêó ùèòîïîä³áíî¿ çàëîçè âèêîíóâàëè îö³-
íþþ÷è çàêëþ÷åííÿ óëüòðàñîíî´ðàô³¿ çã³äíî âèìîã
øêàëè TIRADS çà Russ. Îòðèìàí³ äàí³ àíàë³çóâàëè ÿê
äëÿ òêàíèííèõ, òàê ³ äëÿ ê³ñòîçíèõ âóçë³â.
Ðåçóëüòàòè é îáãîâîðåííÿ. Çàãàëîì ç âóçëîâèìè
óòâîðåííÿìè ùèòîïîä³áíî¿ çàëîçè áóëî ïðîîïåðîâàíî
1033 ïàö³ºíòè â³êîì â³ä 17 äî 82 ðîê³â. Ó 385 (37,3%)
ïàö³ºíò³â íå âäàëîñü ïðîâåñòè ñòðàòèô³êàö³þ
TIRADS ÷åðåç áðàê ³íôîðìàö³¿ â îïèñ³ ïðîòîêîëó
óëüòðàñîíî´ðàô³¿. Â ïîäàëüøîìó àíàë³ç³ áóëî ðîçãëÿ-
íóòî ðåøòó 648 âèïàäê³â, ñåðåä ÿêèõ äîâåäåíî 96
(14,8%) âèïàäê³â ðàêó. Ïàö³ºíòè áóëè ïîä³ëåí³ íà 2
ãðóïè: ãðóïà ² - "ê³ñòîçí³ âóçëè" - 164 (25,3%) ïàö³ºí-
òè; ãðóïà ²² - "ñîë³äí³ âóçëè" - 484 (74,7%) ïàö³ºíòè.
Ó ãðóï³ ² â³äñîòîê ðàêó ùèòîïîä³áíî¿ çàëîçè ñêëàâ
3,7%, à â ãðóï³ ²² - 18,6% (χ2=21,655; ð<0,00001). Â³ä-
ì³÷åíî òàêîæ ð³çíèöþ â ÷àñòîò³ "ïàï³ëÿðíî¿ ì³êðî-
êàðöèíîìè" ñåðåä ê³ñòîçíèõ òà ñîë³äíèõ âóçë³â, â³ä-
ïîâ³äíî 1,2% òà 3,5%. Ïðè âèêîðèñòàíí³ øêàëè
TIRADS ó ïðî´íîçóâàíí³ ðàêó ó õâîðèõ ç ê³ñòîçíèìè
âóçëàìè ùèòîïîä³áíî¿ çàëîçè âèÿâëåíî ¿¿ âèñîêó ñïå-
öèô³÷í³ñòü - 93,0%, òîä³ ÿê ÷óòëèâ³ñòü øêàëè áóëà
íèçüêîþ - 16,7%. Ïðè îö³íö³ ê³ñòîçíèõ âóçë³â øêàëà
TIRADS ïîêàçàëà âèñîêó çàãàëüíó ä³à´íîñòè÷íó òî÷-
í³ñòü - 90,2%, ïðîòå â ïðàêòè÷íîìó ¿¿ çàñòîñóâàíí³
âèÿâëåíî íèçüêèé ð³âåíü ïîçèòèâíîãî ïðî´íîçóâàííÿ
ðàêó ùèòîïîä³áíî¿ çàëîçè (8,3%), îñîáëèâî ó ïîð³â-
íÿíí³ ³ç òêàíèííèìè âóçëàìè (44,1%).
Âèñíîâêè. Çàñòîñóâàííÿ óëüòðàñîíî´ðàô³÷íèõ øêàë
TIRADS º åôåêòèâíèì ìåòîäîì ïðî´íîçóâàííÿ ðàêó
ùèòîïîä³áíî¿ çàëîçè. ×àñòêà ðàêó ñåðåä ê³ñòîçíî-
çì³íåíèõ âóçë³â ùèòîïîä³áíî¿ çàëîçè ñóòòºâî íèæ÷à.
×åðåç íèçüêó ÷óòëèâ³ñòü ïðî´íîçóâàííÿ ðàêó øêàëè
TIRADS â ïàö³ºíò³â ç ê³ñòîçíî-çì³íåíèìè âóçëàìè ùè-
òîïîä³áíî¿ çàëîçè, âèïàäêè, ÿê³ íàëåæàòü äî TIRADS
2-4à, ïîòðåáóþòü ðåòåëüíîãî ñïîñòåðåæåííÿ.
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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. In 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 ² 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
(χ2=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%.

Îðè´³íàëüí³ ïðàö³



5

DOI: https://doi.org/10.25040/aml2018.03 3  2018 XXIV AML

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 4à.
Solid thyroid nodules: a - "Spongiform" thyroid nodule - TIRADS 2;

b - isoechoic nodule with regular margin - TIRADS 3;
c - hypoechoic solid nodule - TIRADS 4à.

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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TIRADS (grade) 
Diagnosis 

2 
(n=9) 

3 
(n=102) 

4a 
(n=41) 

4b 
(n=12) 

5 
(n=0) 

Colloid goiter (n=114) 7 (-) 70 (68.6%) 29 (70.7%) 8 (-) - 
Adenoma (n=39) 2 (-) 24 (23.5%) 10 (24.4%) 3 (-) - 
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%) - - - 

Table 1
Thyroid cancer risk stratification by TIRADS scale among CTN (n=164)

* PTM - papillary thyroid microcarcinoma

compare relative indices χ2 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
², 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 (χ2=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

TIRADS (grade) 
Diagnosis 

2 
(n=0) 

3 
(n=222) 

4a 
(n=169) 

4b 
(n=83) 

5 
(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%) - 

Table 2
Thyroid cancer risk stratification by TIRADS scale among solid nodules (n=484)
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specificity of 93.0% 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% (χ2=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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