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Summary

Introduction: Ultrasound-guided fine needle biopsy of the thyroid nodules (US-FNB) is frequent
in our hospital and we do not know its performance. Objective: To know the overall performance
and according to the method used (capillarity or capillarity combined with aspiration) of the
US-FNB of the thyroid nodules. Methods: Retrospective cross-sectional study. All US-FNB of
the thyroid nodules performed between January 2010 and June 2016 were collected from the
digital archive. A total of 873 biopsies were obtained from 774 patients. A total of 11 radiologists
with different years of experience were classified according to the operator. The biopsies of each
operator were classified according to the Bethesda category found in the pathology report. 97
patients were taken to surgery. The results of the surgical biopsy were the gold standard for the
performance of the method in this subgroup of patients. Results: The distribution of cytological
adeqguacy was: 65 (7.4%) Bethesda 1, 694 (79.5%) Bethesda 2, 7 (0.8%) Bethesda 3, 11 (1.3%)
Bethesda 4, 47 (5.4%) Bethesda 5.49 (5.6%) Bethesda 6. 97 patients were operated on at the
institution. Taking Bethesda categories 1 to 4 as benign and categories 5 and 6 as malignant,
results for the US-FNB of the thyroid nodules are: sensitivity 86,75% ; Specificity 85,71% ; PPV
9729% ; NPV 5217%. Conclusion: The number of biopsies performed influences the performance
of US-FNB of the thyroid nodules. To do it with capillary technigue or to combine the technique of
capillarity with that of aspiration has no significant difference. The performance of cytology with
respect to histopathology is good. The procedure at the hospital is within standards.

Resumen

Introduccion: |a biopsia con aguja fina guiada con ecografia (BCAF-E) de nddulos tiroideos es
frecuente en nuestro Hospital y no conocemos su desemperio. Objetivo: Conocer el desempefo
global y segun el método empleado (capilaridad o capilaridad combinada con aspiracion) de la
BCAF-E de tiroides. Métodos: Estudio de corte transversal retrospectivo. Se recolectaron del archivo
digital todas las BCAF-E de tiroides realizadas entre enero de 2010 vy junio de 2016. Se obtuvieron
873 biopsias realizadas en 774 pacientes. Se clasificaron segun el operador, un total de 11 radidlogos
con diferentes aflos de experiencia. Las biopsias de cada operador se clasificaron segun la categoria
Bethesda encontrada en el reporte de patologia. Los resultados de la biopsia quirdrgica fueron la
prueba de oro para el desempefio del método en este subgrupo de pacientes. Resultados: | a
distribucion de suficiencia de la citologia fue: 65 (7.4 %) Bethesda 1,694 (79,5 %) Bethesda 2, 7 (0.8 %)
Bethesda 3, 11 (1,3 %) Bethesda 4, 47 (5,4 %) Bethesda 5, 49 (5,6 %) Bethesda 6. A 97 pacientes se
les realizd cirugia. Tomando como benignas las categorias Bethesda 1a 4 y malignas las categorias
5y 6 resulta para la BCAF-E: sensibilidad 86,75 %, especificidad 85,71 %, VPP 9729 % y VPN 5217 %.
Conclusion: El desempeno de la BCAF-E de tiroides estd influenciado por el nimero de biopsias
realizadas. Hacerla con técnica de capilaridad o combinar la técnica de capilaridad con la de aspiracion
no tiene diferencia significativa. El desempefno de la citologia con respecto a la biopsia quirdrgica es
bueno. El procedimiento en el Hospital estd dentro de los estandares.

1. Introduction and it can be found in 50-60% of the autopsies (1,2).If a
The thyroid nodule is a frequent diagnosis. Between  thyroid ultrasound is performed on the entire population,
4-7% of the population has a palpable thyroid nodule  67% will have a thyroid nodule (3).
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Ultrasound-guided fine-needle biopsy (US-FNB) of the thyroid nod-
ule is a frequent procedure and is part of the guidelines for the diagnosis
and management of the nodule (24-7).

The biopsy can be done by aspiration technique, by capillarity tech-
nique (not aspiration) or by combining these two modalities. All tech-
niques are accepted and described in the literature (8-12). There is also
a range in the number of punctures, with 1 to 12 punctures having been
found in the literature (13,14). The choice of one or the other method is in-
dividual. Reports in the literature are few, but do not show inferiority of any
of them (8-12). The Bethesda system that describes the results of thyroid
cytopathology was created by consensus in the committees convened by
the National Cancer Institute of the United States in October 2007 in the
city of Bethesda, Maryland, and published in 2008 (6,7,15). According to
this system, the results of thyroid cytopathologies are classified into six
categories as follows: Bethesda 1 (B1) Non-diagnostic or unsatisfactory,
Bethesda 2 (B2) Benign, Bethesda 3 (B3) Atypia or follicular lesion of
uncertain significance, Bethesda 4 (B4) Follicular neoplasm, Bethesda 5
(BS5) Suspicious of malignancy, Bethesda 6 (B6) Malignant (6,15). Cat-
egory B1 (non-diagnostic or unsatisfactory) is used as an indicator of the
quality of the procedure.

An average of 170 US-FNB are performed annually in our hospi-
tal. The procedure is concentrated in two radiologists who have differ-
ent techniques: radiologist 1 combines the aspiration technique with the
capillarity technique and performs six punctures, while radiologist 2 per-
forms only the capillary technique with three punctures.

We want to know the general performance of US-FNB, according to
the modality of the techniques used.

2. Methodology

Retrospective cross section study. With the endorsement of the Eth-
ics Committee of the institution, the entire thyroid US-FNB performed
between January 2010 and June 2016 were collected from the digital ar-
chive. 873 biopsies were obtained in 774 patients, 650 women and 124
men, for an average of 13.2 biopsies per month. A total of 11 radiologists
with different years of experience (between 1 and 25 years) were classi-
fied according to the operator.

To obtain the samples, a 24 needle is used. In the capillary technique,
the needle is passed alone and forward-backward movement is made in-
side the nodule. In the aspiration technique, the needle is connected to a
10 cm3 syringe. When the needle is inside the nodule a vacuum is cre-
ated in the syringe plunger, which ranges between 3 and 5 cm3, and is
suspended to remove the needle from the nodule. The needle is changed
at each puncture. The material obtained is spread on plates, taken to the
pathology laboratory and colored with Diff Quik®. For the capillary
only technique, the number of plates ranges from 7 to 12 and for the
combined technique of capillarity and aspiration, between 10 and 16. A
pathologist expert in thyroid cytology, with more than 20 years of experi-
ence, reads the biopsies, but is not present during the procedure.

The biopsies of each operator were classified according to the
Bethesda category registered in the pathology report.

In the review of the medical records, it was found that 97 nodules
have histological verification with surgical biopsy. We then made a sub-
group with these 97 nodules that were compared with the gold standard
(the result of histopathology) to see the performance of the method. Hav-
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ing no comparison with the gold standard of the other nodules, they are
excluded from this analysis. The totality of the nodules (873) is used for
the description of the test and to compare the two techniques used in the
Hospital to perform the biopsy.

2.1 Statistical analysis

Excel and SPSS systems are used. Percentages of qualitative vari-
ables are obtained. In order to evaluate the performance of the two mo-
dalities studied, a 2 analysis is performed and, in addition, Fisher’s exact
test.

3. Results

A total of 774 patients, 650 women and 124 men were found in the
Hospital’s digital file, with an average age of 60.8 years, with a total of
873 US-FNB. Table 1 shows the characteristics of the population studied.

Table 1. Characteristics of the target population

Sex: Female 74 (76,3) | 660 (851) 0,026
Age: Median + SD 52413 55+ 15 0,030
Radiologists
1 44 (454) | 300 387)
2 46 (474) | 417 (537)
3 202D 17 .(2.2)
4 22D 16 21
5 - 7 (0,9)
6 22D 8 (1,0) 0,885
7 - 3(0,4)
8 - 2(0,3)
9 - 2(0,3)
10 10,0 3(0.4)
N1 - 10D
Bethesda
1 33D 62 (8.0)
2 1,3 683 (88,0)
3 10,0 6 (0,8)
4 8(83) 30,4 <0.001
5 34 (350) 13.0,7)
6 40 (412) 9(12)

In the overall performance of the procedure, 65 cases were found,
74%, of the Bethesda 1 category (non-diagnostic or insufficient). The
radiologist number 1, who combines the technique by aspiration and the
technique by capillarity and makes 6 punctures, has 6.7% of category
Bethesda 1. The radiologist 2, who only performs capillarity technique
and performs 3 punctures, has 7.8 % of this category Bethesda.

In the institution, 97 nodules were operated, 11.1%. The distribu-
tions of the surgical diagnoses correlated with the Bethesda classifica-
tion are shown in Table 2.
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Table 2. Surgical diagnoses correlated with the Bethesda classification

Surgery Valid Frequency Percentages el TR
percentage percentagedo
1 1 7] 7] 7]
2 8 57] 571 64,3
Benign 4 3 21,4 21,4 85,7
5 2 14,3 14,3 100,0
Total 14 100,0 100.0 333
5 1 33,3 33,3 100,00
Anaplasic Ca 6 2 66,7 66,7
Total 3 100,0 100,0
4 2 50,0 50,0 50,0
Follicular Ca 6 2 50,0 50,0 100,0
Total 4 100,0 100,0 2,6
1 2 2,6 2,6 6,6
2 3 39 39 79
3 1 13 1,3 1,8
Papillary Ca 4 3 3,9 39 52,6
5 31 40,8 40,8 100,0
6 36 47,4 47,3
Total 76 100,0 100,0

Figure 1 shows the distribution of surgical diagnoses, according to

Table 3. Table 2 x 2 of the operated nodules

the Bethesda category reported in US-FNB. Classification True False Total
+ 72 2 74
Figure 1. Distribution of surgical diagnoses according to - 1 12 23
the Bethesda category reported in US-FNB Total 83 14 97
Condition Condition
4 o h Test present absent Total
@ - - + Test
$ (Bethesda 5 72 2 74
° = and 6)
© Lo o o
v o o < - Test
(] wn L ~
el M 2 s (Bethesda 1 n 12 23
é g - ~ to 4)
5} a Total 83 14 97
¢ <
o Shm
= The behavior of the test in the hands of radiologists 1 and 2 is
= i M shown in Table 4. With the y? test, there is a p of 0.162, and when
o L] . ) . . ) . . .
Benign Anaplasic Ca  Follicular Ca Papillary Ca Flsl.ler s exact test is apphed,.a.p Value.: of 0.157 %s obtained, which
o ) indicates that there are no statistically significant differences.
Surgical diagnosis
N N Oz )4 s 6
. J 4, Discussion

Taking as benign the categories Bethesda 1 to 4 and malignant ca-
tegories 5 and 6, of the 97 nodules that have confirmation with surgi-
cal biopsy, sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (NPV) for cytopathology were analyzed:
sensitivity 86.75%; specificity 85.71%; PPV 97.29%; NPV 52.17%
(Table 3).
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The performance of thyroid biopsy guided by ultrasound guided
fine needle depends on the number of procedures performed by the
operator. It is considered that a 7.4% of Bethesda 1 category is a
good performance for the number of procedures we perform. This
result is within what is recommended in the Bethesda system guide,
which indicates that it should be less than 10% (15).
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Table 4. Performance of the test in radiologists 1 and 2

23 264 3 8 24 22 344
6,69 % 76,74 % 0.87 % 2,33 % 6,98 % 6,40 % 100 %
36 377 3 3 21 23 463
7,78 % 81,43 % 0,65 % 0,65 % 4,54 % 4,97 % 100 %

Concentrating the procedure on a low number of radiologists
can be an adequate strategy to improve the performance of the pro-
cedure.

The difference of 1.1% of Bethesda 1 categories (non-diagnostic
or insufficient) between radiologist 1 (combined technique and 6
punctures) and radiologist 2 (capillary technique and 3 punctures)
is statistically non-significant and may be due more to the number
of punctures than technique. Bearing in mind that the capillarity te-
chnique is simpler, easier, simpler and faster, this work allows us to
recommend it to all those who perform the procedure, and to conti-
nue implementing it.

In some studies it is recommended to perform the procedure
with the pathologist present (14). This may decrease the Bethes-
da 1 category results, but it lengthens the procedure and slows the
workflow. In our institution it has not been implemented.

The performance of US-FNB is excellent with good sensitivity,
specificity and PPV. The NPV found is affected by including the ca-
tegory Bethesda 4 (follicular neoplasia) within the benign ones. Its
good PPV makes it useful as a cost-effective method in the diagnosis
of thyroid malignancy.

Surgery was performed on 14 nodes with Bethesda category 1
and 2, due to the concomitant manifestation of another malignant
nodule. Of these, five were papillary cancer and are false negatives
of the fine needle biopsy.

5. Conclusion

The US-FNB of thyroid nodules is a procedure whose perfor-
mance is influenced by the number of biopsies performed by the
operator. Concentrating the procedure on a small number of opera-
tors can improve the performance of the test.

Doing it only with capillary technique or combining the capi-
llary technique with the aspiration technique shows no significant
difference. Because it is simpler and with fewer punctures, we re-
commend doing it with the capillarity technique.

The performance of cytology with respect to surgical biopsy is
good.

The performance of the procedure in the Hospital is within the
established standards.

References

1. Frates MC, Benson CB, Charboneau JW, Cibas ES, Clark OH, Coleman BG, et
al. Management of thyroid nodules detected at US: Society of Radiologists in
Ultrasound consensus conference statement. Radiology. 2005;237(3):794-800.

2. Romdn-Gonzilez A, Restrepo L, Alzate C, Vélez A, Gutiérrez J. Nédulo tiroi-
deo, enfoque y manejo. Revision de la literatura. latreia. 2013;26(2):197-206.

3. Cronan JJ. Thyroid nodules: is it time to turn off the US machines? Radiology.
2008;247(3):602-4.

4. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ, Nikiforov YE,
et al. 2015 American Thyroid Association Management Guidelines for Adult
Patients with Thyroid Nodules and Differentiated Thyroid Cancer: The Ameri-
can Thyroid Association Guidelines Task Force on Thyroid Nodules and Diffe-
rentiated Thyroid Cancer. Thyroid Off J Am Thyroid Assoc. 2016;26(1):1-133.

5. Horvath E, Majlis S, Rossi R, Franco C, Niedmann JP, Castro A, et al. An
ultrasonogram reporting system for thyroid nodules stratifying cancer risk for
clinical management. J Clin Endocrinol Metab. 2009;94(5):1748-51.

6. Baloch ZW, Cibas ES, Clark DP, Layfield LJ, Ljung B-M, Pitman MB, et al.
The National Cancer Institute Thyroid fine needle aspiration state of the scien-
ce conference: a summation. CytoJ. 2008;5:6.

7. Vélez A, Sdenz J, Franceschi I. Consenso médico de biopsia por aspiracién
con aguja fina de tiroides. Reporte de citologia tiroidea basado en el sistema de
Bethesda. Med Lab. 2013;19(11):1-10.

8. Vélez A, Monsalve YM, Loépez E, Rendén J, Lopez C, Escobar AM. Com-
paracion entre la técnica de capilaridad y la biopsia aspiracién con aguja fina
(BACAF) en nédulos de tiroides. Med UPB. 2005;24(2):165-70.

9. Zhou J-Q, Zhang J-W, Zhan W-W, Zhou W, Ye T-J, Zhu Y, et al. Comparison of
fine-needle aspiration and fine-needle capillary sampling of thyroid nodules: a
prospective study with emphasis on the influence of nodule size. Cancer Cyto-
pathol. 2014;122(4):266-73.

10. Mahony GT, Mahony BS. Low nondiagnostic rate for fine-needle capillary
sampling biopsy of thyroid nodules: a singular experience. J Ultrasound Med
Off J Am Inst Ultrasound Med. 2013;32(12):2155-61.

11. De Carvalho GA, Paz-Filho G, Cavalcanti TC, Graf H. Adequacy and diag-
nostic accuracy of aspiration vs. capillary fine needle thyroid biopsies. Endocr
Pathol. 2009;20(4):204-8.

12. Romitelli F, Di Stasio E, Santoro C, Iozzino M, Orsini A, Cesareo R. A compa-
rative study of fine needle aspiration and fine needle non-aspiration biopsy on
suspected thyroid nodules. Endocr Pathol. 2009;20(2):108-13.

13. Kim DW, Choo HJ, Park JS, Lee EJ, Kim SH, Jung SJ, et al. Ultrasonogra-
phy-guided fine-needle aspiration cytology for thyroid nodules: an emphasis
on one-sampling and biopsy techniques. Diagn Cytopathol. 2012;40(Suppl
1):E48-54.

14. Ceresini G, Corcione L, Morganti S, Milli B, Bertone L, Prampolini R, et al.
Ultrasound-guided fine-needle capillary biopsy of thyroid nodules, coupled
with on-site cytologic review, improves results. Thyroid Off ] Am Thyroid As-
soc. 2004;14(5):385-9.

15. Cibas ES, Ali SZ. The Bethesda System for Reporting Thyroid Cytopathology.
Thyroid Off J Am Thyroid Assoc. 2009;19(11):1159-65.

Correspondence

Carlos Mario Gonzdlez Vasquez

Calle 37B Sur # 28C-01

Medellin, Colombia
carlosmariogonzalezvasquez@hotmail.com
vanexagg@hotmail.com

Received for evaluation: October 3, 2017
Accepted for publication: March 14, 2018

4844 Description of the Thyroid Biopsy with Fine Needle Guided with Ultrasound. Garcia V., Gonzélez C.





