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Abstract

Background. Fine-needle aspiration biopsy (FNAB) is the most accurate and cost-effective method to evaluate thyroid
nodule for possible malignancy. However, an adequate specimen is required for proper examination by a pathologist.
Rapid on-site evaluation (ROSE), a service typically provided by pathologists, is the real-time evaluation for adequacy of
FNAB smears which can help improve adequacy rates by allowing the submission of additional thyroid samples when the
submitted samples are inadequate. This study aims to investigate if ROSE done by trained Endocrinologists can improve
specimen adequacy in our patients.

Methods A total of 192 patients were included in this study and were divided in two groups: a ROSE group (n=96) and a
non-ROSE group (n=96). In the ROSE group, the smear of thyroid aspirate was evaluated for adequacy by a trained
Endocrinologist in real time. In the non-ROSE group, specimens are directly sent to the Pathologist.

Results ROSE done by Endocrinologists had 94% sensitivity, 46% specificity and 82% accuracy compared to a Pathologist.
The adequacy rate under the ROSE group was 84.38% and 81.25% in non-ROSE group.

Conclusion Our study showed that ROSE can improve adequacy rate in our center. ROSE can also be used by physicians
in the provinces who are performing FNAB of the thyroid without ultrasound guidance to improve specimen adequacy and
lessen repeat biopsy.
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Introduction

Thyroid nodules are a common problem among Filipinos
needing further diagnostic investigation. Thyroid cancer
ranked 8" among the most common cancers among
Filipinos.! The prevalence of goiter in the Philippines was
reported to be at 6.7% in 1993.2 The American Thyroid
Association (ATA) in 2015 recommended ultrasound
guided fine-needle aspiration biopsy (FNAB) as the
procedure of choice in evaluating thyroid nodules. Fine
needle aspiration biopsy is the most accurate and cost-
effective method available to patient which carries
minimal risk.3 Complications encountered are usually
minor such as local pain and hematoma.* A review of
thyroid FNAB done in the Philippines in 2017 reported a
wide range of sensitivity (30.7% - 73%), specificity (83 -
100%) and accuracy (72.8% - 87.2%) among different
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hospitals in the Philippines attributed to poor tissue
sampling due to extensive practice of FNAB without
ultrasound guidance.®

In the typical local setting, FNAB is done and the
specimen is sent to the laboratory for processing. There
is usually an interval of several days before the specimens
are evaluated, initially for adequacy and then for thyroid
cytology and classification. Since evaluation for specimen
adequacy is not done at the time the FNAB is done, a
submitted specimen may be inadequate and the chance
to submit additional specimens is lost. Patients will need
to undergo repeat biopsy if the submitted specimens are
inadequate which results in additional costs, pain and
patient dissatisfaction. In our country, Endocrinologists
as part of their fellowship training acquire the skills in
performing FNAB of thyroid and are further certified in
workshop during their annual convention.

In a review of thyroid FNAB done at the Medical City
Ortigas in 2017, 38.3% (319 out of 833) of the specimens
were found to be non-diagnostic. Rapid on-site
evaluation (ROSE) is a service that is typically provided by
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pathologists to evaluate the cellular adequacy of FNAB
smears. ROSE has the potential to improve the adequacy
rates of FNAB by allowing the physician doing the biopsy
to submit additional specimens when the initially
submitted samples were interpreted as inadequate.
ROSE has been shown to improve per-case adequacy
rate by 12%, with higher rates of improvement seen in
locales with high baseline inadequacy ratesé. However, in
the local setting, ROSE is not routinely available either
due to additional cost or generally not offered by health
care facilities. In this study, we looked into the
effectiveness and impact of ROSE done by trained
Endocrinologists on adequacy rate in our institution.

Scientific Significance. This study aims to decrease
repeat biopsy of the thyroid by improving sample
adequacy through implementation of ROSE.

General Objective. To measure the impact of rapid on-
site evaluation (ROSE) in ultrasound guided fine-needle
aspiration biopsy of thyroid nodules.

Specific Objectives

1. To quantify improvement of thyroid FNAB
specimen adequacy rate using ROSE.

2. To determine the repeat biopsy rate using
ROSE.

Methodology

Study Design. This is a cross-sectional study carried out
at The Medical City Ortigas by the Department of Internal
Medicine - Section of Endocrinology in collaboration with
the Department of Pathology.

Study Subjects. Inclusion criteria includes patients
scheduled for thyroid FNAB with the following
characteristics:

1. Thyroid nodule > 1 cm in diameter who were
able to meet the ATA sonographic pattern
criteria for FNAB

2. Age > 18 years old

3. Those who provided informed consent

Exclusion criteria:

1. Significant risk of bleeding (anti-platelet / anti-
coagulant medications that cannot be safely
withheld)

2. Known bleeding disorders

Sample Size. The sample size was calculated using the
prevalence rate of goiter (6.7%) reported by Carlos-
Raboca et. al. in 1993.2 We used a confidence interval of
95% and a margin of error of 0.05. The total number of
patients included in the study is 192.

n=[xp(1-p)/m?
n=[1.962x6.7(1-6.7)]/ 0.052
n=296

Data Collection. Patients being worked-up for a thyroid
nodule who fulfilled the inclusion and none of the
exclusion criteria were included in the study after
obtaining the informed consent in the Endocrine,
Diabetes, and Thyroid center by the primary investigator.
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Each patient will be assigned randomly to either the non-
ROSE or ROSE group using the fish-bowl method. The
attending physician performs the ultrasound-guided
fine-needle aspiration biopsy of the thyroid. For each
thyroid nodule, at least two thyroid aspirate smears are
done on glass slides. One smear per nodule will be
stained using the following Diff-Quik method: 1) The
thyroid aspirate is smeared thinly on glass slides and air
dried. 2) The glass slide was dipped five times in
methanol, 3) then they were dipped five times in eosin;
and 4) five times in methylene blue. Each glass slide was
allowed enough time to drip off completely before
dipping again in a solution. The glass slides were then
rinsed with distilled water until the runoff from the slides
became clear. An assigned Thyroid clinic nurse collected
the prepared specimens after the FNAB and presents it
to the investigators for determination of specimen
adequacy. An adequate specimen is defined as presence
of six or more groups of 10 follicular cells. Specimens that
did not fulfill this criterion were labeled as inadequate. In
cases where the specimen was inadequate, the attending
physician was asked by the Thyroid clinic nurse to
provide another specimen for re-evaluation. Repeat
biopsy was done until adequate specimen was collected.
All the specimens obtained will be sent at the pathology
department for evaluation. Patient assigned to non-ROSE
group had their specimens sent directly to pathology
after the fine-needle aspiration biopsy.

Administrative, Ethical and Regulatory Consideration.
The study was approved by the institute’s research ethics
committee. Confidentiality and anonymity were
maintained by assigning a specific number to each of the
subjects and allowing only the primary investigator and
co-investigator access to the data.

Results

A total of 192 cases were included in the research: 96
cases were assigned under the ROSE group while
another 96 cases were assigned under non-ROSE group.
Mean age of those under ROSE group was 47.98 years
old + 10.11, while mean age of those under non-ROSE
group was 47.60 years + 10.23. There were 81 female
and 15 males both in ROSE and non-ROSE group
respectively. There was no significant difference in the
subjects both in ROSE and non-ROSE group (Table ).

The total number of inadequate specimens read by
Endocrinologist were 18 on the first sample consisting of
13 true inadequate and 5 false inadequate specimens. A
second sample was done among the 18 specimens and
revealed 14 (78%) true adequate and 5 (28%) false
adequate specimens. (Figure 1).

The adequacy rate of the first and second sample read by
the Pathologist was 75%. (Table II).

True adequate thyroid specimen was 94% while the false
adequate thyroid specimen was 54%. True inadequate
thyroid specimen was 46% while the false inadequate
thyroid specimen was 6%. (Table Ill).

Under the ROSE group, 84.38% of the cases considered
adequate by the endocrinologist were confirmed to be

297



Dungca, Chua and Alcazaren

Endocrinologist Reading:
Adequate (N=78)

l

|

Pathologist Reading:
Adequate (N=67)
TRUE ADEQUATE

Pathologist Reading:
Inadequate (N=11)
FALSE ADEQUATE

l

Endocrino

logist Reading:

Inadequate (N=18)
True Inadequate = 13
False Inadequate =5

i

Additional
FNAB done

l

Endocrinologist Reading:
Adequate (N=18)

[

l

Pathologist Reading:
Adequate (N=14)
TRUE ADEQUATE

Pathologist Reading:
Inadequate (N=5)
FALSE ADEQUATE

Figure 1. Outcomes of First and Second Sample under ROSE

Table I. Baseline Characteristics of Study Subjects

Frequency (%); Mean + SD p.
Total ROSE Non-ROSE value
(n=192) (n=96) (n=96)
Age 47.79 + 47.98 + 47.60 +
10.14 10.11 10.23 0.799
Sex 1.000
Male 30 (15.63) 15 (15.63) 15 (15.63)
Female 162 (84.38) | 81(84.38) 81(84.38)

Table Il. First and Second Sample under ROSE
read by a Pathologist

Pathologist
Adequate Inadequate Total
86 (75%) 28 (25%) 114 (100%)
Table lll. Frequency (%) of First and Second Sample
Combined (ROSE group)
Done by Pathologist Total
Adequate Inadequate
Adequate 81 (94%) 15 (54%) 96
Done by Inadequate | 5 (6%) 13 (46%) 18
Endocrinologist
Total 86 28 114
Table IV. Adequacy rate of ROSE vs non-ROSE group
Frequency (%) p-value
Total ROSE Non-ROSE
(n=192) (n=96) (n=96)
Adequate | 159 (82.81) | 81(34.38) | 78(81.25) | ..
Inadequate | 33 (17.19) | 15(15.63) | 18 (18.75) :
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adequate by the pathologist while 81.25%
was seen in the Non-ROSE group. (Table IV).

Discussion

Adequacy is defined as a measure of
sampling performance. ROSE was previously
reported to improve specimen adequacy if

the baseline adequacy rate is low.®
Chamorro et. al. in 2017 reported that
inadequate specimen has 76%

unsatisfactory diagnostic yield compared to
only 2% if the specimen is adequate.
Unsatisfactory diagnostic yield results to a
decrease in likelihood that a specimen will
provide the information needed to establish
a diagnosis. ROSE significantly decreased
their unsatisfactory samples by 30%. They
also stated that ROSE was able to improve
the diagnostic yield of specimens to 90.5%
compared to 60% with conventional fine-
needle aspiration biopsy.” Simsek et al.
compared the non-diagnostic result of
thyroid FNAB specimen with ROSE and non-
ROSE.8 In the ROSE group only 2% had non-
diagnostic result while 15.7% in the non-
ROSE group which was statistically
significant (p = <0.0001). Zhu and Michael in
2007 reported that the non-diagnostic rate
in ROSE was 5.9% while 31.8% in non-ROSE
group which was also statistically significant
(p =<0.001).°

Witt and Schmidt in 2013 identified the
impact of ROSE in FNAB of thyroid lesions.°
The average adequacy rate with ROSE was
92% while 83% in non-ROSE group which
was statistically significant (p=0.002). There
was modest improvement with the use of
ROSE when the baseline adequacy rate with
ROSE was >80%. Pastorello et. al. showed
that ROSE has an adequacy rate of 93.4%
while non-ROSE has 69.4% which was also
statistically significant (p<0.0001).M
However, in a study done by O'Malley et al.,
the adequacy rate with ROSE was 55% while
50% in the non-ROSE group which was not
statistically significant (p = 0.815)."2

Pastorello et. al., Jiang et.al., De Koster et. al.
and Redman et. al reported that ROSE can
reduce number of needle passes to achieve
an adequate  specimen.'"35  The
aforementioned studies had reported
different number of needle passes necessary
to achieve an adequate specimen which
were 1.48 +0.71,1.7+0.6,1.75 + 0.86 and
3.2 + 0.07 respectively. While in a study
done by Zhu and Micheal in 2007, they
noted that 4 - 6 needle passes per nodule
can lessen non-diagnostic rates and no
improvement was seen with additional
needle passes.” Unfortunately, we were not
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able to include the number of needle passes in our
analysis.

The adequacy rate for ROSE and non-ROSE were 84.38%
and 81.25% respectively. The difference in nodule
characteristics, number of needle passes, needle gauge
used and smear preparation were the factors that might
influence the adequacy rate in both ROSE and non-ROSE
group.

A Pathologist re-examined the ROSE specimens in our
study. There was an increase in specimen adequacy after
obtaining the repeat FNAB in the ROSE group (75% vs
84%). ROSE done by Endocrinologists had 94%
sensitivity, 46% specificity and 82% accuracy compared
to the examination done by the Pathologist. Our skill in
identifying inadequate specimens can be enhanced by
implementation of ROSE in all thyroid FNAB in our
center.

Conclusion and Recommendations

Our study showed that ROSE can improve adequacy rate
in our center. ROSE can also be used by physicians in the
provinces who are performing FNAB of thyroid nodules
without ultrasound guidance to improve specimen
adequacy and lessen repeat biopsy. Further training and
honing of skills by physician doing ROSE s
recommended to further improve detection of
inadequate specimens and also to reduce additional
sampling from samples improperly labeled as
inadequate.

We recommend further studies regarding use of ROSE in
thyroid FNAB with focus on applicability in the local
setting such as proper training of individuals in
identifying specimen adequacy and its effect on other
factors such as characteristics of the nodule, needle
gauge used, number of needle passes and skill in smear
preparation. We believe that ROSE done by properly
trained individuals could decrease repeat biopsy rate,
avoid additional expenditures and improve patient
satisfaction.

Conflict of Interest: There is no conflict of interest
among the authors of this paper.

References

1. Laudico AV, Mirasol-Lumague MR, Medina V, Mapua CA,
Valenzuela FG & Pukkala E. “Philippine Cancer Facts and
Estimates.” Philippine Cancer Society. 2015.

2. Carlos-Raboca, J., Jimeno, C. A, Kho, S. A., Andag-Silva, A. A.,
Jasul, Jr., G. V., Nicodemus, Jr., N. A., Cunanan, E. C., &
Duante, C. A. The Philippine Thyroid Diseases Study (PhilTiDeS
1): Prevalence of Thyroid Disorders Among Adults in the
Philippines. Journal of the ASEAN Federation of Endocrine
Societies, 27/(1), 27. 2014.

Vol 59 No. 4

3.

10.

1.

12.

13.

14.

Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ,
Nikiforov YE, Pacini F, Randolph GW, Sawka AM, Schlumberger
M, Schuff KG. 2015 American Thyroid Association management
guidelines for adult patients with thyroid nodules and
differentiated thyroid cancer: the American Thyroid Association
guidelines task force on thyroid nodules and differentiated
thyroid cancer. Thyroid. 2016 Jan 1;26(1):1-33.

Polyzos SA, Anastasilakis AD. Clinical complications following
thyroid fine-needle biopsy: a systematic review. Clinical
endocrinology. 2009 Aug;71(2):157-65.

Abelardo AD. Thyroid fine-needle aspiration practice in the
Philippines. Journal of Pathology and Translational Medicine.
2017 Nov;51(6):555.

Schmidt RL, Witt BL, Lopez-Calderon LE, Layfield LJ. The
influence of rapid onsite evaluation on the adequacy rate of
fine-needle aspiration cytology: a systematic review and meta-
analysis. American Journal of Clinical Pathology. 2013 Mar
1;139(3):300-8.

Chamorro FM, Calle JA, Stein JE, Merchancano L, Brifiez AM,
Wilches AA. Experience of the Implementation of rapid on-site
evaluation in ultrasound-guided fine-needle aspiration biopsy of
thyroid nodules. Current problems in diagnostic radiology. 2018
Jul 1;47(4):220-4.

Simsek GG, Ertugrul DT, Guresci S, Simsek H. Is there a role for
on-site evaluation of thyroid fine needle aspiration to reduce the
nondiagnostic rate?. Endocrine pathology. 2013 Jun 1;24(2):57-
61.

Zhu W, Michael CW. How important is on-site adequacy
assessment for thyroid FNA? An evaluation of 883 cases.
Diagnostic cytopathology. 2007 Mar;35(3):183-6.

Witt BL, Schmidt RL. Rapid onsite evaluation improves the
adequacy of fine-needle aspiration for thyroid lesions: a
systematic review and meta-analysis. Thyroid. 2013 Apr
1,23(4):428-35.

Pastorello RG, Destefani C, Pinto PH, Credidio CH, Reis RX,
Rodrigues TD, Toledo MC, De Brot L, Costa FD, do Nascimento
AG, Pinto CA. The impact of rapid on-site evaluation on thyroid
fine-needle aspiration biopsy: A 2-year cancer center
institutional  experience. Cancer Cytopathology. 2018
Oct;126(10):846-52.

O’Malley ME, Weir MM, Hahn PF, Misdraji J, Wood BJ, Mueller
PR. US-guided fine-needle aspiration biopsy of thyroid nodules:
adequacy of cytologic material and procedure time with and
without immediate cytologic analysis. Radiology. 2002
Feb;222(2):383-7.

Jiang D, Zang Y, Jiang D, Zhang X, Zhao C. Value of rapid on-
site evaluation for ultrasound-guided thyroid fine needle
aspiration. Journal of International Medical Research. 2019
Feb;47(2):626-34.

De Koster EJ, Kist JW, Vriens MR, Rinkes IH, Valk GD, De Keizer
B. Thyroid ultrasound-guided fine-needle aspiration: the positive
influence of on-site adequacy assessment and number of needle
passes on diagnostic cytology rate. Acta cytologica.
2016;60(1):39-45.

. Redman R, Zalaznick H, Mazzaferri EL, Massoll NA. The impact

of assessing specimen adequacy and number of needle-passes
for fine-needle aspiration biopsy of thyroid nodules. Thyroid.
2006 Jan 1;16(1):55-60.

299



