Open access Short report

BMJ Open Quality QQuality improvement initiative to
standardise thyroid ultrasound reports
and reduce unnecessary fine-needle
aspiration biopsies of thyroid nodules

To cite: Chan AJ, Sarrazin J,
Halperin IJ, et al. Quality
improvement initiative

to standardise thyroid
ultrasound reports and reduce
unnecessary fine-needle
aspiration biopsies of thyroid
nodules. BMJ Open Quality
2022;11:¢001769. doi:10.1136/
bmjog-2021-001769

» Additional supplemental

material is published online only.

To view, please visit the journal
online (http://dx.doi.org/10.
1136/bmjog-2021-001769).

Received 3 December 2021
Accepted 12 March 2022

| '.) Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

'Department of Medicine,
University of Toronto, Toronto,
Ontario, Canada
%Department of Medical
Imaging, Sunnybrook Health
Sciences Centre, Toronto,
Ontario, Canada

®Division of Endocrinology,
Sunnybrook Health Sciences
Centre, Toronto, Ontario, Canada
“Division of General Internal
Medicine, Sunnybrook Health
Sciences Centre, Toronto,
Ontario, Canada

Correspondence to
Dr Alvita J Chan;
alvita.chan@mail.utoronto.ca

Alvita J Chan
Adina Weinerman*

INTRODUCTION
Thyroid nodules are extremely common'
however, most nodules are benign, and even
malignant nodules typically follow an indo-
lent course.” * With the advancement in
ultrasonography and diagnostic techniques,
thyroid nodules are biopsied more frequently,
and the incidence of thyroid cancer has mark-
edly increased.” However, mortality from
thyroid cancer has remained relatively stable,’
suggesting an increasing trend towards over-
investigation.5

The American College of Radiology
published the Thyroid Imaging Reporting
and Data System (TI-RADS) in 2017 that
aimed to reduce unnecessary investigations
of thyroid nodules based on findings on
ultrasounds.” Several studies have shown
that, when compared with other risk stratifi-
cation systems, the TI-RADS guidelines led
to a reduction in unnecessary fine-needle
aspiration (FNA) biopsies while ensuring
most malignant nodules were either biopsied
or monitored.*"" The purpose of this study
was to implement TI-RADS guidelines in a
tertiary care radiology department with the
aim to reduce unnecessary FNAs.

METHODS

A process mapping analysis was first
conducted to understand the process of
thyroid ultrasound reporting and subsequent
FNA referrals. Our thyroid ultrasounds are
performed by sonographers, who document
their preliminary findings on a paper work-
sheet. The images and the worksheet are
then reviewed by a radiologist, who dictates
the final ultrasound report. However, sonog-
raphers and radiologists documented their
findings in varying level of detail, and many
reports did not provide sufficient description
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of thyroid nodules for ordering physicians to
determine the TI-RADS risk category.

A lead radiologist (JS) was selected to
carry out a stepwise approach to implement
the TI-RADS system. This involved educa-
tional sessions for radiologists and sonogra-
phers, a redesigned sonographer worksheet
that incorporated the TI-RADS descriptors
and development of a structured dictation
template. To optimise the design of the new
tools, several plan—-do-study—act cycles were
carried out to obtain and incorporate feed-
back from sonographers, radiologists and
endocrinologists. Please refer to the online
supplemental material for the redesigned
sonographer worksheet and an example of a
report dictated using the template. The rede-
signed sonographer worksheet and dictation
template was implemented in January and
February 2020, respectively.

To measure the fidelity of implementation
for our interventions, 10% of all thyroid ultra-
sound reports reported between July 2019
and December 2020 were randomly sampled
to determine whether the new sonographer
worksheet and dictation template were used,
and whether the report provided sufficient
information on the thyroid nodules to deter-
mine nextsteps as per the TI-RADS guideline.

Our primary outcome measure was the
percentage of FNAs deemed unnecessary
by the TI-RADS guideline. A retrospective
chart review was performed to review FNAs
performed between July 2019 and December
2020. Thyroid nodules that were identified
as a result of post-thyroid cancer surveillance
were excluded. The specialty of the ordering
physician was noted as there may be varying
experience with the TIRADS guideline
among specialties.

Of the nodules that were unnecessarily
biopsied based on the TI-RADS guidelines,
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Figure 1 (A) Run chart depicting the percentage of sampled
ultrasound reports that had inadequate characterisation of
thyroid nodules in the preintervention and postintervention
period. The arrows indicated when the two interventions were
implemented. The dotted line indicates the baseline median
of 55% in the preintervention period. (B) Run chart depicting
the percentage of unnecessary FNAs in the preintervention
and postintervention period. The dotted line indicates the
baseline median of 29% in the preintervention period. FNA,
fine-needle aspiration.

Percentage of unnecessary FNAs

the number of nodules with a non-benign pathology were
measured.

The outcome and fidelity measures were analysed using
run charts based on monthly data collection. The data pre
intervention and post intervention were also compared
statistically using independent t-tests. Significance was
defined as p<0.05.

Patients or the public were not involved in the design,
or conduct, or reporting or dissemination plans of this
study.

RESULTS

Fidelity of implementation

A total of 141 thyroid ultrasound reports (n=63 pre inter-
vention, n=78 post intervention) were included in this
analysis. Among the sampled reports, the adoption rate
was 100% for the redesigned sonographer worksheet,
and 93% for the dictation template. As shown in figure 1,
the percentage of reports with inadequate characterisa-
tion of nodules decreased drastically after implementa-
tion of the interventions (54.9% vs 0%, 95% CI: 0.39 to
0.71, p<0.001).

Percentage of unnecessary FNAs

Actotal of 334 FNAs were included in this analysis, of which
159 were performed in the preintervention period, and
175 in the postintervention period. Due to the COVID-19
pandemic, there were no FNAs performed in April and
May 2020, and only four were performed in June 2020. In
the preintervention period, 78.6% of FNAs were ordered
by endocrinologists, 10.1% by otolaryngologists, 3.1% by
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family physicians and 8.2% by other specialists. In the
postintervention period, 60.6% of FNAs were ordered by
endocrinologists, 11.4% by otolaryngologists, 11.4% by
family physicians and 16.6% by other specialists.

The percentage of unnecessary FNAs decreased
from 28.3% to 9.7% (95% CI: 0.09 to 0.27, p<0.001)
following the implementation of the interventions. As
shown in figure 1, there was a sustained shift from June
to December 2020 after the interventions were imple-
mented, indicating a special cause variation.

Non-benign nodules not meeting criteria for hiopsy

A total of 62 thyroid nodules were unnecessarily biop-
sied according to the TI-RADS guidelines (n=45 in the
preintervention period and n=17 in the postintervention
period). Of these, 14 had a non-benign pathology result
(n=11 pre intervention, n=3 post intervention); however,
11 of these met criteria for repeat ultrasound follow-up.

DISCUSSION

Our quality improvement initiative led to a significant
decrease in unnecessary FNAs. The two interventions to
support TI-RADS implementation, a sonographer work-
sheet and a structured dictation template, were highly
adopted, leading to successful standardisation of thyroid
ultrasound reports that incorporated the TI-RADS guide-
line. The result of our study was consistent with that
conducted by Griffin et al,'* where a structured reporting
template based on the TI-RADS guideline resulted in
improved quality of thyroid ultrasound reports with better
description of thyroid nodules and definitive manage-
ment recommendations.

Although a small number of non-benign nodules would
have been missed after implementation of TI-RADS, we
believe the reduction in harm related to overinvestigation
outweighs that of missing a small portion of malignant
nodules that are most likely indolent.

Several key elements contributed to our initiative’s
success and high adoption rate of the interventions.
Education sessions ensured sonographers and radiolo-
gists understood the rationale for changing the reporting
system and increased engagement. We also employed
user-centred design principles and worked closely with
our end users throughout the design and implementa-
tion process.

In terms of limitations, given the TI-RADS system
requires more features of each thyroid nodule to be
described, a balancing measure is that sonographers
and radiologists have to spend more time assessing and
documenting their findings. Thyroid ultrasound appoint-
ments were extended by 10min after implementation
of the TI-RADS system, but the amount of extra time
required was not formally quantified during our study. It
is expected that the time needed will decrease as sonog-
raphers becomes more familiar with TI-RADS and with
subsequent scans for the same patient.
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In summary, we described a successful quality improve-
ment initiative involving the implementation of the
TI-RADS reporting system, leading to standardisation of
thyroid ultrasound reports and in turn, significant reduc-
tion in unnecessary FNAs of thyroid nodules. The general
principles of standardisation and user-centred design can
be widely applied by others when implementing TI-RADS
or other best practice guidelines.
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Supplementary Material

Thyroid Ultrasound — PRELIMINARY REPORT ONLY

Patient Name: MRN: Exam Date:
ACCH#: RADIOLOGIST: SONOGRAPHER: Prev?: N/Y Date:
HISTORY:

RISK FACTORS: Personal history of thyroid malignancy: Y / N
Family history of thyroid malignancy: Y / N
Personal history of radiation: Y / N
Personal history of endocrine syndrome: Y / N

OVERALL: Homogenous / Heterogeneous  Number of nodules:

RIGHT LOBE: Size (W x AP): Previous size:
# | LOC | SIZE (Sag x Ax x AP) PREV SIZE COMPOSITION | ECHOGENICITY 1\-ICILDLE> MARGINS ECHOGENIC FOCI | Pts
1 cspMS|at=| |l |[nY|sidLIE|nctMRP
2 cspMS|at=]|l|[nY|sidLIE|nctcMRP
3 cspMS|at=| |l |[nY|sidLIE|nctMRP
4 cspMS|at=,1|nY|sidLIE|nctMRP
Comments:
LEFT LOBE: Size (W x AP): Previous size:
# | LOC | SIZE (Sag x Ax x AP) PREV SIZE COMPOSITION | ECHOGENICITY 1;,0:6"; MARGINS ECHOGENIC FOCI | Pts
1 cspMS|at=||l|nY|sidLIE|nc¢MRP
2 cspMS|at=,0|nY|sidLIE|nc¢dMRP
3 cspMS|at=||l|nY|sidLIE|nccMRP
4 cspMS|at=]1ll|nY]|sidLIE|ncMRP
Comments:
ISTHMUS: Size (AP): Previous size:
# | LOC | SIZE (Sag x Ax x AP) PREV SIZE COMPOSITION | ECHOGENICITY 1\-ICILDLE> MARGINS ECHOGENIC FOCI | Pts
1 cspMS|at=| |l |[nY|sidLIE|nctMRP
Comments:
LYMPH NODES: Normal / Abnormal
OTHER COMMENTS:
TIRADS Guidelines (2017):
Report 4 most COMPOSITION ECHOGENICITY TALLER MARGINS ECHOGENIC FOCI POINTS/TIRADS LEVEL
suspicious THAN WIDE
nodules with ¢ Cystic 0 [ a Anechoic 0 | no 0 s Smooth 0 | n None 0 | OPts TR1 Benign
highest sp Spongiform 0 | 1 Hyperechoic 1 | Yes 3 id lil-defined 0 | ct Comet-Tail 0 | 2Pts TR2 Not
TIRADS score | M Mixed cystic & nodule 1 | = |spechoic 1 L Lobulated 2 | M Macrocalc 1 suspicious
S Solid 2 . I Irregular 2 | R Rimcalc 2 | 3Pts TR3 Mildly
L Hypoechoic . 2 E Extra- 3 | P Punctate 3 suspicious
*If cystic or spongiform, do L1 Very Hypoechoic 3 Thyroidal ext 4-6 Pts TR4 Moderately
not add further points for suspicious
other categories 7+ Pts TR5 Highly
suspicious

Figure 1: The redesigned sonographer worksheet
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FINDINGS:

THYROID:

Texture: Homogeneous

Estimated total number of nodules:
Rt: >/=1cm: 1

Lt: >/=1cm: 1
Isthmus: 0

Number of spongiform nodules >/= 2cm not described below (TR1): 0
Number of mixed cystic and solid nodules >/= 1.5cm not described below (TR2):0

MARKER NODULES:

Nodule#: 1

Location: Right midpole

Maximum size (S x TR x AP): 0.4 x 0.5 x 0.4 cm cm;
Composition: Solid

Echogenicity: hypoechoic (2)

Shape: Wider than tall

Margins: ill-defined (0)

Echogenic foci: No, , ,

ACR TI-RADS total points: 4
ACR TI-RADS risk category: Moderate
Prior biopsy: N

Nodule#: 2

Location: Right midpole

Maximum size (S x TR x AP): 1.2x 0.9 x 0.7 cm;
Composition: mixed cystic and solid (1)
Echogenicity: isoechoic (1)

Shape: Wider than tall

Margins: Extrathyroidal extension (3)

Echogenic foci: no

ACR TI-RADS total points: 5
ACR TI-RADS risk category: Moderate
Prior biopsy: No

Nodule#: 3

Location: Left upper pole

Maximum size (Sx TR xAP): 2.8 x 1.4 x 1.3 cm;
Composition: Solid

Echogenicity: hyperechoic (1)

Shape: Wider than tall

Margins: ill-defined (0)

Chan AJ, et al. BMJ Open Qual 2022; 11:e001769. doi: 10.1136/bmjog-2021-001769
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Echogenic foci: No

ACR TI-RADS total points: 3
ACR TI-RADS risk category: Mildly suspicious
Prior biopsy: No

Nodule#: 4

Location: Left midpole

Maximum size (S x TR x AP): 0.7 x 0.5 x 0.5 cm;
Composition: Solid

Echogenicity: hypoechoic (2)

Shape: Wider than tall

Margins: ill-defined (0)

Echogenic foci: no

ACR TI-RADS total points: 4
ACR TI-RADS risk category: Moderate
Prior biopsy: No

LYMPH NODES: No
OPINION:

4 thyroid nodules as described above. Ultrasound-guided FNA suggested for the left TIRADS 3 nodule. Follow-up
suggested for the other nodules.

ACR TI-RADS recommendations:

TR5 (>/= 7 points) -FNA if >/= 1cm, follow-up if 0.5 -0.9 cm every year for 5 years
TR4 (4-6 points) -FNA if >/= 1.5cm, follow-up if 1 -1.4 cmin 1, 2, 3 and 5 years
TR3 (3 points)-FNA if >/= 2.5cm, follow-up if 1.5-2.4 cmin 1, 3 and 5 years

TR2 (2 points) \T\ TR1 (0 points) -No FNA or follow-up

Figure 2: A sample thyroid ultrasound report using the new structured dictation template
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