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Abstract

Objective: To evaluate the time to thyroidectomy in patients with nodular
goiter and postoperative tumor stage in patients with Differentiated Thyroid
Carcinoma (DTC) depending on the use of ultrasound in endocrinology
consultations.

Methods: Retrospective and monocentric cohort study of 284 patients (48.7
+ 13.6 mean age; 84% women) that underwent thyroidectomy between 2011 and
2014. Time-to-surgery and tumor stage was evaluated in two cohorts: patients
examined both in endocrinology (clinical evaluation) and radiology departments
(ultrasound and Ultrasound-Guided Fine-Needle Aspiration biopsy (USG-FNA)),
and patients examined exclusively in the endocrinology department (clinical
evaluation, ultrasound and USG-FNA).

Results: Timeframe from first endocrinology visit until referral for surgery
was significantly reduced in the patients studied exclusively in the endocrinology
department, both overall (40.5 + 53.6 vs 122.7 + 77.9 days; p< 0.001) and in
patients with suspected DTC (65.1 + 104.6 vs 133.5 + 79.9 days; p: 0.024) or
confirmed DTC (65.5 + 94.4 vs 136.4 + 80.2 days; p: 0.001). In DTC patients,
there was no difference between groups regarding the size of the primary tumor
(18.0 £11.9 vs 18.1 + 11.0 mm, p: 0.987), lymph node extension (21% vs 31%),
distant metastases (6% vs 5%) or postoperative tumor stage.

Conclusions: The inclusion of thyroid ultrasound and US-FNA in
endocrinology consultations can significantly reduce the clinical study timeframe
before surgery, and even without affecting the tumor stage in patients with DTC.
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Introduction

Thyroid nodular disease is very common in daily clinical practice.
In fact, it is generally detected by means of palpation in 3-7% of the
total population and in 70% by ultrasound [1-3]. Most thyroid nodules
are asymptomatic and benign and, in general, they only require
observation and follow-up. However, some thyroid nodules grow,
become symptomatic and require treatment, generally surgery [4,5].
On the other hand, around 5% of thyroid nodules are malignant and
the patient also needs to undergo a thyroidectomy [6-8]. Therefore,
the main challenges when facing a patient with a thyroid nodular
disease are to establish whether the lesion is malignant or benign and
to offer the most suitable treatment in each case, depending on the
diagnosis, clinical suspicion, size of the nodules and functionality.

Thyroid ultrasound is the most important diagnostic imaging
technique when evaluating a thyroid nodular disease given its high
sensitivity in detecting thyroid nodules, its convenience when carrying

out measurements, its high specificity to identify malignant nodules
and its use as a guide when carrying out an Ultrasound-Guided
Fine-Needle Aspiration biopsy (USG-FNA) of thyroid nodules and/
or suspicious cervical lymph nodes [9-14]. In our country, the vast
majority of thyroid ultrasounds and USG-FNAs are performed by
radiologists of diagnostic radiology departments [15-17]. There are
few endocrinology departments (even if they are ever-growing) where
the ultrasound is performed by the endocrinologists themselves in a
single appointment [18]. In these cases, it is even possible to carry
out a USG-FNA of thyroid nodules or suspicious lymph nodes in the
same consultation [19-24].

We currently have little information on whether the time to
establish and offer the most appropriate treatment for patients
with thyroid nodular disease would be affected if performed by an
endocrinologist. There is currently only one publication in our
country that demonstrates a reduction in time-to-surgery in these
patients. Moreover, in the case of Differentiated Thyroid Carcinoma
(DTC), it is recommended to optimize study and treatment times
[6,25]. With an early diagnosis, it is more likely for the cancer to be
restricted to the thyroid gland and, therefore, only surgical treatment
necessary, resulting in a decrease of the relapse rate and the associated
mortality [26]. Hence, the objective of our research has been to
determine whether the use of thyroid ultrasound and USG-ENA of
thyroid nodules in endocrinology consultations is able to reduce the
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Table 1: Time to thyroidectomy in patients examined in single appointment of endocrinology or jointly in endocrinology and radio-diagnosis.

Patients Study in single appointment of endocrinology Endocrine and RD study P
All the patients
N (% of total patients) 139 (100%) 145 (100%) -
Endocrine consultations (n) 20+0.8 27+0.8 <0.001
Time 1 (days) 285+12.1 32.0+28.4 0.301
Time 2 (days) 40.5+53.6 122.7+77.9 <0.001
Time 3 (days) 174.0 £ 110.6 205.4 +£139.5 0.045
Total time (days) 247.9 £ 115.8 353.8+116.1 <0.001
Patients suspicious of DTC cytology
N (% of total patients) 18 (13%) 25 (17%) 0.679
Endocrine consultations (n) 21+14 27+0.8 0.076
Time 1 (days) 27.0+11.0 28.3+10.0 0.695
Time 2 (days) 65.1 +104.6 133.5+79.9 0.024
Time 3 (days) 37.3+18.1 60.5+42.9 0.037
Total time (days) 134.6 +129.8 211.1+103.2 0.042
Patients with confirmed DTC
N (% of total patients) 33 (24%) 39 (27%) 0.988
Endocrine consultations (n) 22+1.0 28+0.7 0.002
Time 1 (days) 240+9.8 35.8+43.4 0.133
Time 2 (days) 65.5+94.4 136.4 +80.2 0.001
Time 3 (days) 90.7 +£93.8 149.2 £ 134.7 0.040
Total time (days) 180.6 + 132.0 302.0 + 164.9 0.002
Patients with benign lymph node pathology
N (% of total patients) 106 106
Endocrine consultations (n) 1.9+0.8 2.7+10.8 <0.001
Time 1 (days) 28.4+11.7 30.7 +36.9 0.572
Time 2 (days) 29.8 +26.8 117.5+77.2 <0.001
Time 3 (days) 204.3 £101.5 226.8 +136.0 0.188
Total time (days) 269.8 +102.7 373.6 + 163.6 <0.001

N: Number; DTC: Differentiated Thyroid Cancer; RD: Radio-Diagnosis

Time 1: days from the referral from primary care physician to the first visit with the endocrinologist; Time 2: days from the first endocrinology consultation to the
endocrinology consultation when the patient is referred to surgery; Time 3: days from the referral to surgery to the performance of the thyroidectomy; Total time: days

from the referral from primary care to thyroidectomy.

clinical study timeframe before thyroidectomy and whether it affects
the tumor stage in patients with DTC.

Material and Methods

Study design

The ETIEN study (Thyroid Ultrasound in Endocrinology) was
designed as a prospective study to assess the clinical results and
the healthcare and economic impact of the implementation of the
thyroid ultrasound in endocrinology consultations of the Hospital
Universitario Puerta Real (Cadiz, Spain). The results of the sub-study
ETIEN 1 regarding the economic impact of this strategy have been
recently published [27]. The sub-study ETIEN 2 is a retrospective
cohort study, which aims to evaluate the time to thyroidectomy in
patients with nodular goiter and the tumor stage in patients with DTC
according to whether the ultrasound study has been conducted in a
diagnostic radiology department or in endocrinology consultations.

Assessment of the thyroid nodular disease

Since 2010, in our hospital a thyroid nodule management protocol
exists that involves the endocrinology, diagnostic radiology, general
surgery and pathology departments, all of them coordinated by the
thyroid disease monographic consultation of our department. These
protocols have been reviewed in 2012 and 2014, and are annually
evaluated (since 2010) by monitoring quality indicators, amongst
which time-to-thyroidectomy is included.

Until January 2013, all thyroid ultrasounds and USG-FNA in
patients with thyroid nodular disease were carried out in the diagnostic
radiology department of our hospital. From that date on, however,
single-appointment thyroid ultrasounds in the endocrinology

consultations were progressively introduced, so that by 2014, 81% of
all thyroid ultrasounds were conducted by endocrinologists in their
consultations. All the ultrasounds of our department have been done
with a Sonosite Micromax portable digital ultrasound machine with a
6-13-Mhzlinear array broadband transducer. Since 2013, the majority
of thyroid USG-FNAs has been carried out in our consultations, even
though it was performed by the diagnostic radiology department
in some patients. Patients with thyroid nodular disease who were
candidates to undergo a thyroidectomy due to suspicion of DTC,
those with large thyroid nodules or large goiters, and those presenting
significant cervical symptoms were referred to a surgery consultation
to evaluate and schedule the thyroidectomy, prioritizing those DTC-
suspicious patients.

Patient selection

Patients who underwent a thyroidectomy for benign nodular
goiter or DTC (papillary or follicular) between 2011 and 2014 and that
had been previously examined in the thyroid disease monographic
consultation of the endocrinology department of our hospital were
eligible for inclusion in the study. The patients were classified into
a) patients examined in endocrinology: those who had attended
the clinical consultation and undergone a thyroid ultrasound and
USG-FNA (if performed) exclusively by an endocrinologist, and b)
patients examined both in endocrinology and diagnostic radiology
departments: those examined in endocrinology, whose ultrasound
study and/or the USG-FNA were carried out by the diagnostic
radiology department. The following groups of patients were excluded:
those who had not been fully examined in our department; those who
had had an ultrasound study conducted both by the endocrinologist
and the radiologist; those who had undergone surgery due to Graves’
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Table 2: Clinical characteristics and tumor stage in DTC patients based on the AJCC-TNM Staging Manual, 7" edition [23].

Patients Endocrine single appointment Endocrine and RD study P
Patients with confirmed DTC (%) 33 (23.7%) 39 (26.9%) 0.988
Age when diagnosed (years old) 44.1 +13.0 46.1 +15.2 0.548

Gender (% of women) 81.8% 86.4% 0.592
Main tumor’s size (mm) 18.0+11.9 18.1+11.0 0.987
Stage T (%)
TX 0 (0%) 0 (0%)
T1 22 (67%) 19 (48%) 0518
T2 7 (21%) 10 (26%) ’
T3 3 (9%) 7 (18%)
T4 1 (3%) 3 (8%)
Stage N
NX 2 (6%) 0 (0%)
NO 24 (73%) 27 (69%) 0.444
N1 7 (21%) 12 (31%)
Stage M
0, 0,
MX 2 (6%) 0 (0%) 0813
MO 29 (88%) 37 (95%)
M1 2 (6%) 2 (5%)
Stage TNM
Stage | 27 (82%) 31 (79%)

Stage Il 1 (3%) 2 (5%) 0.860

Stage IlI 2 (6%) 2 (5%)

Stage IV 3 (9%) 3 (11%)

mm: millimeters; DTC: Differentiated Thyroid Cancer; RD: Radio-Diagnosis;

S: Size of the tumor; N: Central, lateral cervical and superior medial compartment lymph nodes; M: Distant metastases

disease, toxic nodular or multi-nodular goiter and medullary or
anaplastic thyroid carcinoma; and those cases in which either the
patient or the surgeon decided to postpone the surgery.

Study variables

The variables analyzed in our study were age, gender, number of
consultations in endocrinology, time to thyroidectomy, results of the
thyroid cytology, definite anatomopathological diagnosis, tumor size
(the largest nodule in the case of several DTC sites) and tumor stage
(in patients with DTC). Tumor staging was based on the 7* edition
of the American Joint Committee on Cancer Staging Manual (AJCC-
TNM, 7" edition) [28]. Time to thyroidectomy was measured in
days and was sub-divided into three periods: days from primary care
physician referral to the first visit with the endocrinologist (time 1);
days from the first endocrinology consultation to the endocrinology
consultation in which the patient is referred for surgery (time 2);
and days from referral for surgery to thyroidectomy (time 3). In
our study, the large majority of cytologies were classified following
international recommendations [29], and those cytologies classified
under the Bethesda guidelines were few [30]. In a practical way, we
have considered as a suspicious malignant cytology only those labeled
as “malignant” or “suspicious for malignancy”, or those patients
with suspicious cervical lymph nodes classified as “consistent with
metastasis from papillary thyroid carcinoma”.

The differences between the groups (ultrasound in endocrinology
or ultrasound in diagnostic radiology) have been analyzed considering
the clinical features, number of endocrinology consultations required
and time to thyroidectomy, both globally and in patients with a
suspicious for malignancy cytology or with confirmed DTC. These
patients also underwent an evaluation regarding the differences in
tumor size in millimeters, T stage (size of the primary tumor), N
stage (number of regional lymph nodes affected), M stage (presence
of distant metastasis), and TNM stage.

Statistical analysis

Data was included and analyzed with SPSS 12.0 data analysis
software for Windows. The descriptive analysis of the qualitative
variables was carried out calculating the frequencies and percentages,
whereas for the quantitative variables, the average, the standard
deviation, the median and the range were determined. After checking
the assumption of normality in the sample with the Shapiro-Wilk
test, the following tests were conducted: Student’s t-test to compare
quantitative variables amongst independent groups, chi-square test
to compare qualitative variables amongst independent groups and,
when indicated, ANOVA test. All the signification values refer to
the two-tailed test, association being statistically significant when p
<0.05.

Results

367 patients who had undergone a thyroidectomy in our center
between 2011 and 2014 were examined, 77.4% of which (284 patients)
met the study inclusion criteria. The following patients were excluded:
34 patients with thyroid ultrasound performed by both endocrinology
and diagnostic radiology departments, 27 patients with Graves’s
disease or toxic nodular or multi-nodular goiter, 16 patients where
surgery was postponed either by decision of the surgeon or of the
patients themselves, 5 patients examined in other departments and
one patient with medullar thyroid cancer. Regarding the patients
included in the analysis, no statistically significant differences were
observed in the mean age at the time of surgery (48.0 + 13.0 vs
49.4 + 14.5 years; p: 0.409) or in the gender distribution (83.4% vs
84.6% women; p: 0.323) among those patients examined solely in
endocrinology (n: 139) and those examined both in endocrinology
and diagnostic radiology (n: 145).

Table 1 shows the time to thyroidectomy in both studied groups.
The time from the first endocrinology consultation to the referral
for surgery (time 2) was reduced in the group of patients whose
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ultrasound was performed in endocrinology consultation, both
globally (40.5 + 53.6 vs 122.7 + 77.9 days; p<0.001), and in patients
with suspected DTC (65.1 + 104.6 vs 133.5 = 79.9 days; p: 0.024),
with confirmed DTC (65.5 + 94.4 vs 136.4 + 80.2 days; p: 0.001)
or with a benign nodular disease (29.8 + 26.8 vs 117.5 + 77.2 days;
p<0.001). This led to a mean time reduction of the clinical study
timeframe in endocrinology consultations of 67%, 51%, 52% and
74% in all patients, patients with suspicious for malignancy cytology,
patients with confirmed DTC, and patients with benign nodular
disease, respectively. Furthermore, the patients whose ultrasound
was performed in the endocrinology consultation needed fewer
consultations in the endocrinology department in general and in
the sub-groups, although within the DTC-suspected patients this
difference did not reach statistical significance (Table 1).

During the study period, a total of 72 patients were diagnosed
with DTC (25.4% of the assessed thyroidectomies), with a similar
distribution between the groups of patients evaluated in a single
endocrinology appointment (33 patients; 24% of the total) and those
evaluated jointly in the endocrinology and diagnostic radiology
departments (39 patients; 27% of the total). Globally, the total time
to thyroidectomy was higher in the confirmed DTC group, compared
with the suspicious for malignancy cytology group (39 patients), since
this includes patients with previous benign cytology (9 patients),
follicular proliferation cytology (19 patients) or without cytology (5
patients). As shown in Table 2, no statistically significant differences
were observed in the clinical features, tumor size, extension to lymph
nodes, distant metastasis or tumor stage among the groups assessed.
Nonetheless, the time from primary care referral to surgery in
patients with confirmed lymph node involvement (19 patients) was
lower (161.2 + 134.9 vs 257.2 £ 152.2 days; p: 0.041) than in those
patients with no lymph node involvement (51 patients).

Discussion

The delays when being admitted to the public health system
constitute an important problem nowadays, especially in our country.
It is therefore essential to look for feasible and efficient alternatives.
Most healthcare authorities consider that these solutions require
a change in the health organization, new management models,
greater flexibility and, specially, the involvement of professionals in
the organization’s goals [31]. The recently published ETIEN 1 study
showed that in our area, ultrasounds carried out in the endocrinology
consultations in a single appointment could contribute to a significant
economic saving [27]. The results of the ETIEN 2 study presented here
show that this strategy also allows reducing 67% on average the days
needed for study in endocrinology consultations, and 30% the days
from primary care physician referral until the surgery is performed.

We can currently confirm (with a moderate to high level of
evidence) that the DTC diagnosis in initial stages is associated with
a less extensive and aggressive surgery, with less risk of relapse
and mortality, and with the need of lower doses of I-131 and,
consequently, less risk of developing other malignant neoplasms
associated with radiation [26,32]. Thus, several organizations such
as the British Thyroid Association, recommend the adaptation of
clinical study timeframe in DTC patients, so that the time elapsed
from the urgent referral of the patient until the completion of the
first definite treatment is less than 62 days [6,25]. In our case, given

the single appointment strategy in endocrinology consultations,
we have managed to halve the clinical study timeframe in patients
with a suspicious for malignancy cytology or with confirmed DTC
(even though it is still far from standards), although this decrease
did not mean smaller tumor size or extension. In fact, DTC patients
with lymph node involvement confirmed postoperatively, spent less
time waiting to undergo surgery than those with no lymph node
involvement, since most of these patients were suspected of having
DTC before surgery and they were prioritized for surgery.

Our study has some limitations: first of all, the observed
differences in times to thyroidectomy between two cohorts of non-
simultaneous patients (100% of patients studied with ultrasound in
endocrinology underwent surgery in 2013 and 2014, and 80.5% of
those with the ultrasound carried out in diagnostic radiology did so
in 2012 and 2013) should be interpreted carefully. Nonetheless, the
significant drop in the mean number of endocrinology consultations
before referral for surgery between groups suggests that the temporary
differences observed in favour of the single appointment may be close
to reality. Secondly, we are aware that the time reduction until surgery
may depend on many factors beyond those analyzed in our work
[20]. Accordingly, we have observed a progressive decrease in days
from referral by the endocrinology department to thyroidectomy
since 2010, due to a better coordination between departments and
the implementation of an ongoing improvement strategy of timing
to thyroidectomy, having a more visible impact on the patients
examined in single endocrinology appointment, since these patients
underwent surgery mostly in 2013 and 2014, period in which the
surgical waiting times were shorter.

In the single appointment consultation, the endocrinologist
integrates the patient’s clinical, hormonal and ultrasound data in a
single encounter. In this visit, the specialist decides which therapeutic
attitude is the most convenient. This has demonstrated to be a cost-
effective and efficient approach when reducing the waiting times
[20]. Furthermore, it has improved the health system efficiency in
comparison to the traditional outpatient care systems [27]. Moreover,
it may also increase patient satisfaction, as the waiting times are
dramatically shortened, costs associated to consultations are reduced
and the anxiety caused by the delay in the diagnosis and its treatment
is minimized, without the need for a special infrastructure or
technological investment.

In conclusion, the integration of clinical and ultrasound
evaluation in endocrinology consultations has led to a statistically
significant drop in the time needed to diagnose patients with a benign
or malignant thyroid nodular disease, which has contributed to a
meaningful reduction of the time to thyroidectomy.
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