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Introduction: The optimal timing for repeat evaluation of a cytologically benign thyroid nodule
greater than 1 ¢cm is uncertain. Arguably, the most important determinant is the disease-specific
mortality resulting from an undetected thyroid cancer. Presently there exist no data that evaluate
this important end point.

Methods: We studied the long-term status of all patients evaluated in our thyroid nodule clinic be-
tween 1995 and 2003 with initially benign fine-needle aspiration (FNA) cytology. The follow-up interval
was defined from the time of the initial benign FNA to any one of the following factors: thyroidectomy,
death, or the most recent clinic visit documented anywhere in our health care system. We sought to
determine the optimal timing for repeat assessment based on the identification of falsely benign
malignancy and, most important, disease-related mortality due to a missed diagnosis.

Results: One thousand three hundred sixty-nine patients with 2010 cytologically benign nodules
were followed up for an average of 8.5 years (range 0.25-18 y). Thirty deaths were documented,
although zero were attributed to thyroid cancer. Eighteen false-negative thyroid malignancies
wereidentified and removed atamean4.5years (range 0.3-10y) after the initial benign aspiration.
None had distant metastasis, and all are alive presently at an average of 11 years after the initial
falsely benign FNA. Separate analysis demonstrates that patients with initially benign nodules who
subsequently sought thyroidectomy for compressive symptoms did so an average of 4.5 years later.

Conclusions: An initially benign FNA confers negligable mortality risk during long-term follow-up
despite a low risk of identifying several such nodules as thyroid cancer. Because such malignancies
appear adequately treated despite detection at a mean 4.5 years after falsely benign cytology,
these data support a recommendation for repeat thyroid nodule evaluation 2-4 years after the
initial benign FNA. (J Clin Endocrinol Metab 99: 510-516, 2014)

hyroid nodules are common (1, 2). Once identified,
T evaluation of a clinically relevant nodule is per-
formed with the intention of excluding thyroid cancer. In
patients with normal or elevated serum TSH, evaluation
most often includes ultrasound-guided fine-needle aspira-
tion (FNA) with cytological assessment (3, 4). Numerous
published series of consecutive aspirates confirm that
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FNA cytology most often demonstrates no evidence of
malignant cells, and nodules are deemed benign (35).
This diagnosis allows recommendation for conservative
management.

However, cytological interpretation is not flawless, and
false-negative (ie, falsely benign) aspirates may occur. Be-
cause most benign nodules are not removed surgically, the

Abbreviations: EMR, electronic medical record; FNA, fine-needle aspiration.
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precise proportion is difficult to define, although most
studies document a rate of 1%-10% (6). Although mod-
est, this false-negative rate is not negligible and has formed
the basis for generalized recommendations that patients
with cytologically benign nodules undergo repeat, follow-up
assessment. The American Thyroid Association recom-
mends serial ultrasound examinations 618 months after an
initial benign FNA (4). Others recommend consideration of
repeat FNA at 6—18 months (7), even if growth is not ap-
parent. Nearly all recommendations are based on expert
opinion. At present, it remains uncertain how long cytolog-
ically benign nodules should be followed and whether any
true clinical benefit is achieved from such monitoring. Im-
portantly, all follow-up strategies primarily seek detection of
thyroid nodule growth, with the assumption that this vari-
able is a surrogate for malignancy. When growth is detected,
repeat nodule evaluation is recommended. This recommen-
dation, however, may be flawed because studies also confirm
that nearly all benign nodules also grow over time (8).

Arguably, the principal purpose of surveillance is to
identify those falsely benign nodules, which, if otherwise
left undetected and untreated, would shorten survival. To
date, however, there exist no studies that evaluate this
important end point. To accomplish such an analysis, a
consistent, large cohort would have to be evaluated over
an extended period of time. Furthermore, consistent thy-
roid nodule assessment using ultrasound guidance and
standardized cytological interpretation should be used.

In 1995, we prospectively began cataloging all patients
referred to the Brigham and Women’s Hospital thyroid
nodule clinic (§) This clinic was designed to foster multi-
disciplinary care because clinical, sonographic, and cyto-
logical assessment are all provided during a single visit.
Previous analyses confirm that 95% of thyroid nodules
evaluated within our hospital system are referred to this
clinic (9, 10). Importantly, our electronic medical record
(EMR) has also existed since the beginning of the thyroid
nodule clinic, providing reliable monitoring of our health
care population. Together these platforms provide impor-
tant tools, allowing us to accurately investigate the fol-
low-up of patients with initially benign thyroid nodules.
We hypothesized that an initial benign FNA of a thyroid
nodule greater than 1 cm conveyed an outstanding long-
term prognosis and sought to perform the first unbiased,
long-term assessment of mortality risk in this patient
cohort.

Materials and Methods

We reviewed the records of 2283 consecutive patients referred to
the Thyroid Nodule Clinic at the Brigham and Women’s Hos-
pital between 1995 and 2003, with the goal of identifying all
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patients with initially benign thyroid nodule FNA cytology. Ev-
ery patient in this cohort underwent thyroid ultrasonography.
Serum TSH was measured, and if normal or elevated, patients
with nodules 10 mm or greater in diameter were advised to un-
dergo ultrasound-guided FNA. If serum TSH was less than 0.5
wU/mL, patients were referred for thyroid scintigraphy to iden-
tify autonomously functioning nodules and were no longer in-
cluded in this investigation.

One of five radiologists, each with expertise in thyroid sonog-
raphy, performed thyroid ultrasonography using a 10- to 17-
mHz transducer. FNA was performed by one of four thyroid-
ologists under ultrasound guidance. A 25-gauge needle was used
to typically obtain three needle samples per nodule. With rare
exception, a maximum of two nodules were aspirated during a
single visit. If FNA results were nondiagnostic, a reaspiration
was performed one or more times until a cytological diagnosis
was successfully obtained or the patient elected surgical resection
prior to a cytological diagnosis.

FNA cytology was evaluated by a Brigham and Women’s
Hospital cytopathologist. Although most of the study predates
the Bethesda System for Reporting Thyroid Cytopathology (11,
12), the cytologists at the Brigham and Women’s Hospital used
identical criteria and terminology later adopted by the Bethesda
System for Reporting Thyroid Cytopathology throughout the
entire study period. Specifically, all thyroid FNAs were classified
into one of the following categories: nondiagnostic, negative for
malignant cells (benign), atypical cells of undetermined signifi-
cance, suggestive of a follicular or Hurthle cell neoplasm, sus-
picious for malignancy, or positive for malignancy. Patients with
indeterminate or malignant cytology were recommended for
hemi- or near-total thyroidectomy. In cases that included sur-
gery, the final diagnosis was based on a histopathological anal-
ysis of the surgical specimen by a staff pathologist. Although all
nodules evaluated were 1 cm or greater sonographically, in rare
circumstances the histopathology measurement was less than 1
cm. In such circumstances, the nodule was still included for study
analysis so long as the referential integrity of the nodule could be
confirmed from ultrasound to histopathology. In patients with
more than one nodule, each nodule greater than 1 cm was indi-
vidually classified as benign or malignant based on the above
criteria.

For this investigation, we identified the date of initial benign
ultrasound-guided FNA. Thereafter the medical record was
searched for all subsequent aspirates, repeat thyroid sonogra-
phy, surgical thyroidectomy, or other interventions. For each
patient, we also used our EMR to identify whether each patient
was living or deceased (and if so, the cause of death). We doc-
umented the last date of clinical follow-up anywhere throughout
our health care system. Subsequent ultrasound follow-up was
considered relevant to this study only if occurring at least 3
months or more after the initial nodule assessment with benign
cytology.

We defined each patient’s follow-up interval beginning with
the initial benign FNA occurring between 1995 and 2003, and
ending with any one of the following factors: thyroidectomy,
death, or the date of most recent clinical follow-up appointment
with any provider documented in our EMR system. We note that
an average calculation of follow-up time may inappropriately
underestimate the mortality risk for some patients, especially
those with shorter follow-up intervals. This is because such pa-
tients could theoretically die of thyroid disease/cancer between
the end of their short follow-up interval and the described av-
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erage time point above. If occurring, such mortality would not be
captured in our analysis. To address this limitation, we sepa-
rately analyzed our data by subgroups based on the variable
defining the completion of follow-up. False-negative results were
defined as a thyroid nodule with initial benign cytology but sub-
sequent identification as malignant upon histopathological eval-
uation. For most false-negative nodules, a secondary FNA was
performed at a later time point that identified abnormal cytol-
ogy. This prompted surgical consultation and most often thy-
roidectomy. Details depicting repeat assessment and nodule as-
piration have been previously published as part of a prior
analysis (8).

Permission for this review and analysis was granted by the
Investigational Review Board at the Brigham and Women’s Hos-
pital. Results are presented according to patient or nodule, re-
spectively, and compared using a ¢ test or a x> test, as appropri-
ate. Values of P < .05 are considered significant.

Results

Two thousand two hundred eighty-three patients with 4270
nodules 1 cm or greater were evaluated in the Brigham and
Women’s Hospital Thyroid Nodule Clinic between 1995
and 2003. One thousand five hundred forty-nine of 2283
(68%) patients were found to have a cytologically benign
thyroid nodule. One hundred eighty of these patients (12 %)
had no subsequent follow-up of any kind documented in our
EMR system (presumptively seeking care elsewhere) and
were thus not evaluable. Therefore, a total of 1369 patients
with 2010 cytologically benign nodules defined our study
cohort. Patient demographics and nodule characteristics, in-
cluding those lost to follow-up and thus excluded, are listed
in Table 1. As expected, the population was primarily female
(89.9%) with a mean age of 50 years. Thyroid nodule size
averaged 2.4 cm.

Table 1. Patient and Nodule Characteristics

Patients With No

Available
Follow-Up
Study Cohort Data (Excluded)
Patients
n 1369 180
Age,y
Mean (SEM) 50 (0.4) 48 (1.1)
Range 16-87 13-85
Sex
Female 1231 (89.9%) 149 (82.8%)
Male 138 (10.1%) 31(17.2%)
Nodules
n 2010 354
Size, cm
Mean 2.4 2.3
Range 1.0-9.4 1.0-7.5

Cystic content
<50% cystic
>50% cystic

1730 (86.1%)
280 (13.9%)

290 (81.9%)
64 (18.1%)
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Figure 1. Distribution of follow-up intervals (years) among 1369
patient with 2010 cytologically benign thyroid nodules. The mean
duration of follow-up is 8.5 years.

Using our predefined stopping point (thyroidectomy,
death, or date of most recent clinical encounter), we assessed
our cohort over a mean follow-up interval of 8.5 years after
the initial benign FNA cytology. This interval ranged from
0.25 years to 18.1 year, as shown in Figure 1. Four hundred
seven of 1369 (30%) had been followed up for less than 5
years, whereas 363 patients (27%) had been followed up for
5-10years. Five hundred ninety-nine of 1369 patients (44 %)
had documented follow-up for 10 years or more after their
initial benign aspiration. The follow-up interval stopping
point was defined by death in 30 of 1369 patients (2%),
and due to subsequent thyroidectomy in 325 of 1369
patients (24%). The follow-up interval stopping point
for the remaining 1014 patients (74 %) was defined by
their most recent clinical appointment.

Among the 325 who underwent subsequent thyroidec-
tomy despite an initial benign cytology, the average time
from initial FNA to surgery was 4.2 years (range 0.25-16.5
y). The indication for surgery was large nodule size and/or
compressive symptoms in 196 of 325 patients (60%). Ab-
normal FNA cytology from a separate thyroid nodule
prompted the surgery in 84 of 325 patients (26 %), whereas
abnormal FNA cytology was obtained on a repeat bi-
opsy of the same nodule performed because of growth
in 45 of 325 patients (14%). These data are shown in
Table 2.

Mortality assessment

Following initial benign FNA cytology from a clinically
relevant (=1 cm) thyroid nodule, we documented zero
deaths (0%) attributable to thyroid disease or thyroid can-
cer during an average follow up of 8.5 years. However, a
total of 30 patients (2% of cohort) died of other medical
illness. We separately analyzed our data by subgroups
based upon the variable defining the completion of follow
up (Figure 2). Among these subgroups, the shortest mean
duration of follow-up was 4.2 years in those patients who
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Table 2. Description of the 325 Patients Who
Underwent Thyroidectomy After Initial Thyroid Nodule
FNA With Benign Cytology

Variable
Patients (n = 325)
Age, y
Mean 494
Sex
Female 292 (90%)
Male 33 (10%)

Indication for surgery

Compressive symptoms 196 (60%)

Abnormal cytology in 84 (26%)
separate nodule
Abnormal cytology in 45 (14%)
same nodule
Timing of surgery, y
Mean 4.2
Range 0.25-16.5
Nodules (n = 520)
Size, cm
Mean 3.0
Range 1.0-8.9

Cystic content
<50% cystic
>50% cystic

472 (91%)
48 (9%)

ultimately underwent thyroidectomy, whereas those who
died from any cause were followed up for a mean of 5.3
years. Most importantly, regardless of the stopping point
or thyroid nodule size, there were no deaths attributable to
thyroid disease or thyroid cancer in any patient.
However, a total of 18 false-negative FNA results
(1.3%) were confirmed in our cohort. The mean time from
the initial benign cytology to the surgical removal of car-
cinoma in these 18 patients was 4.5 years (range 0.3-10 y)
(Table 3). Ten of the 18 false-negative malignancies (56 %)

Reason for Completion
of Follow-up :

Death (any cause)

Thyroidectomy

Last Clinical Follow-Up

All Patients
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were detected within 5 years of the initial benign aspirate;
16 0f 18 (89 %) within 8 years of the initial benign aspirate;
and all 18 (100%) detected within 10 years of the initial
benign aspirate. Details of all 18 false-negative malignan-
cies are shown in Table 3. Sixteen of 18 false-negative
nodules (89%) proved to be papillary carcinoma, whereas
one was a follicular carcinoma and one was a poorly dif-
ferentiated carcinoma. None had distant metastatic dis-
ease, and none have died of thyroid cancer or thyroid
illness over a mean follow-up period of 11 years.

If patients who underwent thyroidectomy due to an
abnormal cytological result in a separate second nodule or
because of compressive symptoms are excluded, then the
cohort comprised a total of 11 false-negative FNA results
(1.0%), with 5 of 11 (45%) detected within 5 years of
initial benign aspirate; 9 of 11 (82%) within 8 years; and
all 11 (100%) detected within 10 years. The initial size of
such nodules was 2.2 cm, and upon repeat aspiration mea-
sured 2.8 cm (mean time between aspirations 3.4 y). Nine
of 11 false-negative nodules (82%) were papillary carci-
noma, whereas one was a follicular carcinoma and one a
poorly differentiated carcinoma. None had distant meta-
static disease or died of thyroid cancer over the mean fol-
low-up period of 12.7 years (Table 3).

To investigate whether the detection of false-negative thy-
roid malignancies would be enhanced by earlier and more
frequent ultrasound follow-up, we divided all patients in our
cohort who underwent thyroidectomy into two groups
based on the time interval between the initial benign FNA
and a subsequent ultrasound follow-up. When the ultra-
sound follow-up was less than 2, 3, or 4 years, 7.5%, 7.8 %,
and 8.2% of patients, respectively, undergoing thyroidec-
tomy were found to have a false-negative aspirate. When
ultrasound follow-up occurred after 2,
3, or 4 years, 7.4%, 6.6%, and 4.5%
of patients, respectively, had a false-
negative aspirate (P = .97, P = .74,
and P = .41, respectively). These lim-
ited data suggest minimal benefit to re-
peat follow-up ultrasound for approx-
imately 2-4 years after an initial
benign FNA, although we acknowl-
edge this recommendation should
be refined after further prospective
analysis.

False Negative Malignancies

o

2 4 6

Years of Mortality-free Follow-up (mean)

Figure 2. Subanalysis of the study cohort. Years of mortality-free follow-up are depicted and
grouped by the variable defining the completion of patient follow-up. The bottom row depicts

the mean follow-up of the 18 false-negative thyroid cancers.

lllll

8

Discussion

10 12

Since the inception of FNA, benign
thyroid nodule cytology has brought
both the relief of a nonmalignant di-
agnosis yet the uncertainty of follow-
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Table 3. Description of the 18 Subjects With Falsely Benign Thyroid Nodules

Time From Total Follow-Up
Initial Nodule Size Initial Benign Time From
Nodule at Time of  Reason for FNA to Surgical AJCC Initial Benign
Age,y Gender Size, cm Surgery, cm Removal Removal, y Final Pathology Staging?  Clinical Status FNA, y
Subject
number

1 34 Female 2.0 1.9 Abnormal repeat cytology 5.4 Papillary carcinoma ~ T1bNOMO  Alive with no recurrence  16.7

2 61 Female 2.2 2.7 Abnormal repeat cytology 4.0 Papillary carcinoma ~ T2NOMO Alive with no recurrence  10.1

3 38 Female 2.0 2.3 Abnormal repeat cytology 6.5 Papillary carcinoma ~ T3NOMO Alive with no recurrence  11.4

4 48 Female 1.5 1.6 Abnormal repeat cytology 7.3 Follicular carcinoma ~ T1NOMO Alive with no recurrence 7.4

5 49 Female 3.5 3.7 Abnormal repeat cytology 34 Poorly differentiated T4bNOMO  Alive with no recurrence  16.3

carcinoma

6 52 Female 2.3 2.8 Abnormal repeat cytology 6.6 Papillary carcinoma ~ T1INOMO Alive with no recurrence  16.9

7 41 Female 2.0 2.2 Abnormal repeat cytology 2.4 Papillary carcinoma ~ T1INOMO Alive with no recurrence 2.4

8 51 Female 2.4 38 Abnormal repeat cytology 2.0 Papillary carcinoma ~ T2NOMO Alive with no recurrence  13.8

9 64 Female 3.4 4.0 Abnormal repeat cytology 1.8 Papillary carcinoma ~ T2MONO Alive with no recurrence 9.9

10 54 Female 1.2 1.6 Abnormal repeat cytology 10.0 Papillary carcinoma ~ T1INOMO Alive with no recurrence  17.1

1" 50 Female 3.0 3.9 Abnormal repeat cytology 9.8 Papillary carcinoma ~ T3NOMO Alive with no recurrence  17.7

12 24 Female 2.9 4.3 Compressive symptoms 2.0 Papillary carcinoma ~ T2NOMO Alive with no recurrence 7.1

13 41 Female 1.9 34 Compressive symptoms 59 Papillary carcinoma ~ T3NOMO Alive with no recurrence 8.7

14 61 Female 3.0 3.0 Abnormal cytology in separate 3.2 Papillary carcinoma ~ T2NOMO?  Alive with no recurrence  10.3
nodule

15 23 Female 4.2 3.0 Compressive symptoms 0.3 Papillary carcinoma ~ T2NOMO Alive with no recurrence 1.0

16 45 Female 1.3 1.5 Abnormal cytology in separate 3.0 Papillary carcinoma ~ T1bNOMO0?®  Alive with no recurrence  10.7
nodule

17 66 Male 1.3 1.9 Abnormal cytology in separate Papillary carcinoma ~ T4aNOMO0?®  Alive with no recurrence  10.3
nodule

18 54 Female 3.2 32 Compressive symptoms 6.2 Papillary carcinoma ~ T2NOMO Alive with no recurrence  11.3

Abbreviation: AJCC, American Joint Committee on Cancer.

@ Staging representative of entire thyroid cancer, including the separate nodule prompting FNA.

up. Recommendations have been almost universally based
on expert opinion, although with variable conclusions (4,
7). Although many studies have investigated rates of false-
negative cytology, arguably the most important end point
is disease-specific mortality. Our investigation followed
up a consecutive cohort of 1369 patients with 2010 ini-
tially benign cytology for an average of 8.5 years. Al-
though 30 deaths (2%) were documented in this group,
none of them (0%) were attributable to thyroid illness or
thyroid cancer. Thus, an initial benign thyroid nodule bi-
opsy conveys an outstanding prognosis and negligible risk
of thyroid cancer mortality, even though false-negative
thyroid cancer may rarely be detected. A subgroup anal-
ysis allows for the estimation of reasonable time intervals
for follow-up evaluation. Patients with falsely benign as-
pirates yet subsequent thyroid malignancy underwent sur-
gery on average 4.5 years after the initial evaluation yet
have remained healthy (and are still living) for an average
of 11 years with no disease-related mortality. Of these
patients, the shortest duration from initial benign FNA to
subsequent thyroidectomy was 4 months (Table 3, subject
15), although nearly all others were detected approxi-
mately 2 or more years after an initial benign biopsy. Sep-
arately, patients with initially benign nodules who subse-
quently sought thyroidectomy for compressive symptoms
did so at an average of 4.5 years later. Together these data
support that most benign thyroid nodules in low-risk,
asymptomatic individuals can be safely recommended for

follow-up in 2—4 years without mortality risk or likeli-
hood of harm.

Many have assumed that the goal of follow-up nodule
assessment is to detect malignancy (13). Although par-
tially true, there is a strong argument that the ultimate goal
is actually one of detecting those malignancies that pose
risk of future harm if not detected and treated. This im-
portantdistinction is worthy of emphasis because a similar
argument has formed the basis of recommending diagnos-
tic FNA of thyroid nodules only when larger than 1-1.5
cm (14, 15). Our data demonstrate that benign cytology
alone, when obtained via ultrasound-guided FNA, ex-
cludes the most dangerous and harmful of thyroid malig-
nancies. As shown in Table 3, even those false-negative
malignancies that are subsequently identified years later
appear to be low risk and effectively treated, even at a
delayed time point. For example, the T-status as defined by
the tumor node metastasis staging system for thyroid can-
cer (American Joint Committee on Cancer classification
system) did not worsen in 17 of 18 patients during the
follow-up interval. However, one patient’s tumor in-
creased from 1.9 to 3.4 cm 5.9 years later, thus changing
from a T1b to T2 tumor.

It is notable that 24% of our cohort with benign nod-
ules ultimately pursued surgery. This may be explained by
two factors. First, a portion of this cohort was likely re-
ferred to surgery based on the finding of abnormal cytol-
ogy in a separate, secondary thyroid nodule. This finding
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also suggests that slow nodule growth is common (8), and
symptomatic enlargement may be more frequent than ini-
tially assumed (16, 17). This may lead to surgical removal.
Although we have previously shown that large nodules do
not convey an increased risk of false-negative aspirates (9),
large nodules may cause difficulty swallowing and/or
tightness in the neck. For many individuals, surgery re-
mains an important therapeutic option, especially when
performed by an experienced, high-volume thyroid sur-
geon (18, 19). We currently query all of our patients with
thyroid nodules for such symptoms and counsel them to
notify us if they develop such symptoms over time.

Although our data demonstrate 0% mortality for all
individuals at a mean of 8.5 years, such data may be better
translated into the clinic using a subgroup analysis. For
example, an older, asymptomatic individual with comor-
bid illness may warrant no further recommended sono-
graphic follow-up of their benign nodule. This is because
our data depict a negligible mortality risk attributable to
thyroid disease/cancer over the decade ahead. In contrast,
ayounger individual with a 3-cm nodule may benefit from
repeat sonographic assessment in 2 years. False-negative
malignancy can occur, and nodules can grow or become
symptomatic. Intervention in such circumstances can be
important, although our data also confirm that a 2- to
4-year delay does not affect prognosis. Overall, it is ap-
parent that the care of patients with benign thyroid nod-
ules must be individualized, although a more conservative
approach than that previously believed can be used.

We acknowledge limitations to our study. Our study
was retrospective in nature and from a single center.
Although the possibility of sampling bias cannot be ex-
cluded, our thyroid nodule biopsy clinic was among the
first of its kind to provide consistent, multidisciplinary
care inclusive of standardized ultrasound and cytology
reporting (5). Furthermore, our clinic captures greater
than 95% of patients undergoing thyroid evaluation in
our health care system, and all have been registered in
our database. Together this adds validity to our anal-
ysis. We also acknowledge that follow-up evaluation
was not standardized, allowing for great variation in
follow-up length (range 0.25-18.1 y). However, we
chose the principal study end point of mortality for this
very reason. Our evidence nonetheless suggests that
most patients do indeed remain in our health care sys-
tem over time while seeking care from other providers.
And, importantly, our EMR (in place since the inception
of our thyroid nodule clinic) allowed us easy access to
all clinical records. We nonetheless acknowledge the
possibility that some patients may have left our health
care system without our knowledge, and this may the-
oretically influence our findings.
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In summary, our data are the first to assess long-term
mortality risk after a benign thyroid nodule biopsy. At a
mean of 8.5 years, no thyroid cancer attributable death
was detected, regardless of follow-up strategy. False-neg-
ative malignancies rarely occur, although most often are
low risk and effectively treated, even several years after the
initial benign cytology. Together these data provide clini-
cians with information to individualize follow-up care for
patients with benign thyroid nodules. Asymptomatic,
low-risk patients with nodules unlikely to cause structural
compromise can typically be recommended for repeat as-
sessment in 2—4 years’ time. However, older individuals,
or those with poor health or concerning comorbidities,
may not require any further clinical or sonographic as-
sessment ahead so long as they remain asymptomatic. Fu-
ture prospective investigations should be designed to bet-
ter define the risk of even longer intervals between
follow-up assessments.
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