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Reduction of overtreatment without reduction of overdiagnosis
in patients with differentiated thyroid cancer: mission impossible
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Abstract
Purpose Lateral neck nodal metastases are common in patients with differentiated thyroid cancer (DTC) and usually have an
indolent nature. They may be detected via neck palpation or preoperative ultrasound (US) of the neck. We hypothesized that
preoperative neck metastases detected with US did not affect regional recurrence or long-term survival.
Methods A retrospective analysis of patients’ records treated for DTC at our institution between January 2006 and December
2016 was performed. Information about preoperative US of the neck, treatment, demographics, staging, and histopathology was
obtained. The endpoints for the study were nodal recurrence and survival. Differences in survival were analyzed between three
groups of patients divided by presence or lack of preoperative US and/or palpable cervical lymph nodes (PLN). Furthermore, the
prognostic value of multiple variables was tested by univariate and multivariate analysis.
Results There were 1108 patients with DTC, 221 males and 887 females. The median age was 48.3 years (range 3 to 86), the
median time of observation was 68 months (range 0 to 142). Eight hundred sixty-two patients without PLN or preoperative US
represented group 1, 112 patients with PLN were in group 2, and 134 patients without PLN and with preoperative US were in
group 3. Only five patients had a regional recurrence, one died due to distant metastases. There was no statistically significant
difference in survival between the groups (p = 0.841) and neck US was not significantly associated with overall survival neither
in univariate nor in multivariate analysis.
Conclusion In patients with DTC, the benefits of preoperative US of cervical lymph nodes are probably limited and “less is more”
approach is advised.
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Introduction

Differentiated thyroid cancer (DTC) is one of the most com-
mon endocrine cancers and its incidence in the developed
countries has increased steeply over the last decades [1]. On
the contrary, the number of deaths due to DTC did not in-
crease proportionally or has even declined [2, 3]. Major rise
in DTC incidence is largely attributed to overdiagnostics due
to the increasing availability of different imaging tools, mostly
ultrasound (US), CT, and PET-CT, that allowed detection of
otherwise undetectably small or indolent neoplasms [3, 4].

The same imaging modalities are used to detect possible
lymph node metastases. Lateral neck lymph node metastases
are present in 20–60% of patients with DTC [5–7]. Due to the
characteristically indolent nature of such metastases, the in-
volvement of regional lymph nodes has a negligible prognos-
tic value in younger patients, while it affects the staging and
survival outcome in patients above the age of 55 [8, 9]. While
clinically occult lymph node metastases have little prognostic
value, macroscopic metastatic lymph nodes increase the risk
of both local and distant recurrence in patients older than 55
years. Lateral neck lymph node metastases that are greater
than 3 cm in size lead to a decrease in recurrence-free survival
and in disease-specific survival [10, 11].

While we are witnessing de-escalating treatment of primary
tumors with lobectomy instead of total thyroidectomy in pa-
tients with DTC or even active surveillance instead of surgery
in papillary microcarcinomas, this is not the case with lymph
node metastases [11, 12]. The ATA guidelines state as
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follows: “Preoperative neck US for cervical (central and espe-
cially lateral neck compartments) lymph nodes is recommend-
ed for all patients undergoing thyroidectomy for malignant or
suspicious for malignancy cytological or molecular findings.
US-guided FNA of sonographically suspicious lymph nodes
≥8–10 mm in the smallest diameter should be performed to
confirm malignancy if this would change management.
Detection of a single abnormal cervical lymph node is consid-
ered an indication to perform a compartmental lymph node
dissection” [13].

Not all thyroid surgeons would agree to such treatment.
Therefore, a more conservative approach to regional lymph
nodes is proposed by Dutch national guidelines which state:
“While it is possible with thyroid cancer to detect small neck
node metastases using ultrasound and ultrasound-guided aspi-
ration cytology, the preoperative benefit of this is limited be-
cause neck node metastases are only of marginal prognostic
significance.” The same guidelines also state that for small (<1
cm) thyroid carcinoma neck lymph node metastases that have
been detected preoperatively, a wait-and-see approach may be
considered and possible neck node dissection for residual dis-
ease may be performed after treatment of the primary tumor
[14, 15]. Despite a more conservative approach which results
in higher percentages of bigger primary tumors and lower
percentage of lymph nodal metastases in Dutch population,
their 10-year overall survival is excellent and comparable to
survival in USA population [3].

Our study was conceived assuming that preoperative US of
cervical lymph nodes may represent just another example of
overdiagnostics and overtreatment in patients with DTC.

The primary endpoint of our study was to evaluate if pre-
operative US of cervical lymph nodes can statistically signif-
icantly affect long-term recurrence and overall survival in pa-
tients with DTC that had been treated at our institution.

The secondary endpoints were to assess whether other pa-
tients’DTC characteristics may be associated with statistically
significant differences in survival and structural relapse of the
disease.

Materials and methods

A retrospective analysis of 2231 patients with thyroid surgery
performed between January 2006 and December 2016 at the
Institute of Oncology Ljubljana, Slovenia, was performed.
Final histopathological report confirmed thyroid malignancy
in 1233 patients. The inclusion criteria were as follows: pa-
tients with differentiated thyroid cancer (papillary carcinoma –
classic and variants, follicular carcinoma, and Hürthle cell
carcinoma) treated at our center in the years 2006–2016.
Patients with medullary or anaplastic thyroid carcinoma as
well as other rare thyroid malignancies were excluded.

Therefore, only 1108 patients with DTC were selected for
further analysis.

Patients were divided into three groups based on palpabil-
ity of cervical lymph nodes and whether preoperative neck US
was performed. Flow of patients is presented in Fig. 1.

Palpation of lateral neck lymph nodes was performed in all
patients at the first clinical visit, while preoperative neck US
for cervical lymph nodes was performed only in selected
cases. The decision on performing preoperative neck US
was mainly based on the preoperative cytological result of
the thyroid nodule. Namely, only 2.6% of patients with
Bethesda I–IV nodules underwent preoperative neck US. On
the contrary, neck US was performed in 29.3% patients with
Bethesda V and 44.9% patients with Bethesda VI thyroid
nodules. The next most important factor was the surgeons’
preference—some surgeons at the institute decided to perform
preoperative neck US more often than others.

Preoperative US of cervical lymph nodes was performed
by experienced radiologists dedicated to neck pathology at the
institute. The boundaries of the neck lateral compartment were
defined as described by the American Joint Committee on
Cancer (AJCC). The presence of the following was defined
as sonographic abnormalities: enlarged size, loss of a fatty
h i lum, a round shape , t a l l e r than wide shape ,
hyperechogenicity, cystic change, calcifications, and periph-
eral vascularity. In all patients with sonographically abnormal
lymph nodes, US-guided FNA was performed. If metastases
to the cervical lymph nodes were confirmed, a therapeutic
neck dissection was performed at the time of thyroidectomy
encompassing neck levels II to V.

When the final histopathology report was obtained, all pa-
tients were staged according to the latest 8th edition AJCC
system.

Adjuvant radioiodine ablation with 100 mCi was per-
formed in all patients with tumors bigger than 1 cm and/or
N1/2 disease at the time of thyroid hormone withdrawal or
rhTSH stimulation.

After treatment, all patients were included in regular
follow-up at our outpatient clinic with clinical assessment of
the neck, TSH, fT3, fT4, and thyroglobulin (Tg) and anti-Tg
antibodies measurements every 6 months during the first 2
years and yearly thereafter. In the case of elevated Tg (> 2
ng/ml) or clinical suspicion of disease recurrence, an US as-
sessment of the neck was performed with US-guided FNA of
suspicious lymph nodes size ≥ 8 mm.

The time to recurrence and overall survival were measured
in months from the date of surgery to the date when recurrence
or death was detected.

IBM SPSS Statistics 21 was used to generate data analysis.
Continuous patient characteristics were summarized as me-
dians and ranges; categorical characteristics were summarized
as proportions and percentages. Three groups of patients were
formed based on clinical and sonographic assessment of the
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neck for the purpose of survival analysis (Table 1). The cu-
mulative overall survival time was calculated by the Kaplan-
Meier method and analyzed by the log-rank test. The prog-
nostic value of multiple variables was tested by univariate and
multivariate Cox regression analysis. P < 0.05 was considered
statistically significant.

The study was approved by the Institutional Ethics
Committee.

Results

The clinicopathological characteristics of the study group are
summarized in Table 2. There were 221 males and 887 fe-
males with a median age of 48.3 years (range 3 to 86). The
median time of observation was 68 months (range 0 to 142).

A first group comprised of 862/1108 (77.8%) patients with
non-palpable lymph nodes and no preoperative neck US of

whom 123 (14.3%) had a lobectomy, 668 (77.5%) had a TT,
and 71 (8.2%) had TT and CND.

A second group comprised of 112/1108 (10.1%) patients
with palpable lymph nodes and FNA was performed in all of
them. FNA was US-guided in 109 (97.3%) patients. In 73
(65.1%) patients, FNA confirmed lymph node metastases, in
27 (24.1%) cases FNA was negative, and while in 12 (10.7%)
patients FNA was non-diagnostic. Eighty-eight (78.6%) pa-
tients had TT + CND + LND: all patients with confirmed
cervical metastases and non-diagnostic FNA, plus 3 patients
with negative FNA but with US highly suspicious for meta-
static involvement. Of the remaining 24 (21.4%) patients, 11
(9.8%) had TT and CND and 13 (11.6%) had only TT. In the
latter group, 3 patients had highly suspicious US for lymph
node metastases with negative FNA and were treated with TT
and selected enlarged lymph nodes removal because of sever-
al important comorbidities.

A third group comprised of 134/1108 (12.1%) patients with
non-palpable lymph nodes and preoperative neck US for cer-
vical lymph nodes. US-guided FNA confirmed lateral neck
lymph node metastases in 36 (26.9%) patients, FNA was
non-diagnostic in 12 (9.0%), and negative in 86 (64.2%)
cases. In 48 (35.8%) patients, TT, CND, and LND was per-
formed, i.e., in all patients with positive or non-diagnostic
FNA. Of the remaining 86 (64.2%) patients with negative
preoperative US, 38 (28.4%) had TT and CND and 48
(35.8%) had TT.

Fig. 1 Flow of patients in the
study. Pts patients, TC thyroid
cancer, DTC differentiated
thyroid cancer, CLN cervical
lymph nodes, US+ neck
ultrasound performed, US- neck
ultrasound not performed

Table 1 Groups for survival analysis

Palpable lymph nodes US of cervical lymph nodes

Group 1 No No

Group 2 Yes Yes or No

Group 3 No Yes

2013Langenbecks Arch Surg (2021) 406:2011–2017



A total of 99 patients with clinical N0 had a pathologic N1
disease.

Locoregional disease relapse was detected during follow-
up in 6/1108 (0.5%) patients, and the mean time to recurrence

was 32 months (range 7 to 60 months). Characteristics of
those patients are summarized in Table 3.

Only twelve patients were lost to follow-up, four patients
shortly after surgery (due to change of residency or patients
from outside the country), and the other patients were lost at
respectively 12, 20, 24 (two patients), 33, 36, 58, and 86
months of follow-up.

There was no statistically significant difference in survival
between the three groups (p = 0.841). Estimated 10-year sur-
vival rate for group 1, 2, and 3 was 90.3%, 87.5%, and 89.9%,
respectively (Fig. 2).

Statistically significant differences in age as well as T
stage, performance of adjuvant radioiodine ablation, and num-
ber and diameter of metastatic lymph nodes between the three
groups were observed (Table 4). There were no statistically
significant differences in gender, histopathology, N and M
stage, palpable lymph nodes, performance of preoperative
neck US, and positive FNA.

In univariate overall survival analysis, gender, age, and
histopathology T stage and M stage were statistically signifi-
cant. Multivariate analysis that included all clinically relevant
variables confirmed only age and histopathology to be signif-
icantly associated with overall survival (Table 5).

Discussion

DTC in general has one of the highest cure rates among all
malignant diseases with 10-year survival exceeding 90–95%
[7]. Moreover, it is unique among epithelial cancers because
regional lymph node metastases are present in very high per-
centage but affect survival only in patients older than 55 years.
With the increasing usage of the US, DTC became one of the
most overdiagnosed and overtreated cancers.

Results of our study confirmed that DTC in Slovenia has an
excellent survival rate (10-year survival of 90.3%) that is com-
parable to data from other countries worldwide [16].
Furthermore, according to our results preoperative ultrasound
of cervical lymph nodes has no prognostic value for long-term
recurrence and survival neither has surgical treatment of neck
metastases found by preoperative diagnostics. In addition,
locoregional recurrences were observed in only six patients
(0.5%) and can hardly be associated with any specific risk
factor, including preoperative US. The observed really low
percentage may be the result of DTC (over)treatment at the
time: until 2016 all Slovenian patients with DTC > 1 cm had
total thyroidectomy and postoperative adjuvant radioiodine
ablation with 100 mCi with thyroid hormone withdrawal or
rhTSH stimulation. Deescalation of treatment followed in
2017 when a revision of the national guidelines was made.

The main question when dealing with a disease with such
an excellent prognosis is the unnecessary morbidity as a result
of overdiagnosis and overtreatment. As CND and LND are

Table 2 The clinicopathological characteristics of the cohort. TT, total
thyroidectomy; CND, central neck dissection; LND, lateral neck
dissection

Variable No. of patients %

Sex

Female 887 80.1%

Male 221 19.9%

Age

Median: 48.3 y (range 3–86)

Younger than 55 682 61.6%

Older than 55 426 38.4%

Cytopathology (Bethesda)

I 40 3.6%

II 40 3.6%

III 25 2.3%

IV 246 22.2%

V 53 4.8%

VI 704 63.5%

Histopathology

Papillary cancer 1038 93.7%

Follicular cancer 70 6.3%

T stage

T1 627 56.6%

T2 260 23.5%

T3 210 19.0%

T4 11 1.0%

N

N1/2 252 22.7%

N0 856 77.3%

M

Yes 6 0.5%

No 1102 99.5%

Extrathyroideal extension

No 836 75.4%

Yes 217 19.6%

Minimal 55 5%

Type of surgery

Total thyroidectomy 986

- Only TT - 722 65.2%

- TT and CND - 120 10.8%

- TT, CND, and LND - 136 12.3%

Lobectomy 130 11.7%

Adjuvant radioiodine ablation

Yes 656 59.2%

No 452 40.8%
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procedures with a higher percentage of hypoparathyroidism
and nerve injury they should be avoided whenever possible.
One possible way to avoid unnecessary surgery could be omit-
ting preoperative US of cervical lymph nodes. According to
the results of our study, clinical evaluation of cervical lymph
nodes without US enables survival similar to the group with
preoperative US with low rates of unexpected locoregional
recurrences. Clinical evaluation can, on the other hand, spare
the patient from unnecessary lymph node dissection. In 48
patients in our study, LND was performed only because of a

positive result of preoperative neck US. We are aware that
these results are in contrast with other studies underlying the
importance of preoperative neck US and even suggesting that
more accurate and extensive preoperative neck diagnostic are
needed in order to reduce the chances of relapse [17–19]. A
possible explanation of such discrepancies may lie in popula-
tion characteristics. Most of our patients had small tumors
with favorable prognostic factors. Few patients had
extrathyroideal extension of the tumor and most of the metas-
tases in the cervical lymph nodes were small-sized (less than 3

Table 3 Characteristics of
patients with locoregional relapse.
PLN, palpable lymph nodes;
FNA, fine needle aspiration; US,
ultrasound; TTR, time to
recurrence

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Age 26 34 58 40 31 29

PLN No No No No No No

Neck US Yes No No No Yes No

FNA Non-diagnostic No No No No No

T stage 2 1 1 3 3 3

Primary surgery TT+CND TT+
CND

TT+
CND

TT TT TT

TTR (months) 24 18 24 7 60 60

Fig. 2 Survival curves for three groups of patients. Group 1: patients without palpable cervical lymph nodes or preoperative US; group 2: patients with
palpable cervical lymph nodes with or without preoperative US; group 3: patients without palpable cervical lymph nodes and with preoperative US
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cm)—both characteristics are not associated with a decreased
survival rate. Furthermore, nearly half of our patients were
younger than 45 years and the involvement of regional lymph
nodes has a negligible prognostic value in younger patients [7,
8].

Once the patient is informed about the US detected and by
FNA confirmed lymph node metastasis, the decision to omit
lymph node dissection is very difficult and may lead to un-
necessary patients’ stress. It is important to use preoperative
US of cervical lymph nodes less often and more selectively. A
reasonable compromise would be to indicate preoperative US
of cervical lymph nodes only in patients older than 55 years
where lateral neck lymph nodemetastases lead to a decrease in
recurrence-free survival and in disease-specific survival.

Another important aspect of overtreatment because of
overdiagnostics in patients with DTC is additional use of

adjuvant radioiodine ablation. Patients with US detected
lymph node metastases as a rule have lymph node metastases
bigger than 2 mm and as such belong to an ATA intermediate-
risk level where radioiodine adjuvant therapy should be con-
sidered after total thyroidectomy according to the recommen-
dation 51 in ATA guidelines [13, 20–22]. The median size of
lymph node metastases detected by preoperative US in group
3 was 8.4 mm in our patients and they were all treated with
adjuvant radioiodine ablation in addition to lymph node dis-
section which might further contribute to overtreatment.

Retrospective analysis is the main weakness of our study.
Nevertheless, since our institution is the only thyroid cancer
center in the country, where all patients with thyroid cancer
are directed, the results are clearly representative for the whole
Slovenian population. Follow-up is also performed at our in-
stitution, therefore minimizing attrition bias.

Conclusions

In patients with DTC, the benefits of preoperative US of cer-
vical lymph nodes are probably limited. In order to avoid
overtreatment in the form of lymph node dissection and adju-
vant radioiodine ablation, we advise a “less is more”
approach.
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data, critical revision of manuscript; MH: study conception and design,
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revision of manuscript.
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Table 4 Differences in age, T
stage, and number and diameter
of metastatic lymph nodes
between the three groups of
patients. MLN, metastatic lymph
nodes; RIA, radioiodine ablation

Group 1 (n = 862) Group 2 (n = 112) Group 3 (n = 134) p-value

Age (years) 49.5 43.9 44.4 0.002

T stage 0.020

- T1 505 (58.6%) 61 (54.5%) 61 (45.5%)

- T2 210 (24.4%) 11 (9.8%) 39 (29.1%)
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Mean no. of MLN 0.18 9.46 3.94 < 0.001

Mean diameter of MLN (mm) 0.2 20.4 8.4 < 0.001

Adjuvant RIA 0.002

- Yes 487 (56.5%) 79 (70.5%) 90 (67.2%)

- No 375 (43.5%) 33 (29.5%) 44 (32.8%)

Table 5 Results ofmultivariate analysis.MLN, metastatic lymph nodes;
PLN, palpable lymph nodes;US, ultrasound; FNA, fine needle aspiration;
RIA, radioiodine ablation; HR, hazard ratio

HR 95.0% CI for HR p

Lower Upper

Gender (male vs. female) .628 .175 2.225 .476

Histopathology (follicular vs. papillary) .122 .019 .804 .029

Age 1.093 1.047 1.140 .000

T stage .899 .456 1.772 .759

N .238 .036 1.586 .138

M stage 9.467 .819 109.407 .072

PLN (palpable vs. non-palpable) .915 .198 4.235 .910

US (performed vs. not performed) .872 .268 2.838 .820

No. of MLN 1.015 .917 1.123 .773

Size of MLN 1.026 .982 1.072 .245

FNA result (positive vs. negative)
RIA

1.774
0.993

.649
0.513

4.845
1.923

.264

.983
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