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ESTIMation of the ABiLity of prophylactic 
central compartment neck dissection to modify 
outcomes in low-risk differentiated thyroid 
cancer: a prospective randomized trial
Dana Hartl1*  , Yann Godbert1, Xavier Carrat1, Stéphane Bardet1, Audrey Lasne‑Cardon1, Pierre Vera1, 
Elena Ilies1, Slimane Zerdoud1, Jérôme Sarini1, Mohamad Zalzali1, Luigi La Manna1, Olivier Schneegans1, 
Antony Kelly1, Philppe Kauffmann1, Patrice Rodien1, Laurent Brunaud1, Solange Grunenwald1, Elie Housseau1, 
Salim Laghouati1, Nathalie Bouvet1, Elodie Lecerf1, Julien Hadoux1, Livia Lamartina1, Martin Schlumberger1 and 
Isabelle Borget1 

Abstract 

Background Prophylactic central neck dissection in clinically low‑risk cT1bT2N0 papillary thyroid carcinoma is con‑
troversial, due to a large number of conflicting retrospective studies, some showing an advantage in terms of locore‑
gional recurrence, others showing no advantage. These previous studies all show high rates of excellent response. We 
aim to demonstrate the non‑inferiority of thyroidectomy alone as compared to total thyroidectomy with prophylactic 
central neck dissection in conjunction with adjuvant RAI 30 mCi with rTSH stimulation in terms of excellent response 
at 1 year.

Trial design and methods Prospective randomized open multicenter phase III trial including patients with 11–40‑
mm papillary thyroid carcinoma (Bethesda VI) or suspicious cytology (Bethesda V) confirmed malignant on intra‑oper‑
ative frozen section analysis, with no suspicious lymph nodes on a specialized preoperative ultrasound examination. 
Patients will be randomized 1:1 into two groups: the reference group total thyroidectomy with bilateral prophylactic 
central neck dissection, and the comparator group total thyroidectomy alone. All patients will receive an ablative dose 
of 30mCi of radioactive iodine (RAI) within 4 months of surgery. The primary outcome is to compare the rate of excel‑
lent response at 1 year after surgery between the groups, as defined by an unstimulated serum thyroglobulin (Tg) 
level ≤ 0.2 ng/mL with no anti‑Tg antibodies, an normal neck ultrasound and no ectopic uptake on the post‑RAI scin‑
tiscan. Non‑inferiority will be demonstrated if the rate of patients with excellent response at 1 year after randomiza‑
tion does not differ by more than 5%. Setting the significance level at 0.025 (one‑sided) and a power of 80% requires 
a sample size of 598 patients (299 per group). Secondary outcomes are to compare Tg levels at 8 +/− 2 postoperative 
weeks, before RAI ablation, the rate of excellent response at 3 and 5 years, the rate of other responses at 1, 3, and 5 
years (biochemical incomplete, indeterminate, and structurally incomplete responses), complications, quality of life, 
and cost‑utility.
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Discussion (potential implications) If non‑inferiority is demonstrated with this high‑level evidence, prophylactic 
neck dissection will have been shown to not be necessary in clinically low‑risk papillary thyroid carcinoma.

Trial registration NCT 03570021. June 26,2018

Keywords Thyroid cancer, Papillary, Low risk, Prophylactic neck dissection
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Introduction

Background and rationale
For most cancers, the extent of metastasis to regional 
lymph nodes is a prognostic factor, and prophylactic 
treatment of lymph node basins for patients with no 
preoperative evidence of nodal disease (cN0) is often 
recommended. For differentiated thyroid cancer, how-
ever, the prognostic role of prophylactic central com-
partment neck dissection (PND) associated with total 
thyroidectomy for patients cN0 constitutes a major 
controversy for these tumors with an increasing inci-
dence, but a very low mortality rate.

Those in favor of PND for whom it is a standard of 
care cite the low-level evidence suggesting

– Improved recurrence-free survival (retrospective 
case series), [1–3]

– A higher rate of recurrence in the presence of 
lymph node metastases (in some retrospective 
studies) and the usefulness of a complete staging 
in the neck to stratify for radioactive iodine treat-
ment, [4, 5]

– The technical difficulty of performing a reinterven-
tion in the central compartment secondarily, and

– The absence of increased permanent complications 
of PND (in experienced hands). [3]

https://clinicaltrials.gov/ct2/show/NCT03570021?term=nct03570021&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03570021?term=nct03570021&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03570021?term=nct03570021&draw=2&rank=1
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Opponents of PND cite the low-level evidence suggesting

– No effect on oncologic outcomes with PND (retro-
spective case series), [6, 7]

– The low rate of recurrence and mortality even with-
out PND, [8]

– The efficacy of radioactive iodine to treat micro-
scopic nodal metastases,

– A higher risk of complications (hypoparathyroidism 
and vocal fold paralysis) as compared to -thyroidec-
tomy alone, [9]

– The feasibility of reoperation in the central compart-
ment if needed with a relatively low risk of complica-
tions (in experienced hands), [10, 11] and

– An increase in cost with PND. [12]

Despite the low-level conflicting evidence, different 
professional societies in several countries have published 
recommendations for or against the routine use of PND, 
with consequences for patients, physicians, and health-
care providers [13–19]. The French Society of Otolaryn-
gology Head and Neck Surgery recommends PND [15] 
whereas the Francophone Association of Endocrine Sur-
gery does not recommend it [19].

This study aims to provide level I evidence with a mul-
ticenter prospective open randomized non-inferiority 
trial comparing bilateral PND with total thyroidectomy 
to total thyroidectomy alone (and adjuvant radioactive 
iodine in both groups) for low-risk papillary thyroid can-
cer patients cT1bT2N0 in terms of the rate of complete 
remission at 1 year after randomization. We hypothesize 
that thyroidectomy alone is not inferior to thyroidectomy 
with PND by more than 5% at 1 year.

Differentiated thyroid carcinoma is the most common 
endocrine malignancy, with an increasing incidence in 
part related to an improvement in screening for small 
tumors by neck ultrasound. It accounts for 80% of all thy-
roid cancers and ranks as the sixth most common can-
cer in females in incidence, with approximately 10,000 
new cases per year in France [20, 21]. The high disease-
specific survival rates favor optimizing treatment and 
follow-up to minimize complications and overtreatment. 
Macroscopic lymph node metastases detected on preop-
erative ultrasound (cN1) are known to increase regional 
recurrence, with the risk of recurrence related to the 
size and number of metastatic nodes and the presence 
or absence of extranodal tumor extension;[22, 23] in this 
case a therapeutic central compartment neck dissection 
is currently recommended with no controversy [13].

However, the role of systematic prophylactic neck 
dissection (PND) in the absence of suspected neck 
metastases on preoperative ultrasound (cN0) remains 
controversial. For example, guidelines from the 

American Thyroid Association (ATA),[13] The Euro-
pean Society of Endocrine Surgeons,[24] the German 
Association of Endocrine Surgeons,[16] and the Fran-
cophone Association of Endocrine Surgery [19] do not 
recommend PND. The British Thyroid Association [17] 
and the Japanese Association of Endocrine Surgeons 
[14] recommend PND in certain cases (large tumors, 
older patients, and extrathyroidal extension, for exam-
ple). Finally, the 2012 guidelines from the French 
Society of Otolaryngology Head and Neck Surgery rec-
ommend systematic PND [15].

All of these recommendations are grade C (“expert 
opinion”) due to the lack of high-level evidence in the 
field. The proponents of systematic PND have under-
lined its potential effect on recurrence-free survival 
and disease-specific survival, shown in some retrospec-
tive studies, [1–3] but not found in several meta-analy-
ses [6, 25, 26]. The opponents of systematic PND have 
emphasized that the prognostic role of occult metas-
tases has not been demonstrated and that radioactive 
iodine is effective in treating micrometastases [27, 28]. 
PND may also involve greater morbidity in terms of 
transient hypoparathyroidism [9]. A higher level of evi-
dence is needed to optimize treatment of these low-risk 
tumors, which make up the majority of differentiated 
thyroid cancers.

Current practice is based on conflicting data from stud-
ies with low-level evidence and due to the absence of a 
randomized trial, conflicting recommendations as to the 
optimal management of low-risk thyroid cancer will pre-
vail [29].

A PubMed® literature search using the terms “thyroid 
cancer prophylactic neck dissection” found 512 results 
(accessed January 2023). Among these, Table 1 resumes 
those with the highest level evidence (meta-analysis of 
randomized trials, prospective randomized trials, and 
meta-analyses of retrospective studies). The majority of 
these studies do not show a difference in locoregional 
recurrence between total thyroidectomy with PND ver-
sus total thyroidectomy alone.

Our study differs from these published studies in the 
following ways:

– Our study includes only tumors ≥11 mm (micro-
carcinomas are not eligible), whereas all of the stud-
ies cited in Table 1, with the exception of the study 
by Sippel et  al. [32], included a large proportion of 
microcarcinomas (in Ahn et al. [31] for example, 90% 
of the tumors were T1 with a mean tumor size of 1.1 
+/− 0.6 cm);

– Thyroglobulin measurements will be evaluated before 
and after the administration of RAI to evaluate the 
effect of RAI ablation and eliminate this bias found in 
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most of these studies in which outcomes were evalu-
ated after RAI ablation in most or all patients;

– Finally, our study is designed with a non-inferiority 
margin of 5% and an alpha level set at 0.025, whereas 
the study by Viola et al. [34] is significant but with a 
non-inferiority margin of 15% and an alpha of 0.05.

Rationale: choice of comparators
In France, total thyroidectomy with prophylactic cen-
tral compartment (level VI) neck dissection as defined 
by the American Thyroid Association [38] is standard 
treatment recommended by the French Society of Oto-
laryngology Head and Neck Surgery,[15] whereas total 
thyroidectomy alone without neck dissection is rec-
ommended as standard treatment by the Francophone 
Association of Endocrine Surgery [19].

A simulation by the American Thyroid Association, 
hypothesizing a 25% difference in significant onco-
logic events at 7 years, with a statistical power of 80%, 
concluded that a randomized trial was “not readily 
feasible” due to the need to randomize 5840 patients 
[39]. This implies that both therapeutic strategies may 
indeed be equivalent within a small percentage, and we 
have therefore designed our study with a non-inferi-
ority statistical design with a surrogate endpoint. This 
methodology (non-inferiority trial) has been clearly 
validated in these low-risk patients by two previous 
studies carried out by the same French thyroid net-
work (TuThyRef ) and published in the New England 
Journal of Medicine, ESTIMABL[40] and ESTIMABL2 
[41]. The surrogate endpoint in the present study is the 
rate of excellent response as defined by the ATA,[13] or 
complete remission, at 1 year.

If our study confirms the non-inferiority of total thy-
roidectomy alone, prophylactic central compartment 
neck dissection could be abandoned for these low-risk 
patients without taking undue oncologic risks. Sec-
ondary endpoints may also show a benefit in terms of 
patient quality of life and of cost-utility analysis with 
a total thyroidectomy alone. Patients, physicians, and 
healthcare providers would all benefit from less-exten-
sive surgery.

Objectives
Primary objective
To assess the non-inferiority of total thyroidectomy 
alone as compared to total thyroidectomy with bilat-
eral prophylactic central compartment neck dissection 
in terms of the rate of complete remission (excellent 
response) at 1 year after randomization, for differenti-
ated thyroid cancer cT1bT2N0. We hypothesize that 

the rate of complete remission after thyroidectomy 
alone is not inferior to the rate of complete remission 
after thyroidectomy with PND by more than 5% at 1 
year.

The primary criterion is the rate of patients in complete 
remission (excellent response) at 1 year after randomiza-
tion (8+/2 months post-131I) as defined by the presence 
of all 3 criteria:

– Normal whole body scan (SPECT-CT) performed 
after the administration of 30 mCi (1.1 GBq) of 131I 
administered within 2–4 months following surgery,

– Normal neck ultrasound 8+/−2 months after the 131I
– Unstimulated ultrasensitive thyroglobulin while on 

L-thyroxine treatment (usTg/LT4) ≤ 0.2 ng/mL) 
without anti-Tg antibodies (TgAb) 8+/−2 months 
after administration of 131I

In this network’s previous study, 94% of the low-risk 
patients (including 12% T2N0) were in complete remis-
sion 1 year after surgery and administration of 131I after 
rhTSH [40]. In a similar prospective multicentre trial, 
90.2% of the low-risk patients, including patients T1–T3 
N0–N1 with or without central compartment neck dis-
section, were in complete remission 1 year after surgery 
and administration of 131I after rhTSH [42]. For low-risk 
patients showing an excellent response after treatment, 
the risk of recurrence is estimated to be 2–3% [4].

Secondary objectives
To compare total thyroidectomy and radioactive iodine 
(131I) to total thyroidectomy with bilateral prophylac-
tic central compartment neck dissection and 131I in 
terms of:

– Thyroglobulin levels after surgery alone (usTg/T4) 
measured while on T4 treatment, 8+/−2 weeks post-
operatively, before stimulation and administration of 
radioactive iodine

– Percent of patients in complete remission (excellent 
response) at 3 and 5 years after randomization, as 
defined by a normal neck ultrasound and usTg/LT4 
≤ 0.2 ng/m. The endpoint of 5 years reflects the data 
from a prospective multicenter study of 715 patients 
reporting that 81% of recurrences occurred within 
5 years,[43] and from a retrospective study of 1020 
patients followed for 10 years reporting that all struc-
tural recurrences occurred within 8 years, with 77% 
occurring within 5 years [44].

– Percent of patients at 1, 3, and 5 years after rand-
omization with structural incomplete response in 
the neck defined by a malignant lesion in the neck 
detected by ultrasound and confirmed by cytology 



Page 5 of 22Hartl et al. Trials          (2023) 24:298  

Ta
bl

e 
1 

Su
m

m
ar

y 
of

 p
ub

lic
at

io
ns

 w
ith

 th
e 

hi
gh

es
t l

ev
el

 o
f e

vi
de

nc
e

A
bb

re
vi

at
io

ns
: P

N
D

 p
ro

ph
yl

ac
tic

 c
en

tr
al

 n
ec

k 
di

ss
ec

tio
n,

 T
T 

to
ta

l t
hy

ro
id

ec
to

m
y 

w
ith

ou
t p

ro
ph

yl
ac

tic
 n

ec
k 

di
ss

ec
tio

n,
 L

RR
 lo

co
re

gi
on

al
 re

cu
rr

en
ce

 ra
te

, R
AI

 ra
di

oa
ct

iv
e 

io
di

ne
, h

yp
oP

TH
 h

yy
po

pa
ra

th
yr

od
is

m
, T

g 
th

yr
og

lo
bu

lin
, V

FP
 v

oc
al

 fo
ld

 p
ar

al
ys

is
, O

R 
od

ds
 ra

tio

St
ud

y
D

es
ig

n
N

um
be

r o
f p

at
ie

nt
s

Re
su

lts
 c

on
ce

rn
in

g 
re

cu
rr

en
ce

 
ra

te
s

O
th

er
 o

nc
ol

og
ic

 re
su

lts
Co

m
pl

ic
at

io
n 

ra
te

s

Sa
na

br
ia

 A
 e

t a
l A

nn
 S

ur
g 

20
22

 
[3

0]
M

et
a‑

an
al

ys
is

 o
f 5

 ra
nd

om
iz

ed
 

st
ud

ie
s

76
3

40
9 

PN
D

35
4 

TT

N
o 

di
ffe

re
nc

e 
in

 s
tr

uc
tu

ra
l r

ec
ur

‑
re

nc
e 

ra
te

 2
.5

%
 v

s 
2.

7%
N

o 
di

ffe
re

nc
e 

in
 b

io
ch

em
ic

al
 

re
cu

rr
en

ce
 ra

te
N

o 
di

ffe
re

nc
e 

in
 ra

te
 o

f p
er

m
an

en
t 

hy
po

PT
H

A
hn

 JH
 e

t a
l S

ur
ge

ry
 2

02
2 

[3
1]

Pr
op

se
ct

iv
e 

ra
nd

om
iz

ed
 s

in
gl

e 
ce

nt
er

10
1

51
 P

N
D

50
 T

T

N
o 

di
ffe

re
nc

e 
in

 s
tr

uc
tu

ra
l r

ec
ur

‑
re

nc
e 

ra
te

s 
or

 s
uc

ce
ss

fu
l a

bl
at

io
n

N
o 

di
ffe

re
nc

e 
in

 c
om

pl
ic

at
io

n 
ra

te

Si
pp

el
 R

 e
t a

l A
nn

 S
ur

g 
20

20
 [3

2]
Pr

op
se

ct
iv

e 
ra

nd
om

iz
ed

 s
in

gl
e 

ce
nt

er
60 30

 P
N

D
30

 T
T

N
o 

di
ffe

re
nc

e 
in

 s
tim

ul
at

ed
 T

g 
le

ve
ls

 a
t 6

 w
ee

ks
 o

r 1
 y

ea
r

Le
e 

D
Y 

et
 a

l J
C

EM
 2

01
5 

[3
3]

Pr
op

se
ct

iv
e 

ra
nd

om
iz

ed
 s

in
gl

e 
ce

nt
er

25
7

15
3 

PN
D

10
4 

TT

N
o 

di
ffe

re
nc

e 
in

 L
RR

 3
.3

%
 v

s 
3.

9%
N

o 
di

ffe
re

nc
e 

in
 n

um
be

r o
f 

pa
tie

nt
s 

tr
ea

te
d 

w
ith

 R
A

I
H

ig
he

r r
at

es
 o

f t
em

po
ra

ry
 

hy
po

PT
H

 (p
=

0.
04

3)

Vi
ol

a 
D

 e
t a

l J
C

EM
 2

01
5 

[3
4]

Pr
op

se
ct

iv
e 

ra
nd

om
iz

ed
 s

in
gl

e 
ce

nt
er

18
1

93
 P

N
D

88
 T

T

N
o 

di
ffe

re
nc

e 
in

 L
RR

 (7
.5

%
 v

s 
8.

0%
)

M
or

e 
RA

I i
n 

TT
 a

lo
ne

 g
ro

up
 

(p
=

0.
00

2)
H

ig
he

r r
at

e 
of

 p
er

m
an

en
t 

hy
po

PT
H

 in
 P

N
D

 g
ro

up
 (p
=

0.
02

)

C
he

n 
L 

et
 a

l W
or

ld
 J 

Su
rg

 2
01

8 
[2

6]
M

et
a‑

an
al

ys
is

 o
f r

et
ro

sp
ec

tiv
e 

st
ud

ie
s

18
,3

76
11

,0
98

 P
N

D
55

83
 T

T

Lo
w

er
 L

RR
 in

 P
N

D
 g

ro
up

2.
52

%
 v

s 
4.

59
%

 (O
R=

0.
65

)
H

ig
he

r r
at

es
 o

f t
em

po
ra

ry
 

(O
R=

2.
23

)a
nd

 p
er

m
an

en
t 

hy
po

PT
H

 (O
R=

2.
22

)a
nd

 te
m

po
‑

ra
ry

 V
FP

 (O
R=

2.
03

)

Li
an

g 
J e

t a
l A

ct
a 

O
to

rh
in

o 
Ita

l 
20

17
 [3

5]
M

et
a‑

an
al

ys
is

 o
f r

et
ro

sp
ec

tiv
e 

st
ud

ie
s

68
23

33
12

 P
N

D
35

11
 T

T

Lo
w

er
 L

RR
 in

 P
N

D
 g

ro
up

 (p
<

0.
01

)
H

ig
he

r r
at

e 
of

 te
m

po
ra

ry
 (p

<
0.

01
) 

an
d 

pe
rm

an
en

t (
p<

0.
01

) h
yp

oP
TH

 
an

d 
te

m
po

ra
ry

 V
FP

 (p
=

0.
02

3)
 in

 
PN

D
 g

ro
up

Zh
ao

 W
 e

t a
l A

nn
 S

ur
g 

O
nc

ol
 

20
16

 [3
6]

M
et

a‑
 a

na
ly

si
s 

of
 re

tr
os

pe
ct

iv
e 

st
ud

es
44

37
19

69
 P

N
D

24
68

 T
T

Lo
w

er
 L

RR
 in

 P
N

D
 g

ro
up

1.
1%

 v
s 

3.
4%

 (p
=

0.
00

2)
M

or
e 

RA
I i

n 
PN

D
 g

ro
up

 7
4.

6%
 v

s 
59

.9
%

 (O
R 

1.
20

)
H

ig
he

r r
at

es
 o

f t
em

po
ra

ry
 

(p
<

0.
00

00
1)

 a
nd

 p
er

m
an

en
t 

(p
=

0.
03

) h
yp

oP
TH

W
an

g 
TS

 e
t a

l
A

nn
 S

ur
g 

O
nc

ol
 2

01
3 

[6
]

M
et

a‑
 a

na
ly

si
s 

of
 re

tr
os

pe
ct

iv
e 

st
ud

es
17

40
74

5 
PN

D
99

5 
TT

N
o 

di
ffe

re
nc

e 
in

 L
RR

N
o 

di
ffe

re
nc

e 
in

 ra
te

s 
of

 p
er

m
a‑

ne
nt

 c
om

pl
ca

tio
ns

La
ng

 B
H

 e
t a

l T
hy

ro
id

 2
01

3 
[7

]
M

et
a‑

an
al

ys
is

 o
f r

et
ro

sp
ec

tiv
e 

st
ud

ie
s

33
31

15
92

 P
N

D
17

39
 T

T

Lo
w

er
 L

RR
 in

 P
N

D
 g

ro
up

4.
7%

 v
s 

8.
6%

 (O
R=

0.
65

)
M

or
e 

RA
I i

n 
PN

D
 g

ro
up

 7
1.

7%
 v

s 
53

.1
%

 (O
R=

2.
60

)
H

ig
he

r r
at

e 
of

 te
m

po
ra

ry
 h

yp
oP

TH
 

PN
D

 g
ro

up
 2

6%
 v

s 
10

.8
%

 
(O

R=
2.

56
)

Ze
to

un
e 

T 
et

 a
l A

nn
 S

ur
g 

O
nc

ol
 

20
10

 [3
7]

M
et

a‑
an

al
ys

is
 o

f r
et

ro
sp

ec
tiv

e 
st

ud
ie

s
12

64
39

6 
PN

D
86

8 
TT

N
o 

di
ffe

re
nc

e 
in

 L
RR

 (2
.0

2%
 v

s 
3.

92
%

)



Page 6 of 22Hartl et al. Trials          (2023) 24:298 

(and/or Tg in the needle washout fluid >10ng/ml). 
Cytology will be mandatory for suspicious lesions 
measuring 8mm or more in the smallest diameter; 
lesions with suspicious features on ultrasound but 
measuring <8 mm may undergo cytology at the dis-
cretion of the center’s principal investigators.

– Percent of patients at 1, 3, and 5 years after randomi-
zation with biological incomplete response defined 
by a normal neck ultrasound and absence of disease 
detected on other conventional or metabolic imag-
ing (131I, 18FDG-TEP), if performed, associated with a 
serum Tg/LT4>0.2 ng/ml

– Percent of patients at 1, 3, and 5 years after randomi-
zation with an indeterminate response defined by a 
suspicious lesion on neck ultrasound without cyto-
logical proof of disease and/or detection of TgAb

– Percent of patients at 1, 3, and 5 years after randomi-
zation with diagnosis of distant metastases on meta-
bolic imaging (131I, 18FDG-TEP) or cross-sectional 
imaging, and confirmed cytologically (except for 
metastases with 131I uptake) or with repeat imaging 
at 6 months (if cytology not possible)

– Percent of patients at 1, 3, and 5 years after randomi-
zation having undergone further treatment (surgery 
or 2nd therapeutic administration of 131I, number 
of retreatments per patient and indication for each 
retreatment)

– At 1 year: percent of patients with persistent 
hypoparathyroidism with supplementation and/or 
persistent vocal fold paralysis; subjective dysphonia 
(Voice Handicap Index)[45] and dysphagia (SWAL-
QOL)[46] (questionnaires in their validated French 
versions) compared between groups after randomi-
zation: Quality of life SF36[47], EuroQol EQ-5D,[48] 
Anxiety (State-Trait Anxiety Inventory-STAI)[49]

– Cost-utility analysis.

Trial design
Prospective randomized open phase III non-inferiority 
trial in patients with cT1bT2N0 [50] papillary thyroid 
carcinoma comparing: total thyroidectomy alone (experi-
mental group) versus total thyroidectomy with prophy-
lactic neck dissection (PND) (reference group).

Group 1 (reference group): total thyroidectomy with 
bilateral prophylactic central compartment (level VI) 
neck dissection

Group 2 (“experimental” group): total thyroidectomy 
alone without neck dissection.

Before surgery, the patients will first be pre-registered 
(included) to check that the thyroid nodule is classified 
cT1bT2N0 and the FNAB cytology is classified type 5 or 
6 according to the Bethesda classification [51].

Surgery must be performed within 4 months of 
inclusion.

– For patients with FNAB cytology Bethesda 6 “papil-
lary carcinoma”, inclusion and randomization will we 
performed preoperatively.

– For patients with FNAB cytology Bethesda 5 “suspi-
cious cytology”, randomization (and validation of the 
inclusion) will then be performed in the operating 
room, after confirmation of malignancy by intra-
operative frozen section analysis. For these patients, 
randomization will be performed online or by fax 
with the Trial Master program.

All patients will have Tg/LT4 measured 8 +/−2 weeks 
postoperatively, before stimulation with recombinant 
human thyrotropin (rhTSH).

All patients will receive, 2–4 months postoperatively, 30 
mCi (1.1 GBq) 131I after stimulation with human recom-
binant thyrotropin (rhTSH) and undergo scintiscan with 
SPECT-CT. Neck ultrasound will be performed at the 
time of 131I administration (standard of care).

Patients will be evaluated at 8 +/−2 months post-
iodine (8–14 months postoperatively or “1 year”) then 
yearly with neck ultrasound, unstimulated ultrasensitive 
thyroglobulin (usTg/LT4), and anti-Tg antibodies.

Methods: participants, interventions, 
and outcomes
Study setting
This is a multicenter study involving only specialized univer-
sity hospitals and comphrehensive cancer centers in France. 
The list of study sites can be obtained by contacting the prin-
cipal investigator or data manager at Gustave Roussy.

Eligibility criteria
Inclusion criteria

(1) Thyroid nodule measuring 11–40 mm on ultra-
sound (cT1bT2)

– AND with fine-needle aspiration biopsy (FNAB) 
cytology in favor of “papillary thyroid carcinoma” 
(Type 6 according to the Bethesda classification 
(Appendix 2)

– OR with FNAB cytology “suspicious for malig-
nancy” (Type 5 according to the Bethesda classifica-
tion). In this latter case, randomization will be per-
formed if confirmation of papillary carcinoma on 
intra-operative frozen section analysis

(2) cN0: absence of lymph nodes suspicious for malig-
nancy on preoperative ultrasound performed by 
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the center’s designated radiologists according to a 
standardized report[52]

(3) Absence of a medical contraindication to perform-
ing a total thyroidectomy with or without bilateral 
prophylactic neck dissection of the central com-
partment

(4) Women of childbearing potential should have a 
negative pregnancy test (serum or urine) before any 
radioiodine administration. Sexually active patients 
must agree to use an effective method of contracep-
tion or to abstain from sexual activity during the 
study and for at least 6 months after last dose of 
radioiodine.

(5) Patient affiliated to a social security regimen or 
beneficiary of such regimen

(6) Patients age ≥ 18 years old, French-speaking
(7) Patients should understand, sign, and date the writ-

ten informed consent form prior to any protocol-
specific procedures. Patients should be able and 
willing to comply with study visits.

Non‑inclusion criteria

 (1) Tumors > 40 mm (cT3) or ≤ 10 mm
 (2) Tumors with extrathyroidal extension suspected 

or obvious on the preoperative work-up or intra-
operatively (cT3T4)

 (3) Metastatic neck lymph nodes or suspicious neck 
nodes on preoperative ultrasound (cN1); for sus-
picious nodes, FNAB cytology and thyroglobulin 
assay on the needle washout fluid will be per-
formed

 (4) Metastatic neck lymph nodes found during the 
thyroidectomy and confirmed with intra-opera-
tive frozen section analysis

 (5) Medullary thyroid carcinoma on FNAB cytology 
and/or with basal serum calcitonin >50 pg/ml

 (6) Preoperative or intra-operative suspicion of non-
papillary thyroid carcinoma or aggressive histo-
pathological subtype or poorly differentiated car-
cinoma

 (7) Distant metastases (M1) apparent preoperatively 
(found due to symptoms or fortuitously; no spe-
cific preoperative work-up will be performed, 
however, in accordance with current clinical 
practice)

 (8) Recurrent nerve paralysis visualized on system-
atic preoperative laryngoscopy and/or abnormal 
preoperative serum calcium

 (9) Pregnant or breast feeding women
 (10) Participation in another therapeutic clinical trial 

within 1 year from study entry

 (11) Patient under guardianship or deprived of their 
liberty by a judicial or administrative decision or 
incapable of giving their consent

Criteria for eligibility of participating centers
The surgeons, endocrinologists, radiologists, and nuclear 
medicine physicians participating in this clinical trial are 
practitioners exercising medicine in either a university 
hospital or a comprehensive cancer center in France that 
belongs to the ENDOCAN-TuThyRef network, a network 
for treatment of thyroid cancer sponsored and financed 
by the French National Cancer Institute. All participants 
have expertise in treating thyroid cancer. Furthermore, 
the participating surgeons routinely perform complete 
central neck dissections and were chosen to participate 
in this study due to a homogenous technique among 
these surgeons [53].

Who will take informed consent?
Prior to registration in the trial, written informed consent 
is obtained from the patient during a consultation. The 
surgeon, endocrinologist, or nuclear medicine physician 
informs the patient and obtains their informed consent. 
Two identical consent forms are signed with one of the 
original forms retained by the patient, the other retained 
by the investigators. The patient information and con-
sent form can be found in Annex 1. Additional informed 
written consent is obtained at the same time for use of 
biological specimens for research, in accordance with the 
articles L1211-1 to 9 of the French Public Health Code.

Interventions
Explanation for the choice of comparators
The primary objective of this study is to assess the non-
inferiority of total thyroidectomy alone as compared to 
total thyroidectomy with bilateral prophylactic central 
compartment neck dissection in terms of the rate of com-
plete remission (excellent response) at 1 year after rand-
omization, for differentiated thyroid cancer cT1bT2N0.

Group 1 (reference group): total thyroidectomy with 
bilateral prophylactic central compartment (level VI) 
neck dissection as defined by the American Thyroid 
Association [38]. This is a standard treatment recognized 
by the French Society of Otolaryngology Head and Neck 
Surgery [15]. The number of lymph nodes resected, the 
number of metastatic nodes, their size, and the presence 
or absence of extranodal spread will be recorded. Due to 
the large natural variability of the number of lymph nodes 
retrieved in a PND, [53] no patient will be excluded on 
the basis of number of lymph nodes.

Group 2 (“experimental” group): total thyroidectomy 
alone without neck dissection. This is recognized as a 
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standard treatment by the Francophone Association of 
Endocrine Surgery [19].

Intervention description
Randomization of patients

– Pre-registration (inclusion) of eligible patients after 
signed informed consent.

• Surgery must be performed within 4 months of 
pre-registration.

• Quality of life (SF-36, EQ-5D, STAI) question-
naires will be completed by the patient within 1 
month before the surgery.

• Before surgery, the patients will first be pre-regis-
tered (included) to check that the thyroid nodule 
is classified cT1bT2N0 and the FNAB cytology is 
classified type 5 or 6 according Bethesda (Appen-
dix 2).

– Randomization (and validation of the inclusion)

Randomization (and validation of the inclusion) will 
then be performed:

(1) Before surgery for patients with malignant cytology 
(Bethesda 6)

(2) OR in the operating room, after total thyroidectomy 
without any particular dissection of paratracheal 
spaces and after confirmation of malignancy by 
intra-operative frozen section analysis for patients 
with suspicious cytology (Bethesda 5).

For patients with a nodule Bethesda 5, the randomiza-
tion form will incude a confirmation of malignancy of the 
intra-operative frozen section analysis for patients with 
suspicious cytology Figs. 1 and 2. 

Treatments

Baseline assessment 

• Inclusion and non-inclusion criteria and patient con-
sent

• Neck ultrasound
• Laryngoscopy
• Serum calcium
• EQ-5D 3 Levels (Annex 2) [48]
• Quality of life (SF-36) (Annex 3) [47]
• Anxiety (State-Trait Anxiety Inventory) (Annex 4) 

[49]

• Subjective dysphonia and dysphagia (measured 
via the Voice Handicap Index (ANNEX 5) [45] and 
SWAL-QOL) (Annex 6)[46]

Surgery 

• Group 1 (reference group): total thyroidectomy with 
bilateral prophylactic central compartment neck dis-
section

• Group 2 (“experimental” group): total thyroidec-
tomy alone without neck dissection.

Radioactive iodine All patients will have Tg/LT4 meas-
ured 8 +/− 2 weeks postoperatively, before stimulation 
with recombinant human thyrotropin (rhTSH).

Then, for all patients (whichever the group), radioactive 
iodine will be administered after 2 months but within 4 
months postoperatively: 30 mCi (1.1 GBq) 131I after stim-
ulation with human recombinant thyrotropin (rhTSH)

A ß-HCG test (serum or urine) will be performed before 
any radioiodine administration.

Follow-up All patients will have a postoperative visit 
within 4 months of the surgery with the surgeon to 
record post-op complications.

For all patients, Tg/LT4 and anti-Tg antibodies (anti-
Tg Ab) measured 8 +/−2 weeks postoperatively, before 
stimulation with recombinant human thyrotropin 
(rhTSH).

At 8 +/− 2 weeks post-op before 131I:

-Quality of life (SF-36) [47]
-EQ-5D 3 Levels [48]
-Anxiety (State-Trait Anxiety Inventory) [49]
-Subjective dysphagia (measured via the SWAL-
QOL questionnaire) [46]

For all patients (after 2 months but within 4 months post-
operatively at the time of 131I administration:

• Stimulated usTg (Tg/rhTSH), anti-Tg antibodies 
(anti-Tg Ab)

• Neck ultrasound
• Whole body scintiscan with SPECT performed 2–5 

days after the RAI administration
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• Quality control of total thyroidectomy will be 
ensured by calculation of the % of 131I uptake, as 
an estimate of the size of thyroid remnant.

Further follow-up consists in:

• 1 year after surgery (8 +/− 2 months after 131I) 
(primary endpoint): usTg on thyroxine treatment 
(usTg/LT4) with a standard ultrasensitive kit, anti-
Tg Ab, neck ultrasound

• Yearly for 5 years (+/− 2 months after 131I): Tg/
LT4, anti-Tg Ab, neck ultrasound

• If suspicious lesion (according to standardized cri-
teria on ultrasound [52] > or = 8 mm (smallest 
dimension): indication for cytological examina-
tion by fine-needle aspiration biopsy (FNAB) and, 
for lymph nodes, for a determination the of level of 
thyroglobulin (Tg) in the needle washout fluid

• If a suspicious lesion <8mm is visualized on ultra-
sound (according to standardized criteria,[52] 
cytology with FNAB (and Tg in the needle washout 
fluid) will be performed upon decision of the cent-
er’s principal investigators

Functional evaluation and quality of life:

• Immediate postoperative complications (0–4 
months after surgery) (hypoparathyroidism requir-
ing supplementation, recurrent nerve paralysis vis-
ualized on systematic laryngoscopy)

• Complications at 1 year: treatment for persistent 
hypoparathyroidism, recurrent nerve paralysis visual-
ized on systematic laryngoscopy performed at 1 year

• At 1 year after randomization: Subjective dyspho-
nia (measured via the Voice Handicap Index [45]), 
Subjective dysphagia (measured via the SWAL-
QOL questionnaire [46])

• Complete remission at 1, 3, and 5 years after rand-
omization

• At 1, 3, and 5 years after randomization: Quality of 
life [SF-36 + EQ-5D], Anxiety (State-Trait Anxi-
ety Inventory), all questionnaires in their validated 
French translation:

• Quality of life (SF-36) [47]
• EQ-5D 3 Levels [48]
• Anxiety (State-Trait Anxiety Inventory) [49]
• Subjective dysphonia (measured via the Voice 

Handicap Index, VHI) [45]
• Subjective dysphagia (measured via the SWAL-

QOL questionnaire) [46]

Translational research BRAF V600E mutational anal-
ysis will be performed on all primary tumors (corre-
sponding to the surgical specimen recovered during the 
thyroidectomy) on formalin-fixed paraffin-embedded 
(FFPE) blocks or slides as a separate study not included 
herin.

Criteria for discontinuing or modifying allocated 
interventions
Secondary exclusion will be performed for patients in 
whom final pathology (non-frozen section analysis but 
defintive pathological evaluation) does not confirm the 
presence of a differentiated thyroid cancer.

In no other instances does this study provide for dis-
continuing or modifying allocated interventions.

Reasons for withdrawal from the trial (study inter-
ventions and follow-up) may include:

– Lost to follow-up
– Withdrawal of consent
– Death

If a patient does not return for a scheduled visit, every 
effort will be made to contact them. In any case, every 
effort will be made to document the patient outcome and 
all attemps should be documented in the correspond-
ing medical file. The investigator will inquire about the 
reason for withdrawal, request the patient to return for 
a final visit, if applicable, and follow up with the patient 
regarding any unresolved adverse events. The early ter-
mination final visit should include all assessments listed 
for the End of Study visit.

If the patient withdraws their consent for the study, 
no further study-specific evaluations will be performed, 
and no additional data will be collected. The sponsor 
may retain and continue to use any data and samples 
collected before such refusal except in case of patient 
opposition. Any opposition will be transmitted by the 
investigator to the sponsor without undue delay.

Strategies to improve adherence to interventions
Locally in each center, follow-up visits will be pro-
grammed in advance and patients informed in advance 
of the follow-up program.

Relevant concomitant care permitted or prohibited 
during the trial
Pregnancy is to be avoided before and for 6 months 
following the administration of 131I. Patients are coun-
selled to use a method of contraception.
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Provisions for post‑trial care
Patients will be followed as part of this clinical trial for 
a maximum of 5 years. After that period, routine fol-
low-up as standard of care will be performed.

SPIRIT Reporting guidelines
In this report, we have used the SPIRIT reporting 
guidelines [54].

Outcomes: Primary criterion
The primary criterion is the rate of patients in complete 
remission (excellent response) at 1 year after radomiza-
tion as defined by the presence of the 3 criteria:

– Normal whole body scan (SPECT-CT) at the time of 
administration of 131I [SPECT-CT will be performed 
2–5 days after the administration of 30 mCi (1.1 
GBq) of 131I after stimulation using injected recombi-
nant human TSH (rhTSH)],

– Normal neck ultrasound at 8+/−2 months after 131I 
administration

– Unstimultaed ultrasensitive thyroglobuline while on 
L-thyroxine treatment (usTg/LT4) ≤ 0.2 ng/mL with-
out anti-Tg antibodies (TgAb) at 8+/−2 months after 
131I administration

Outcomes: Secondary criteria
Oncologic secondary criteria

• Thyroglobulin levels after surgery alone (ultrasen-
tive thyroglobuliin, usTg/T4) measured while on T4 
treatment, 8 +/−2 weeks postoperatively, before 
stimulation or administration of radioactive iodine

• Percent of patients in complete remission (excellent 
response) at 3 and 5 years after randomization, as 
defined by negative imaging and either unstimultaed 
ultrasensitive thyroglobulin while on L-thyroxine 
treatment (usTg/LT4) ≤ 0.2 ng/mL) without anti-Tg 
antibodies (TgAb) or TSH-stimulated Tg<1ng/mL

The endpoint of 5 years reflects the data from a pro-
spective multicenter study of 715 patients [Brassard M 
et  al J Clin Endocrinol Metab 2011] reporting that 81% 
of recurrences occurred within 5 years, and from a ret-
rospective study of 1020 patients followed for 10 years 
[Durante C et al J Clin Endocrinol Metab 2013] reporting 
that all structural recurrences occurred within 8 years, 
with 77% occurring within 5 years.

• Percent of patients at 1, 3, and 5 years after randomi-
zation with structural incomplete response in the 

neck defined by the presence of structural or func-
tional evidence of disease, with any Tg level, with or 
without anti-Tg antibodies

• Percent of patients at 1, 3, and 5 years after randomi-
zation with biological incomplete response defined 
by negative imaging and suppressed Tg ≥1 ng/mL or 
stimulated Tg≥10ng/mL or rising anti-Tg antibody 
levels

• Percent of patients at 1, 3, and 5 years after randomi-
zation with an indeterminate response defined by 
nonspecific findings on imaging studies and/or faint 
uptake in thyroid bed on RAI scanning (if performed) 
and/or on stimulated Tg detectable but <1ng/mL 
and/or stable or declining TgAb in the absence of 
structural or functional disease

• Percent of patients at 1, 3, and 5 years after randomi-
zation with diagnosis of distant metastases on meta-
bolic imaging (131I, 18FDG-TEP) or cross-sectional 
imaging, and confirmed cytologically (except for 
metastases with 131I uptake) or with repeat imaging 
at 6 months (if cytology not possible).

• Percent of patients at 1, 3, and 5 years after randomi-
zation having undergone further treatment (surgery 
or 2nd therapeutic administration of 131I, number 
of retreatments per patient and indication for each 
retreatment)

Functional secondary criteria and quality of life

• At 1 year after randomization (8+/−2 months after 
131I administration): percent of patients with per-
sistent hypoparathyroidism and/or persistent vocal 
fold paralysis; subjective dysphonia (Voice Handicap 
Index, VHI) and dysphagia (SWAL-QOL) (question-
naires in their validated French versions) compared 
between groups

The Voice Handicap Index is composed of 10 self-
administered questions relating to the functional, physi-
cal, and emotional aspects of voice. A French version has 
been validated [45].

The SWAL-QOL questionnaire is composed of 44 
questions concerning eating difficulty, eating duration, 
eating desire, food selection, fear, and social impact. The 
validated French version requires approximately 20 min 
to complete [46].

• At 1, 3, and 5 years after randomization: Quality of 
life (SF36 + EuroQol EQ-5D), Anxiety (State-Trait 
Anxiety Inventory-STAI) [47–49].
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The SF-36 is the short-form health survey with 36 
questions. It yields an 8-scale profile: physical function-
ing, physical condition, bodily pain, general health, vital-
ity, social functioning, emotional status, mental health, 
and psychometrically based physical and mental health 
summary measures [47]. It has been shown to be sensi-
tive for evaluating changes in quality of life in thyroid 
cancer patients [55]. It can be self-administered in 5–10 
min with a high degree of acceptability. The version used 
in the present study is the version which has a recall 
period of 1 week. This questionnaire has been employed 
in a previously published randomized controlled trial on 
thyroid cancer [40, 55].

EuroQol EQ-5D consists of 5 questions (each with 3 
levels of responses) and a self-evaluation of health on 
a visual analog scale (0–100) [48]. It is employed for 
the calculation of the utility score for the calculation 
of QALY (quality-adjusted life years) in cost-utility 
analysis.

Anxiety will be measured using the Spielberger STAI 
questionnaire [49]. The STAI state is an instrument for 
measurement of anxiety. It has 20 questions with four 
possible responses to each question. Higher scores cor-
respond to higher levels of anxiety. It is suitable for 
self-administration.

Outcomes: Cost‑utility analysis
A cost-utility analysis will be performed to compare 
total thyroidectomy to total thyroidectomy with bilateral 
prophylactic central neck dissection. The protocol used 
will be similar to the one used in ESTIMABL 1 trial and 
recently published in the Journal of Clinical Oncology 
[55]. The hypothesis is that TT alone and TTT + PND 
may differ in terms of the number of patients in complete 
remission at 1 year or in the number of patients requiring 
treatment of complications because of recurrent laryn-
geal nerve injury or hypoparathyroidism.

The horizon time will depend on the results obtained 
on the main criteria (1 year). If the study confirms the 
non-inferiority of TT versus TT + PND in terms of 
oncologic events, a horizon time of 1 year following the 
initial surgery will be considered.

Consequence will be expressed in QALYs (quality-
adjusted life years). Utility score will be assessed using 
the EQ-5D questionnaire at baseline, 1, 3, and 5 years. 
QALY will be calculated by multiplying the length of time 
between two questionnaires by utility score.

Costs will be evaluated from the French collective per-
spective. Resources consumed by the patient’s manage-
ment in each strategy will be collected prospectively at 
baseline, 1, 3, and 5 years.

Data collection
Resource consumption collected will concern the follow-
ing direct medical costs for:

• Hospitalization for initial surgery, including the time 
in the operating room and for performing the surgery

• Hospitalizations for management of complications 
(vocal fold paralysis, hypoparathyroidism)

• Hospitalizations for further treatments (surgery or 
iodine administration)

• Equipment, consultations, medical or paramedical 
acts for management of complications

• Other direct or indirect costs that are not expected to 
differ between strategies will not be collected.

Cost valuation
Hospital stays (whatever the cause) will be valued using 
the French DRGs tariffs. Outpatient care costs will be 
valued on the basis of pricing used by the French health 
insurance. Tarifs of the General Nomenclature of Pro-
fessional acts (NGAP), the Common Classification of 
Medical Acts (CCAM) will be used. Medication will 
be valued on the base of pricing applied by the French 
health insurance.

Cost‑utility analysis
A cost-utility analysis will be performed. One-way sensi-
tivity analyses will be performed by varying all individual 
costs, incidence of events, and utility variables. Probabil-
istic sensitivity analyses will be performed using boot-
strap resampling to estimate the uncertainty around the 
incremental cost-utility ratio.

Participant timeline
Figure 3 shows the timeline and criteria for assessments.

Determination of sample size
Non-inferiority will be demonstrated if the rate of 
patients in complete remission at 1 year after randomiza-
tion does not differ by more than ΔL=−5%. Setting the 
significance level at 0.025 (one-sided) and a power of 80% 
requires a sample size of 598 patients without Tg anti-
bodies (299 per group) (Nquery software).

In this network’s previous study, 94% of the low-risk 
patients (including 12% T2N0) were in complete biologi-
cal remission at 1 year after randomization [40]. In a sim-
ilar prospective multicenter trial, 90.2% of the low-risk 
patients, including patients T1-T3 N0-N1 with or with-
out central compartment neck dissection, were in com-
plete biological remission at 1 year [42].
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If 5% secondary exclusion (final histopathology not dif-
ferentiated thyroid cancer): 628 patients are required for 
randomization.

Recruitment
Recruiting centers belong to the ENDOCAN-TuThyRef 
network and are regionally in France high-volume refer-
ral centers regularly performing clinical trials on thyroid 
cancer. This network has already participated in and 
completed two prospective randomized trials on low-risk 
differentiated thyroid cancer: the ESTIMABL trial [40] 
and the ESTIMABL2 trial [41].

Assignment of interventions: allocation
Sequence generation
Patients will be prospectively included in the study in 2 
steps:

(1) Patients will first be registered, after check of eligi-
bility criteria and signature of the informed consent 
form, before any trial related procedure.

(2) Randomization (and validation of the inclusion) will 
then be performed: (1) before surgery for patients 
with malignant cytology (Bethesda 6) or (2) in the 

operating room, after total thyroidectomy and after 
confirmation of malignancy by intra-operative fro-
zen section analysis for patients with suspicious 
cytology (Bethesda 5). Randomization will be per-
formed online or by fax with the Trial Master pro-
gram.

Randomization will be performed online or by fax with 
the Trial Master program. Patients will be randomly 
allocated to one of the two treatment groups, based on 
blocks of participants, stratified by tumor size (cT1b vs 
cT2) and site (to ensure a balance between the treatment 
groups at each site). The blocking and stratification meas-
ures will not be revealed to those enrolling patients or 
those allocating the interventions.

Once randomized, patients must be treated as defined 
in the assigned group and cannot change.

Inclusion/registration and randomization will be per-
formed online or by fax, using the TrialMaster program, 
and electronically centralized by the Biostatistics and 
Epidemiology Unit at Gustave Roussy. A fax or an inter-
net access in the operating room or at proximity is then 
mandatory. In case of any kind of problem, the investiga-
tor will contact the study data manager.

Fig. 1 Diagram of the trial design
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The data manager email address, phone, and fax num-
ber will be notified in the CRF. In case of any emergency 
or in the absence of the study data manager, an on-duty 
data manager will available.

Concealment mechanism
This is an open study. Patients, physicians, and other 
care-givers are notified of the randomization group to 
which the patient is allocated.

Implementation
The principal investigator of each establishment con-
cerned promises to conduct the clinical trial in con-
formity with the protocol which has been approved by 
the Ethic Committee and the competent authority.

The principal investigator should not modify any aspect 
of the protocol without prior written permission from the 
Sponsor nor without the approval of the proposed modifica-
tions by the Ethic Committee and the competent authority.

The Principal Investigator is responsible for:

– Providing the Sponsor with his/her CV as well as 
that of co-investigators,

– Ensuring co-investigators and other healthcare pro-
fessionals should be sufficiently qualified by educa-
tion, training, and experience to perform their tasks,

– Identifying members of his/her team participating in 
the trial and defining their responsibilities,

– Recruiting patients after receiving the Sponsor’s 
approval.

Each investigator is responsible for:

– Personally obtaining the informed consent form 
which has been dated and signed by the participant 
in the research prior to any specific trial selection 
procedure,

– Regularly completing the case report form (CRF) for 
each patient included in the trial and ensuring that 
the Clinical Research Assistant (CRA) mandated by 
the Sponsor has direct access to source documents in 
order to validate information on the CRF,

– Dating, correcting, and signing the corrections on 
the CRF for each patient included in the trial,

– Accepting regular visits from a CRA and possibly vis-
its from auditors mandated by the Sponsor or inspec-
tors from the regulatory authorities.

Fig. 2 Diagram of randomization
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All documentation concerning the trial (protocol, con-
sent form, case report form, investigator file, etc.), as well 
as the original documents (laboratory results, imaging 
studies, medical consultation reports, clinical examina-
tion reports, etc.), is considered confidential and will be 
kept in a safe place. The Principal Investigator will keep 
data as well as a list of patient-identifying data for at least 
15 years after the end of the study, or more if specified by 
the local regulation.

Assignment of interventions: blinding
This is an open trial, due to the surgical nature of the 
interventional groups. No blinding will be performed. 
The data will be anonymized so that the data analyst will 
be blinded as to group allocation.

Data collection and management
Plans for assessment and collection of outcomes
The Biostatistics and Epidemiology unit at Gustave 
Roussy will implement electronic CRF (eCRF) using 
adequate software, thus allowing safe online direct data 
collection. Quality of life questionnaire will be completed 
using paper questionnaire.

Each user will have personal identifiers (user ID / pass-
word), and data access will be strictly limited according 
to profiles.

For each patient included in the trial, the eCRF will 
have to be completed by the hospital CRA and signed 
by the investigator or the person designated by the 
investigator.

The study can be interrupted or terminated by the 
sponsor at any time in agreement with the coordinating 
investigator. Reasons may include, but are not limited to, 
the following:

– Frequency and/or unexpected severity of the toxicity,
– If any information leads to doubt as to the benefit/

risk ratio of the clinical trial
– Recruitment of patients too low,
– Poor quality of the data collected

The Sponsor has the possibility to replace a site at any 
time. Reasons for replacing a site may include, but are not 
limited to, the following:

– Slow recruitment
– Poor protocol adherence / serious breach to the protocol
– Inaccurate or incomplete data recording

Fig. 3 Timeline and criteria for assessments
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– Non-compliance with the International Conference 
on Harmonisation (ICH) guideline for Good Clinical 
Practice.

The Sponsor can temporarily or permanently discon-
tinue an investigator for participation in the clinical trial 
at any time. Reasons may include, but are not limited to, 
the following:

– Poor protocol adherence / serious breach to the pro-
tocol

– Major deviation from the protocol
– Non-compliance with the International Conference 

on Harmonisation (ICH) guideline for Good Clinical 
Practice.

Serious breach is defined as any conditions, practices, 
or processes that adversely affect the rights, safety, or 
well-being of the subjects and/or the quality and integrity 
of data.

Major deviation is defined as any conditions, practices, 
or processes that might adversely affect the rights, safety, 
or well-being of the subjects and/or the quality and integ-
rity of data.

Minor deviation is defined as any conditions, practices, 
or processes that would not be expected to adversely 
affect the rights, safety, or well-being of the subjects and/
or the quality and integrity of data.

Plans to promote participant retention and complete 
follow‑up
The investigator is responsible for the appropriate medi-
cal follow-up of patients until resolution or stabilization 
of the adverse event or until the patient’s death. This may 
mean that follow-up should continue once the patient 
has left the trial.

Follow-up information about a previously reported 
serious adverse event must be reported by the inves-
tigator to the Pharmacovigilance Unit within 24 h of 
receiving it (on the serious adverse event report form, by 
ticking the box marked Follow-up N°…). The investigator 
also transmits the final report at the time of resolution or 
stabilization of the SAE.

The investigator retains the documents concerning the 
supposed adverse event so that previously transmitted 
information can be completed if necessary.

Data management
The eCRF will gather both clinical data and quality of life 
questionnaire (EQ-5D, Voice Handicap Index, SWAL-
QOL, SF 36, and STAI) data.

Data collected will be managed in the Biostatistics and 
Epidemiology unit at Gustave Roussy.

The data collected through the eCRF will be the source 
data for the analysis. All the statistical analyses will be 
performed at the Biostatistics and Epidemiology Unit 
of Gustave Roussy. Therefore, no data transfer will be 
needed.

In order to guarantee the authenticity and the credibil-
ity of the data in conformity with good clinical practices, 
the Sponsor has installed a quality assurance system 
which includes:

– Trial management in accordance with the procedures 
at Gustave Roussy,

– Quality control of data at the investigating site by 
the Clinical Research Assistant (CRA) in accordance 
with the monitoring plan,

– Possible auditing of investigating centres.

Confidentiality
The investigator promises, on his/her behalf as well as 
that of all the persons involved in the conduct of the trial, 
to guarantee the confidentiality of all the information 
provided by Gustave Roussy until the publication of the 
results of the trial.

All publications, abstracts, or presentations including 
the results of the trial require prior approval of the Spon-
sor (Gustave Roussy).

All oral presentations, manuscripts must include a 
rubric mentioning the Sponsor, the investigators / institu-
tions that participated in the trial, the cooperative groups, 
learned societies which contributed to the conduct of the 
trial, and the bodies which funded the research.

The Study Investigator-Coordinator will write an article 
reporting on the results as soon as possible after the final 
analysis and will be the first author of the publication.

The principal investigator will specify the other authors 
(other investigators, statistician…) in conformity with 
“Uniform requirements for manuscripts submitted to 
biomedical journal” (http:// www. icmje. org/).

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use
Each participating center will retain pathology specimens 
as per French laws, health authorities’ biobanking decrees 
and routine standard of care, which may be accessed for 
future studies.

Statistical methods
Statistical methods for primary and secondary outcomes
Descriptive summary statistics will be provided for con-
tinuous demographic, laboratory, and clinical variables. 

http://www.icmje.org/
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The descriptive summary statistics will include number 
of patients, means and standard deviations for quantita-
tive variables, and percentages for qualitative data.

Subject demographic and baseline characteristics will 
be summarized by treatment group. The Student test will 
be used for the continuous variables (or non-parametric 
test if variables are not normally distributed), and the 
chi-square test will be used for the categorical variables.

Primary outcomes s1
The main endpoint will be analyzed 1 year after rand-

omization of the last patient, once all the CRF will have 
been collected and the database has been cleaned. The 
analysis will be performed when all patients will have 
1 year of follow-up, and no lost of follow-up will be 
tolerated.

A patient will be in remission if the requirements are 
met at 1 year following randomization. Conversely, a 
patient will be considered to not be in remission if the 
criteria are not met at 1 year following randomiza-
tion. In the absence of censored data, the proportion of 
patients in complete remission will be calculated as a 
percentage.

Since the study is designed as a non-inferiority study, 
the primary analysis will be carried out by consider-
ing all evaluable patients (per-protocol population), as 
this is the most conservative approach in this context. 
Patient will be considered as evaluable if the treatment 
and the follow-up conform to the study protocol (diag-
nostic tests performed) and if the patient does not have 
detectable anti-Tg antibodies. A sensitivity analysis 
using the intent-to-treat (ITT) population, considering 
all patients in their initial group of randomization, will 
also be performed, to test the robustness of the results.

The observed difference in patients in complete 
remission (∆) and its 95% unilateral confidence interval 
will be calculated. If the unilateral confidence interval 
does not include the −5% clinically relevant difference 
(∆L), then the TT alone strategy will be considered as 
non-inferior to the TT + PCND strategy.

All statistical analyses will be performed using the 
SAS® software.

Secondary outcomes s1

– Unstimulated thyroglobulin levels between groups 
will be compared between groups using a chi-
square test.

– The rate of patients in complete remission at 3 and 
5 years will be compared between groups using a 
chi-square test.

– The rate of patients in with structural incomplete 
response, biological incomplete response, inde-
terminate response, distant metastases, or further 
treatments at 1, 3, and 5 years will be compared 

between the 2 groups using a chi-square test for 
each type of response.

For these secondary criteria we expect, based on ret-
rospective series comparing the two surgical techniques 
(total thyroidectomy alone or total thyroidectomy + 
PND), rates of incomplete response or re-treatement in 
the range of the following:

– Difference in locoregional control = 6.9% at 10 years [1]
– Difference in rate of recurrence = 4.6% at 3 years [2]
– Difference in rate of retreatment = 8.2% at 5 years [3]
– Rate of structural recurrence = 1.4% at 8 years [44]
– The rate of patients at 1 year with persistent hypopar-

athyroidism requiring medication and/or with per-
sistent vocal fold paralysis will be compared between 
groups using a chi-square test; subjective dyspho-
nia (Voice Handicap Index) and subjective dys-
phagia (SWAL-QOL) toxicities will be compared 
using a Student test for each time of evaluation (or 
a Kruskall-Wallis non-parametric test if they are not 
normally distributed).

– Quality of life and anxiety: The investigator will 
inform the patient on the objective of QoL data col-
lection. QoL data may be not exploitable in case of 
great number of missing questionnaires. Data will 
be analyzed according to the scoring manual of each 
questionnaire. A longitudinal analysis using a mixed 
model will be used to take into account of repeated 
QoL assessment and the initial value. If this analysis 
shows a significantly different effect between groups 
or an interaction between treatment and time, an 
analysis of the treatment effect on quality of life will 
be carried out at each time. Mean sub-scale scores 
will be compared using a Student test for each time 
of evaluation (or a Kruskall-Wallis non-parametric 
test if they are not normally distributed).

Health Economics Analysis
A cost-utility analysis will be performed to compare 
total thyroidectomy to total thyroidectomy with bilat-
eral prophylactic central neck dissection. The proto-
col used will be similar to the one used in ESTIMABL 
1 trial and recently published in the Journal of Clinical 
Oncology [Borget I et  al 2015]. The hypothesis is that 
TT alone and TTT + PND may differ in terms of the 
number of patients in complete remission at 1 year or 
in the number of patients requiring treatement of com-
plications because of recurrent laryngeal nerve injury or 
hypoparathyroidism.

The horizon time will depend on the results obtained 
on the main criteria (1 year). If the study confirms the 
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non-inferiority of TT versus TT + PND in terms of 
oncologic events, a horizon time of 1 year following the 
initial surgery will be considered.

Consequence will be expressed in QALYs (quality-
adjusted life years). Utility score will be assessed using 
the EQ-5D questionnaire at baseline, 1, 3, and 5 years. 
QALY will be calculated by multiplying the length of time 
between two questionnaires by utility score.

Costs will be evaluated from the French collective per-
spective. Resources consumed by the patient’s manage-
ment in each strategy will be collected prospectively at 
baseline, 1, 3, and 5 years.

Data collection
Resource consumption collected will concern the follow-
ing direct medical costs for :

– Hospitalization for initial surgery, including the time 
in the operating room and for performing the surgery

– Hospitalization for the management of complications
– Hospitalization for further treatments (surgery, radi-

oactive iodine)
– Equipment, consultations, medical or paramedical 

acts for management of complications
– Other direct or indirect costs that are not expected to 

differ between strategies will not be collected.

Cost valuation
Hospital stays (whatever the cause) will be valued using 
the French DRGs tariffs. Outpatient care costs will be 
valued on the basis of pricing used by the French health 
insurance. Tarifs of the General Nomenclature of Pro-
fessional acts (NGAP), the Common Classification of 
Medical Acts (CCAM) will be used. Medication will 
be valued on the base of pricing applied by the French 
health insurance.

Cost‑utility analysis
A cost-utility analysis will be performed. One-way sensi-
tivity analyses will be performed by varying all individual 
costs, incidence of events, and utility variables. Probabil-
istic sensitivity analyses will be performed using boot-
strap resampling to estimate the uncertainty around the 
incremental cost-utility ratio.

Interim analyses
No interim analysis has been planned for this study.

Methods for additional analyses (e.g., subgroup analyses)
No subgroup analysis has been planned.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data
Since the study is designed as a non-inferiority study, the pri-
mary analysis will be carried out by considering all evaluable 
patients (per-protocol population), as this is the most con-
servative approach in this context. A patient will be consid-
ered as evaluable if the treatment and the follow-up conform 
to the study protocol (diagnostic tests performed) and if the 
patient does not have detectable anti-Tg antibodies. A sensi-
tivity analysis using the intent-to-treat (ITT) population, con-
sidering all patients in their initial group of randomization, 
will also be performed, to test the robustness of the results.

Plans to give access to the full protocol, participant‑level 
data, and statistical code
Public access of the protocol, data, and statistical code 
will be available at the end of the trial and after publica-
tion by contacting the principal investigator.

Oversight and monitoring
Monitoring will be performed regularly in all participat-
ing centers, with oversight performed by the promotor.

Composition of the coordinating center and trial steering 
committee
The coordinating center is located at the promotor’s site. 
It is composed of the principal investigator, the method-
ologist and statistician, the promotor data manager, and 
the promotor study coordinator. They will meet annually 
and in addition whenever there are queries from partici-
pating centers. In each participating center, the site inves-
tigator and study coordinator will meet annually and in 
case of queries. The promotor’s clinical research commit-
tee will adjucate the end of the trial.

Composition of the data monitoring committee, its role 
and reporting structure
The promotor’s data management and monitoring team 
is composed of twelve data managers and their assis-
tants employed exclusively for clinical studies. One data 
manager is assigned to the present study with backup 
from the team. The data management team at the pro-
motor site is certified by the French National Cancer 
Institut (“Centre de Traitement de Données CTD, Insti-
tut National du Cancer”). This data management team 
is linked to the promotor and is independent from the 
national institution financing the study.

Adverse event reporting and harms
An adverse event (AE) is any untoward medical occur-
rence in a patient that does not necessarily have a causal 
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relationship with the study intervention/procedure (thy-
roidectomy, neck dissection, radioiodine, and rhTSH 
administration). An AE can therefore be any unfavorable 
or unintended sign (including an abnormal laboratory 
finding), symptom, or disease temporarily associated 
with a trial procedure.

A serious adverse event (SAE) is any untoward medical 
occurrence that at any dose:

Is fatal (results in death)
Is life-threatening
Requires or prolongs inpatient hospitalization*
Results in persistent or significant disability / inca-
pacity
Is a congenital anomaly / birth defect
Is medically significant**

* Hospitalization is defined as an unplanned, formal 
inpatient admission, even if the hospitalization is a pre-
cautionary measure for continued observation. Thus hos-
pitalization for protocol treatment, elective procedures 
(unless brought forward due to worsening symptoms), or 
social reasons are not regarded as a SAE.

** Medical judgment should be exercised in deciding 
whether an AE is serious in other situations. AEs that 
are not immediately life-threatening or do not result in 
death or hospitalization but may jeopardize the subject 
or may require intervention to prevent one of the other 
outcomes listed in the SAE definition above, should be 
considered serious.

Events exclusively related to tumor relapse / progres-
sion or treatment of tumor relapse / progressions are not 
considered as SAE.

Adverse events associated with surgery (thyroidectomy, 
neck dissection) are as follows: hematoma, postoperative 
bleeding, paralysis of the vocal cord, speech disorders, 
voice change, swallowing disorders, breathing disorders, 
hypocalcaemia, lymphatic leakage, wound infection, and 
nerve damage other than the recurrent nerve.

The following are not considered to be serious 
adverse events (SAE):

A visit to the emergency room or other hospital 
department for less than 24 h that does not result in 
admission (unless considered an “important medical 
event” or a life-threatening event)
Outpatient or same-day or ambulatory procedures
Observation or short-stay units
Hospitalization due to diagnostic procedures or 
standard supportive care (e.g., implant of central 
venous catheter)

A pre-planned hospitalization for a condition which 
existed at the start of study drug and which did not 
worsen during the course of study drug treatment
Social admission (e.g., subject has no place to sleep; 
hospice facilities)
Administrative admission (e.g., for yearly physical 
examinations)
Protocol-specified admission during a clinical trial 
(e.g., for a procedure required by the study protocol 
or for clinical research)
Optional admission not associated with a precipitat-
ing clinical AE (e.g., for elective cosmetic surgery)

All adverse events will be evaluated and graded accord-
ing to the Clavien-Dindo classification of surgical compli-
cations (Annex 7). Any SAE which occurs or comes to the 
attention of the investigator at any time during the study 
since consent is given and within 30 days after the last 
study procedure, independent of the circumstances or sus-
pected cause, must be reported immediately, within 24 h 
of knowledge (at latest on the next working day) by fax via 
a SAE report form to the Pharmacovigilance Unit at IGR.

All late serious adverse events (occurring after this period 
of 30 days) considered to be reasonably related to the study 
treatment(s) or the research must be declared (no time limit).

Information collected in the SAE form is crucial to 
assess the case. For this reason, diligence in collecting 
as much verifiable and reliable information is needed: 
both quality and timeliness are key factors. If known, the 
diagnosis of the underlying illness or disorder should be 
recorded, rather than its individual symptoms. The fol-
lowing information should be captured for all SAEs: 
onset, duration, intensity, seriousness, relationship to 
study procedure, action taken, and treatment required.

The investigator must also attach the following to the 
serious adverse event report form, wherever possible:

A copy of the summary of hospitalization or prolon-
gation of hospitalization
A copy of the post-mortem report (if applicable)
A copy of all laboratory examinations and the dates 
on which these examinations were carried out, 
including relevant negative results, as well as normal 
laboratory ranges.
All other document that he judges useful and rel-
evant.

All these documents will remain anonymous.
Further information can be requested (by fax, tele-

phone or when visiting) by the monitor and/or the safety 
manager.

The Pharmacovigilance Unit at IGR will assess the 
SAE in terms of seriousness, severity (Clavien-Dindo), 
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relationship to the study procedure, and expectedness. 
All SAEs will be coded using MedDRA.

To comply with regulatory requirements, the sponsor 
will identify and report all SAEs that are related to the 
study procedures and unexpected (i.e., not described in 
the protocol). In the European Union, an event meeting 
these criteria is termed as suspected unexpected serious 
adverse reaction (SUSAR).

Frequency and plans for auditing trial conduct
The pharmacovigilance unit at Gustave Roussy will issue 
once a year throughout the clinical trial, or on request, 
the annual safety report (ASR) of the study. Annual audits 
will be conducted by the promotor.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical committees)
Each amendment will be subjected to a national ethics 
committee (CPP) for approval. Amendments will be com-
municated directly by the promotor to the participating 
centers who will, if applicable, inform trial participants.

Dissemination plans
The trial results will be published by the promotor team 
in a peer-reviewed medical journal. The results will be 
proposed for podium presentations in international spe-
cialized congresses. There are no legal restrictions to 
these types of communication.

Each participating patients will be informed of the 
results of the trial when completed.

Discussion
The main objective of this study is to show the non-inferiority 
of total thyroidectomy alone as compared to a total thyroid-
ectomy with a bilateral prophylactic central neck dissection 
in clinically low-risk patients. This trial will ultimately include 
a number of patients with intermediate risk factors (Haugen) 
found on finally pathology. This is the rationale for adminis-
tering an ablative dose of RAI to all patients, despite the fact 
that RAI is no longer systematically indicated for pathologi-
cally low-risk tumors.(Leboulleux 2022). A secondary objec-
tive, however, is to also compare the thyroglobulin levels 8 
weeks after surgery and before administration of RAI in each 
group, to evaluate outcomes without RAI. The need for a 
total thyroidectomy for low-risk tumors has also been ques-
tioned (Haugen); unfortunately, this clinical trial is designed 
only to answer one question, that is, the utility of PND, and is 
not suited to answer other questions concerning “downgrad-
ing” of surgery for low-risk tumors.

Centers not including patients may be subjected to clos-
ing. Centers in France and outside of France may be added 
as investigators, subjected to approval of an amendment to 
the study by the national authorities (National Agency for 

Drug Safety, “Agence Nationale de la Sécurité du Médica-
ment et des Produits de Santé, ANSM) and the French 
nationa research ethics committee (Comité de Protection 
des Personnes, CPP). In the event of other amendments, 
they will also be subjected to the above-cited national 
authorities for safety and ethical evaluation. The promotor 
data managing committee will communicate any approved 
protocol modifications to the participating centers.

Trial status
Accrural began on August 29, 2018. The current protocol 
is version 2.3, October 22, 2021.The estimated comple-
tion date for the primary endpoint is June 2026.

Accrural will be carried out for 6 years, for a total dura-
tion of 11 years for the study (5 years after randomization 
of the last patient).

Abbreviations
TT  Total thyroidectomy
PND  Prophylactic neck dissection
RAI, 131I  Radioactive iodine
FNAB  Fine‑needle aspiration biopsy
SPECT‑CT  Single‑photon emission computed tomography com‑

bined with computed tomography
mCi  Millicuries
GBq  Giga becquerels
TSH  Thyroid‑stimulating hormone
rhTSH  Recombinant human thyroid‑stimulating hormone 

(injectable)
Tg  Thyroglobulin
LT4  L‑thyroxine therapy
usTg/LT4  Ultrasensitive thyroglobulin measured during L‑Thyroxine 

treatment
rhTSH/Tg  Stimulated thyroglobulin assay
TgAb, anti‑Tg Ab  Serum anti‑thyroglobulin antibodies
US  Ultrasound
QoL  Quality of life
VHI  Voice Handicap Index
SWAL‑QOL  Swallowing quality of life questionnaire
SF36  Quality of life questionnaire, short‑form 36
EQ‑5D  EuroQuol quality of life visual analog scale
STAI  State‑Trait Anxiety Inventory
QALY  Quality‑adjusted life years
ß‑HCG  Beta‑human chorionic gonadotropin test (pregnancy test)
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adaptation of the European Directive (2001/20/EC) on the conduct of clinical 
trials,
○ French Public Healthcare Law (n° 2016‑41) of January 26, 2004, about mod‑
ernization of the health system,
○ Ordinance n°2016‑800 of June 16, 2016, on medical research involving 
human subjects,
○ French Informatics and Liberties Law (n° 78‑17) of January 6, 1978 modified 
by Law n° 2004‑801 of August 6, 2004, relative to the protection of physical 
persons with respect to the treatment of personal information,
○ French Law n° 2002‑303 of March 4, 2002, relative to patients’ rights and to 
the quality of the healthcare system.
The first act of recruitment (i.e., start of the clinical trial) is defined as being of 
the first site initiation visit.
The first visit of the first subject is defined as being the date of signature of the 
consent form by the first patient, i.e., first inclusion in the trial.
The end of the trial is defined as being the last‑protocol‑specified visit of the 
last patient, i.e., 5 years after randomization for the last patient.
This protocol was submitted to the French National Research Ethics Commit‑
tee (CPP IDF 2) which gave its approval on 13/02/2018 (annex 9).
Gustave Roussy has taken out a legal liability insurance policy (N°124.895) 
(annex 10).
A clinical study report on the trial will be written at the latest, 1 year after the 
end of the trial. Results will be sent to the competent authority and to the 
Ethic Committee.
Results of the long‑term follow‑up might be available in medical publication 
format after availability of the Clinical Study Report.
Gustave Roussy will maintain records of essential trial documentation in the 
Sponsor file for a minimum duration of 15 years after the end of the trial.
It is the responsibility of the investigator to obtain a signed informed consent 
from each patient (or his/her legal representative when required) prior to par‑
ticipating in this study. Consent should be obtained before any study‑related 

procedure and after adequate explanation of the aims, methods, anticipated 
benefits, potential hazards, and requirements imposed by the study.
The patient / legal representative will be provided with an information 
and consent form in comprehensive, clear, relevant, and simple language. 
Adequate time shall be given for the patient (or his/her legally designated 
representative) to consider his/her decision to participate in the clinical trial. 
Patient (or his/her legal representative) should be informed about his/her 
right to refuse to participate and the right to withdraw from the trial at any 
time without any resulting detriment and without having to provide any 
justification.
Having read the information notice, the patient (or legal representative) must 
date and sign the consent form if he/she accepts to participate. This consent 
form must also be signed by the investigator. The original consent form must 
be kept in the study file by the investigator and the study participant (or his/
her legal representative) should receive a copy.
During a patient’s participation in the trial, any update to the consent form 
and any update to the written information will be provided to the patient.

Consent for publication
It is not planned to publish other related patient documents (photographs or 
videos), so that this type of consent is not applicable to the study.
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