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Background: Thyroid cancers are rare in the pediatric age group, and unlike in adults, few data are available
regarding the clinical implication of histologic subtypes in the pediatric population. The purpose of the current
study was to determine the prognostic significance of histologic subtypes of differentiated thyroid cancer (DTC)
in a large series of children and adolescents followed at a single institution.
Methods: A retrospective review was conducted of all pediatric DTC patients who were treated and followed
between 1988 and 2012. Sixty-two patients (median age at diagnosis 13.8 years, median age at follow-up 18
years, 77% female) were assessed. The most common subtypes included classic papillary thyroid carcinoma
(PTC; 48%), diffuse sclerosing PTC (16%), and follicular variant PTC (15%); 37% were considered ‘‘high-
risk’’ histologies based on adult criteria.
Results: In a multivariate model, only extensive extrathyroidal extension (ETE), defined as the presence of two
or more microscopic foci of tumor cells £1 mm in size each or any foci >1 mm in size invading beyond the
thyroid capsule into perithyroid soft tissue or organs, was significantly associated with extent of disease at
presentation. At last follow-up, 76% of subjects had no evidence of disease, 18% had persistent disease, and 5%
had recurrent/progressive disease. Event-free survival was associated with extent of disease at presentation
( p = 0.01), extensive ETE at diagnosis ( p < 0.01), and male sex ( p = 0.01), but not histologic subtype ( p = 0.20).
Conclusions: Pediatric DTC carries an excellent prognosis. Extensive ETE at diagnosis was found to be an
independent predictor of extent of disease at presentation, as well as event-free survival. Unlike in the adult
population, ‘‘high-risk’’ histologic subtypes did not independently predict extent of disease at presentation or
event-free survival in this pediatric population with DTC.

Introduction

Thyroid cancers are rare in the pediatric age group,
with an annual incidence from 0.4 to 0.7 cases per

100,000 children aged 0–19 years (1,2). Recent data, how-
ever, demonstrate a rising incidence of thyroid cancer in the
pediatric population, with a 1.1% increase in overall inci-
dence per year (2,3). Differentiated thyroid cancer (DTC)
comprises 90–95% of all childhood thyroid cancers, with
papillary thyroid carcinoma (PTC) accounting for the ma-
jority of DTC cases (4,5).

Children tend to present with more extensive disease
(positive cervical lymph nodes and evidence of local or distant
metastasis) and have a higher risk of recurrence compared
with the adult population (6–10). Nonetheless, pediatric DTC

has an excellent long-term prognosis, with 30-year survival
rates of 90–99% (1,7).Treatment generally involves surgery
and postoperative treatment with radioactive iodine (131I).

Some believe that the difference in the natural history and
outcome between pediatric and adult PTC may be related to
differences in the underlying genetics. Studies have demon-
strated that BRAF mutations are commonly seen in adult
PTC, while RET mutations/rearrangements predominate in
the pediatric PTC population (11–14).

In adults, the histologic features of follicular cell–derived
DTC are felt to have prognostic importance, and subjects are
often classified as either low or high risk based in part on
histologic subtyping. Certain variants of PTC (tall cell, dif-
fuse sclerosing, solid) and poorly differentiated thyroid car-
cinomas (PDTC) tend to be more aggressive and carry an
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increased risk of recurrence and mortality, and are therefore
classified as high-risk histologies, while classical and follic-
ular variants of PTC carry a more favorable prognosis and are
therefore classified as low-risk histologies (4,15–19). Given
that DTC in children behaves differently from thyroid cancer
in adults, it is unclear if histologic subtypes carry the same
implications in children as they do in adults.

The purpose of the current study was to determine the
prognostic significance of histologic subtypes of DTC in a
large series of children and adolescents followed at a single
institution.

Materials and Methods

Patients

This study is a retrospective review of pediatric DTC pa-
tients who were treated and followed between 1988 and 2012
at Memorial Sloan Kettering Cancer Center. One hundred
and twenty-six charts were reviewed. Sixty-four patients
were excluded due to original pathology slides unavailable
for review (n = 57), history of exposure to neck radiation prior
to thyroid cancer diagnosis (n = 2), history of prior malig-
nancy without neck radiation (n = 2), pathology reclassified
as other than DTC (n = 1), history of familial syndrome as-
sociated with thyroid cancer (n = 1), and pathology classified
as minimally invasive follicular carcinoma (n = 1). The latter
was excluded, since it was the only follicular carcinoma in
these series, and thus no meaningful analysis of this unique
category could be performed with only one case. Sixty-two
patients were included in the study. Patients were divided into
three groups based on the extent of their disease at presen-
tation: N0, lymph node negative/no lymph nodes removed;
N1, lymph node positive without distant metastases; or M1,
presence of distant metastases. The Institutional Review
Board of Memorial Sloan Kettering Cancer Center approved
this study.

Treatment

All patients underwent surgical resection of their tumor.
The majority of patients had their initial surgery at Memorial
Sloan Kettering Cancer Center (44/62; 71.0%). Extent of
lymph node surgery was classified into four different cate-
gories: none (i.e., no neck dissection, or lymph node biopsy
only), unilateral neck, central compartment, and bilateral
(including central compartment plus bilateral jugulodigastric
dissection). Postoperative 131I treatment was administered to
the majority of patients (48/62; 77.4%) following surgery.
Median time to first 131I treatment was 96 days (range 8–
1857 days). Initial median 131I dose was 100 mCi (range 10.3–
435 mCi) or 2.0 mCi/kg (range 0.3–5.1 mCi/kg). 131I dosing
was based on results of dosimetry rather than body weight,
even in the youngest patients (20). 131I treatment was repeated
in selected patients with persistently positive post-treatment
whole-body 131I scans performed at least 12 months after
their initial treatment with 131I. All patients were placed on
thyroid hormone therapy (at thyrotropin [TSH] suppressive
doses) following treatment. Post-treatment follow-up con-
sisted of regularly scheduled physical examinations, thyroid
function testing (TSH, free thyroxine, and thyroglobulin
levels), and neck ultrasounds. Additionally, computed to-
mography and magnetic resonance imaging scans of the

chest/neck and positron emission tomography scans were
performed in selected patients. More recently, Thyrogen
stimulation testing was performed in selected patients in
which thyroglobulin levels were obtained pre and post ad-
ministration of Thyrogen (21).

Methods

Data collected for the study included demographic informa-
tion, surgical history, pathologic findings, 131I treat-
ment history, laboratory testing, and imaging history.

A meticulous histopathology review was performed for all
patients by one head and neck pathologist with a special
interest in thyroid neoplasia (R.G.) to confirm the diagnosis,
extent of disease, and tumor characteristics. Thyroid carci-
nomas were classified according to the last World Health
Organization classification of endocrine tumors, except for
tall-cell PTC variant and PDTC (22). PDTC was defined as a
carcinoma displaying high mitotic activity (‡5 mitosis/10
high-power fields, 400·) and/or tumor necrosis, showing
follicular cell differentiation at the morphologic or immu-
nohistochemical level. Tall-cell variant was characterized as
a papillary carcinoma composed of >50% tall cells. The latter
was defined as having a height at least twice its width with an
oncocytic cytoplasm.

The largest dimension of the carcinoma was based on re-
view of the gross pathology report and direct microscopic
measurement of the tumor on the slides. The mitotic rate of
the tumor was determined by counting 10 contiguous high-
power fields (400·) using an Olympus microscope (U-DO
model BX-40; Olympus America, Inc., Melville, NY). Tu-
mor necrosis was defined by a ‘‘comedo-like’’ appearance
composed of degenerating cytoplasm and punctate, kar-
yorrectic nuclear debris. Vascular invasion was categorized
as present or absent. Invasion of the tumor capsule was de-
fined as transcapsular penetration. A tumor was considered
infiltrative if the carcinoma cells were present in between
non-neoplastic thyroid follicles. Extrathyroidal extension
(ETE) was defined as tumor cells invading beyond the thyroid
capsule into perithyroid soft tissue or organs. ETE was sub-
divided into: (i) none; (ii) focal: presence of one or two mi-
croscopic foci of ETE measuring £1 mm each; or (iii)
extensive: presence of more than two microscopic foci of
ETE (£1 mm in size each) or any foci >1 mm in size. The type
of perithyroid tissue or organ invaded by the tumor was re-
corded (e.g., adipose tissue, skeletal muscle, recurrent nerve,
trachea, and esophagus). Multicentricity was defined as the
presence of two or more foci of carcinoma in the thyroid. The
status of the resection margins was reported as positive (tu-
mor present at the surgical margin) or negative (no tumor at
surgical margin). The number of lymph nodes examined
microscopically, as well as the number of nodes with meta-
static carcinoma, were also recorded.

For the event-free survival analysis, patients were classi-
fied as having no evidence of disease (NED), persistent dis-
ease, or recurrent/progressive disease. NED was defined as a
negative post-treatment whole-body 131I scan or a negative
neck ultrasound, for those who did not undergo whole body
scanning, performed one year following initial treatment.
Persistent disease was defined as a positive post-treatment
whole-body 131I scan that indicated similar or less iodine-
avid disease compared to the initial scan, one year following
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initial treatment. Recurrent/progressive disease was defined
as evidence of new or increased disease on whole-body 131I
scan or biopsy-proven new disease on neck ultrasound fol-
lowing initial treatment.

Although thyroglobulin levels were collected on all study
subjects, a decision was made not to include them in classi-
fying outcome due to the large number of subjects with ele-
vated antithyroglobulin antibodies and the fact that several
different thyroglobulin assays were used over the time course
of this study, which made direct comparisons across study
subjects difficult (Supplementary Table S1; Supplementary
Data are available online at www.liebertpub.com/thy).

Statistical analysis

Data are expressed as medians (range) unless otherwise
specified, with p £ 0.05 considered statistically significant. A
chi-square test for trend in the proportion per group was
performed. An ordinal regression model was used to deter-
mine the factors that jointly predict extent of disease at pre-
sentation. A log-rank test, with a landmark time of one year,
was used to determine the factors associated with event-free
survival. An event was defined as persistence or recurrence/
progression of the disease.

Results

Patient characteristics

Patient characteristics are detailed in Table 1. Sixty-two
patients with pediatric DTC were studied. The majority of
patients were female (48/62; 77.4%). Median age at diagnosis

was 13.8 years (range 2.7–18.9 years), and median age at last
follow-up visit was 18.0 years (range 7.6–34.0 years).

All patients underwent thyroid surgery, which included a
total thyroidectomy in 57 (91.9%) and a subtotal thyroidec-
tomy in the remaining five (8.1%). Most subjects (48/62) also
received at least one treatment with 131I. Twenty (32.3%)
patients were classified as group N0, 31 (50%) as group N1,
and 11 (17.7%) as group M1.The median number of positive
nodes in those with lymph node involvement was 7 (range
1–61), with a median of 14 nodes (range 1–114) biopsied. All
patients in group M1 presented with distant metastases to the
lungs. One patient had additional metastases to the medias-
tinum, and one patient had evidence of distant metastases,
despite negative lymph nodes at presentation.

Histopathology characteristics

Histopathology characteristics are shown in in Table 2.
Median tumor size was 2 cm (range 0.3–8.0 cm), with the
majority of tumors being <4 cm (50/62; 80.6%). Infiltration
occurred in 46/62 (74.2%). However, most patients had
negative tumor margins (45/62; 72.6%).

The classical PTC variant was the most common histologic
subtype observed (30/62; 48.4%). Diffuse sclerosing was the
second most common histologic subtype (10/62; 16.1%),
followed by follicular variant (9/62; 14.5%), tall-cell variant
(8/62; 12.9%), and solid variant (1/62; 1.6%; Figs. 1–3). Four
(6.5%) patients fulfilled the criteria for PDTC.

Predictors of extent of disease

Predictors of extent of disease are given in Table 3. The
score test from the ordinal regression model revealed that
several factors predicted extent of disease at presentation:
diffuse sclerosing variant ( p = 0.026), male sex ( p = 0.008),
infiltration ( p < 0.001), positive margins ( p < 0.001), and ex-
tensive ETE ( p < 0.001).

Table 1. Patient and Treatment Characteristics

Characteristic n = 62 % of total

Median age at diagnosis,
years (range)

13.8 (2.7–18.9)

Median age at last visit,
years (range)

18.0 (7.6–34.0)

Median follow-up,
years (range)

4.0 (0.0–14.8)

Extent of disease (n):
N0 20 32.3
N1 31 50.0
M1 11 17.7

Sex (n):
Female 48 77.4
Male 14 22.6

Thyroidectomy:
Totala 57 91.9
Completion 7 11.3
Subtotal 5 8.1

Extent of lymph node surgery:
None 24 38.7
Unilateral neck 17 27.4
Bilateral neck 17 27.4
Central compartment 4 6.5

Radioiodine (131I) treatment:
Yes 48 77.4
>1 treatment 22 35.5
No 14 22.6

aIncludes those who had an initial thyroidectomy as well as those
with initial subtotal thyroidectomy.

Table 2. Histopathology Characteristics

Characteristic n = 62
% of
total

Tumor size, cm (n):
<4 50 80.6
‡4 12 19.4

Tumor infiltration:
Yes 46 74.2
No 16 25.8

Margins:
Positive 17 27.4
Negative 45 72.6

Histology:
Low risk: 39 62.9

Classical papillary thyroid carcinoma 39 48.4
Follicular variant papillary thyroid

carcinoma
9 14.5

Encapsulated 8 12.9
High risk: 23 37.1

Tall-cell papillary thyroid carcinoma 8 12.9
Diffuse sclerosing papillary thyroid

carcinoma
10 16.1

Poorly differentiated carcinoma 4 6.5
Solid papillary thyroid carcinoma 1 1.6
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The ordinal regression model was also used to determine
the factors that independently predicted extent of disease at
presentation. In this model, only extensive ETE was signifi-
cantly associated with extent of disease at presentation. Ex-
tensive ETE was most prevalent in the M1 group (8/11;
72.7%). However, it also occurred in the N1 group (14/31;
45.2%). Extensive ETE was not present in the N0 group (0/
20; 0.0%).

Follow-up and event free survival analysis

Table 4 shows the follow-up and event-free survival
analysis. Fifty-five (88.7%) patients were followed for one or
more years post-diagnosis. In these 55 patients, median
follow-up was 5.0 years (range 1.0–14.8 years).

The majority of patients (42/55; 76.4%) had NED at last
follow-up visit, while 10/55 (18.2%) had persistent disease
and 3/55 (5.4%) had recurrent/progressive disease. There
were no patient deaths from disease. The probability of re-
maining alive and free of disease at five years was 0.80
([confidence interval (CI) 0.70–0.91]; Fig. 4).

Event-free survival was associated with extent of dis-
ease at presentation ( p = 0.01), extensive ETE at diagnosis
( p < 0.01), and male sex ( p = 0.01). Event-free survival was
not associated with histologic subtype ( p = 0.20), bilateral
neck dissection ( p = 0.32), or total thyroidectomy ( p = 0.35),
though treatment with radioactive iodine showed a borderline
association ( p = 0.06). The majority of patients in groups N0
and N1 had NED at last follow-up visit (16/18 [88.9%] and
21/26 [80.8%], respectively). In group M1, the majority of
patients had persistent disease at last follow-up visit (6/11;
54.5%). Three patients had recurrent/progressive disease
(group N0, n = 2; group N1, n = 1).

A higher percentage of patients with extensive ETE at
diagnosis had persistent disease at last follow-up visit (8/20;
36.8%) compared with those with no/focal ETE at diagnosis
(2/35; 5.7%).

Twenty-four of 32 (75.0%) patients with low-risk histol-
ogies and 18/23 (78.3%) patients with high-risk histologies
had NED at last follow-up visit. Of note, all five patients with
encapsulated follicular variant PTC lacking vascular invasion
had NED at last follow-up visit, which included two patients

FIG. 1. Representative microphotographs
of an infiltrative papillary thyroid carcinoma,
tall-cell variant (size 3.8 cm) from a 12-year-
old patient with extensive extrathyroidal ex-
tension and 17 neck nodes with metastatic
carcinoma. (A) Low-power view showing
tumor (arrow) infiltrating in between
non-neoplastic thyroid follicles (nl).
(B) Low-power view depicting tumor (arrow)
invading extrathyroidal adipose tissue (fat).
(C) Medium-power view with arrows point-
ing to both ends of an elongated follicle. The
latter is commonly seen in the tall-cell vari-
ant. (D) The tumor was composed of a ma-
jority of tall cells (arrow) whose height is at
least twice their width (high-power view).

FIG. 2. Representative microphotographs of a 4-cm encapsulated papillary carcinoma, follicular variant non-invasive from a
12.5-year-old girl with no lymph node involvement. Patient did not recur and was classified as no evidence of disease (NED)
after 10 years of follow-up. (A) Low-power view showing the tumor (arrow) growing in follicles with no invasion into capsule
(cap). (B) The follicles display clear, enlarged, overlapping nuclei with grooves (arrow) typical of papillary carcinoma (high-
power view).
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who were treated with partial thyroidectomy alone. Of those
with low-risk histologies, 6/32 (18.7%) patients had persis-
tent disease, while 2/32 (6.3%) had recurrent/progressive
disease at last follow-up. Of those with high-risk histologies,
4/23 (17.4%) patients had persistent disease, while 1/23
(4.3%) patients had recurrent/progressive disease at last
follow-up visit. Fifteen of 42 (35.7%) patients with NED at
last follow-up visit had had recurrent/progressive disease at
some point during follow-up: 7/32 (4.6%) with low-risk
histologies, and 8/23 (2.9%) with high-risk histologies.

Discussion

This study confirms that pediatric DTC has an excellent
prognosis, as all patients in the cohort were alive at last follow-
up, with 21.0% of patients followed for ‡10 years. It was found
that extensive ETE at diagnosis was an independent pre-
dictor of extent of disease at presentation. Additionally,
extent of disease and ETE at presentation, as well as male
sex, were associated with event-free survival. Importantly,
no association was found between high-risk histologic
subtype and extent of disease at presentation or event-free
survival.

Prior studies in the pediatric DTC population have shown
that extent of disease at presentation may predict response to
initial therapy, overall prognosis, and risk of recurrence

(5,23,24). Several smaller studies have shown younger age,
male sex, multifocal tumors, and tumor size >2 cm to be risk
factors for extent of disease at presentation (5,25–27). The
present findings differ from prior pediatric studies in that no
other risk factors (younger age, male sex, tumor size, infil-
tration, and positive margins) were found to predict extent of
disease at diagnosis after controlling for extensive ETE.

The findings demonstrate a similar percentage of patients
with lymph node involvement (66.1 %) and distant metas-
tases at presentation (17.7%) compared to prior studies
(25,28–30). Death from DTC did not occur, despite the fact
that a majority of subjects had lymph node involvement and/
or distant metastases (67.7%), in keeping with the data of
others (28).

The present study found that extensive ETE was a pre-
dictor of extent of disease at diagnosis, which has previously
been shown to be true in adults (31). An association was also
shown between ETE and event-free survival. Persistent dis-
ease at last follow-up visit occurred more commonly in those
who presented with extensive versus no/focal ETE at presen-
tation (36.8% vs. 8.3%). NED at last follow-up visit occurred
more commonly in those with no/focal versus extensive ETE
at presentation (86.1% vs. 57.9%).

Studies in adults have clearly shown a distinction between
low- and high-risk histologic DTC subtypes and overall
prognosis. Although pediatric studies are limited, a few have
also demonstrated differences between pediatric PTC sub-
types and overall prognosis. Collini et al. found that solid/
trabecular variants of pediatric PTC conferred a higher risk of
relapse, while poorly differentiated/tall-cell variants were not
associated with a worse outcome (32). Handkiewicz-Junak
et al. found significantly more PTC recurrences in those with
the classical versus follicular variant subtype (33).

The present data demonstrate that, in the authors’ hands and
following their institutional treatment protocols, so-called
high-risk histologic DTC subtypes, including PDTC, were not
associated with more extensive disease at presentation or in-
ferior outcomes compared with those with low-risk subtypes.
The diffuse sclerosing PTC variant was associated with more

FIG. 3. Representative microphotographs
of a poorly differentiated thyroid carcinoma
from a five-year-old female with encapsu-
lated poorly differentiated thyroid carci-
noma (PDTC; 2 cm in greatest size) with
extensive capsular and vascular invasion.
The patient did not recur and was NED after
10.4 years of follow-up. (A) Low-power
view showing a solid/nested (insular) growth
pattern commonly seen in PDTC. Arrows
delineate a tumor nest. (B) High-power view
showing a mitosis (arrow). The mitotic rate
was very high (17 mitosis/10 high-power
fields, 400·). (C) Low-power view showing
capsular invasion. Tumor bud (arrow) has
transgressed the capsule (cap). (D) Medium-
power view showing vascular invasion. Tumor
thrombus (arrow) is hanging in the lumen of a
vessel immediately outside the tumor capsule.

Table 3. Predictors of Extent of Disease

Univariate analysis

Age p = 0.40
Male sex p = 0.01
Diffuse sclerosing variant p = 0.20
High-risk histology p = 0.03
Positive infiltration p = 0.90
Positive margins p < 0.001
Tumor size ‡4 cm p < 0.001
Extensive extrathyroidal extension p < 0.001
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extensive disease at diagnosis on univariate analysis, which is
keeping with the observation of others (17,34). However,
multivariate analysis found neither diffuse sclerosing PTC
variant nor high-risk histologic subtypes, as a group, to cor-
relate with extent of disease at presentation,

Importantly, it was found that patients with encapsulated
follicular variant PTC lacking vascular invasion at presen-
tation have an excellent prognosis, similar to what has been
described in adults, even following subtotal thyroidectomy
(19). Therefore, patients with small, encapsulated lesions,
lacking vascular invasion, may only require subtotal thy-
roidectomy.

A major strength of this study was that all histology was
reviewed by a single pathologist using the most up-to-date
criteria. While the number of subjects was relatively large
for a single institution study, power to detect predictors
of disease stage and outcomes was limited, given the
small number of events. Thus, verification of the results
will be required in larger, multicenter series. In addi-
tion, the relatively short follow-up time for many of the
patients could have resulted in an underestimate of ad-
verse outcomes.

To conclude, pediatric DTC carries an excellent prog-
nosis. Unlike in the adult population, high-risk histologic
subtypes did not independently predict extent of disease at
presentation or event-free survival in this pediatric popu-
lation with DTC. These findings will assist clinicians in
developing treatment strategies for children and adolescents
with DTC that will hopefully optimize outcomes while
avoiding unnecessary and potentially toxic therapies in se-
lected patients.
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Table 4. Associations Between Various Risk Factors and Outcome

NED (n = 42)
Persistent

disease (n = 10)
Recurrent/progressive

disease (n = 3)

Extent of disease:
N0 (n = 18) 16 (88.9%) 0 (0.0%) 2 (11.1%)
N1 (n = 26) 21 (80.8%) 4 (15.4%) 1 (3.8%)
M1 (n = 11) 5 (45.5%) 6 (54.5%) 0 (0.0%)

Extrathyroidal extension:
None/focal (n = 35) 31 (88.6%) 2 (5.7%) 2 (5.7%)
Extensive (n = 20) 11 (55.0%) 8 (40.0%) 1 (5.0%)

Sex:
Male (n = 14) 7 (50.0%) 5 (35.7%) 2 (14.3%)
Female (n = 41) 35 (85.4%) 5 (12.2%) 1 (2.4%)

Total thyroidectomy:
Yes (n = 52) 39 (75.0%) 10 (19.2%) 3 (5.8%)
No (n = 3) 3 (100.0%) 0 (0.0%) 0 (0.0%)

Bilateral neck dissection:
Yes (n = 15) 10 (66.7%) 4 (26.7%) 1 (6.6%)
No (n = 40) 32 (80.0%) 6 (15.0%) 2 (5.0%)

Radioiodine (131I) treatment:
Yes (n = 44) 31 (70.5%) 10 (22.7%) 3 (6.8%)
No (n = 11) 11 (100.0%) 0 (0.0%) 0 (0.0%)

Histology:
Low risk (n = 32): 24 (75.0%) 6 (18.8%) 2 (6.2%)

Classical papillary thyroid carcinoma (n = 25) 18 (72.0%) 6 (24.0%) 1 (4.0%)
Follicular variant papillary thyroid carcinoma (n = 7) 6 (85.7%) 0 (0.0%) 1 (14.3%)

High risk (n = 23): 18 (78.3%) 4 (17.4%) 1 (4.3%)
Diffuse sclerosing papillary thyroid carcinoma (n = 10) 8 (80.0%) 2 (20.0%) 0 (0.0%)
Tall-cell papillary thyroid carcinoma (n = 8) 6 (75.0%) 1 (12.5%) 1 (12.5%)
Poorly differentiated thyroid carcinoma (n = 4) 3 (75.0%) 1 (25.0%) 0 (0.0%)
Solid papillary thyroid carcinoma (n = 1) 1 (100.0%) 0 (0.0%) 0 (0.0%)

FIG. 4. Kaplan–Meier estimate of event-free survival over
time.
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