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Background. Locoregional recurrence is common in patients with locally advanced differentiated thyroid carci-
noma (DTC). Our aim was to find out the rate of locoregional control of the disease after external beam radiotherapy
(EBRT) of the neck and mediastinum in patients with DTC and pT4 tumor.

Patients and methods. Altogether 91 patients (47 males, 44 females, median age 61 years) with DTC had EBRT
of the neck and mediastinum as part of the multimodal treatment of pT4 tumor (63 cases pT4a, 28 cases pT4b) from
the year 1973 to 2015. Data on clinical factors, histopathology and recurrence were collected. Disease-free, disease-
specific and overall survival was calculated.

Results. Median tumor size was 5 cm (range 1-30 cm). Out of 91 patients, 23 had distant and 38 regional metastases.
A total or near-total thyroidectomy, lobectomy, subtotal thyroidectomy and lymph node dissection was performed
in 70%, 14%, 2% and 30% of cases, respectively. Thirteen percent of patients were not treated with surgery. All patients
had EBRT and 39 had chemotherapy. Radioiodine (RAI) ablation of thyroid remnant and RAI therapy was applied
in 90% and 40% of cases, respectively. Recurrence was diagnosed in 29/64 patients without a persistent disease:
locoregional and distant in 16 and 13 cases, respectively. Five-year and ten-year disease-free survival rate was 64%
and 48%, respectively.

Conclusions. The majority of patients with DTC and pT4 tumors who were freated with EBRT of the neck and medi-
astinum region as part of multimodal freatment have long-lasting locoregional control of the disease.
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Introduction

The majority of patients with papillary and follicu-
lar carcinoma, i.e., differentiated thyroid carcinoma
(DTC), are successfully treated by a combination
of surgery, radioiodine and L-thyroxin therapy.!
However, 5 to 20 % of patients with differentiated
thyroid carcinomas have local or regional recur-
rences.! Local or lymph nodes relapses are associ-
ated with worse survival of patients with differen-
tiated thyroid carcinoma, so every effort should be
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made to minimize local or regional relapse.? Apart
from surgery, postoperative radioactive iodine
(RAI) and external beam radiotherapy (EBRT) can
reduce locoregional relapse, especially in patients
with the postoperative locoregional residual dis-
ease.”?

Only a limited number of series have been pub-
lished about results of EBRT treatment in patients
with locally advanced differentiated thyroid car-
cinoma.?*!* Management of about 10% of patients
with the locally advanced disease remains contro-
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versial.’> Our aim was to find out the rate of locore-
gional control of the disease after external beam
radiotherapy (EBRT) of the neck and mediastinum
in patients with DTC and pT4 tumor treated in a
comprehensive tertiary cancer center.

Patients and methods

The Cancer Registry of the Republic of Slovenia
is one of the oldest population-based registries in
Europe. It was founded in 1950 at the Institute of
Oncology in Ljubljana (IOL) as a special service for
collecting and processing data on cancer incidence
and cancer patients’ survival. According to data
from the Cancer Registry 3,566 patients were treat-
ed for thyroid carcinoma in Republic of Slovenia
during the period from 1973 to 2015.1> All patients
with thyroid carcinoma from our country are treat-
ed at IOL, which is the only comprehensive cancer
center with the only radiotherapy facility equipped
with the equipment and systems to plan, carry out
and ensure the quality of ionizing radiation treat-
ment in Slovenia. Among 3146 patents with DTC
91 patients (47 males, 44 females; median age 61
years, range 19-87 years) with DTC had EBRT of
the neck and mediastinum as part of the multi-
modal treatment of DTC and pT4 tumor from the
year 1973 to 2015. The mean tumor diameter was
6.3 cm (range 1-30 cm). Follicular, papillary and
Hiirthle cell carcinoma was diagnosed in 27, 53 and
11 cases, respectively.

Approval for the study was obtained from
The Medical Ethics Committee of the Republic of
Slovenia, the Protocol Review Board (MZ 32/12/11),
and Protocol Review Board Ethics Committee of
the Institute of Oncology (KSOPKR/18/11/10). The
trial was retrospectively registered in ISRCTN reg-
istry - Study number 34641. The study was con-
ducted in accordance with the ethical standards
laid down in an appropriate version of the 1964
Declaration of Helsinki. The study was conducted
with the understanding and the consent of the
subjects. All patients are asked upon their first ad-
mission to the IOL or during a follow-up visit to
give consent for the study of her/his chart and/or
bioptic material for scientific purposes. Since the
Institutional Review Board of the IOL approved
this specific study, the patients were not asked to
give their written consent for this specific study.

All histological slides of our patients with DTC
were reexamined by the pathologist experienced
in thyroid pathomorphology. DTC was diagnosed
on the histological criteria defined by Rosai and
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LiVolsi.'*'” The diagnosis of malignancy of follicu-
lar and Hiirthle cell carcinoma was based on his-
tologic evidence of transcapsular and/or vascular
invasion, extrathyroidal local tissue invasion by
the primary tumor, or presence of nodal or distant
metastasis. An oncocyte was characterized by the
presence of acidophilic, granular cytoplasm and
hyperchromatic or vesicular nuclei with a large
nucleolus. Only lesions demonstrating more than
75% of follicular cells with oncocytic characteris-
tics were classified as Hiirthle cell carcinoma. All
patients with Hiirthle cell neoplasms with cells
containing typical nuclear features of papillary
carcinoma were classified as Hiirthle cell papillary
thyroid carcinoma.

The charts were reviewed, and data on patients’
age, gender, disease history, the extent of disease,
histomorphological characteristics, modalities of
therapy, outcome, and survival were collected.
Demographic and clinical characteristics, treat-
ment, and patient outcome are presented in Table 1
and Table 2. Disease-specific survival, overall sur-
vival, disease-free survival, locoregional relapse
free survival, disease-specific survival according to
T4a and T4b tumor stage and disease-specific sur-
vival according to distant metastases are presented
in Figures 1 to 4. According to TNM classification,
T4a tumors have gross extra-thyroid extension in
soft tissue, larynx, trachea, esophagus or recur-
rent laryngeal nerve, while T4b tumors have gross
extra-thyroid extension in prevertebral fascia or
encasing the carotid artery or gross mediastinal
vessels.!®

The tumor stage, presence of regional and/or
distant metastases, as well as a residual tumor after
surgery were assessed by the TNM clinical classifi-
cation according to the 7th edition of UICC criteria
from 2009.' The initial diagnostic work-up in all
patients with DTC included ultrasound (US) of the
neck region and a chest X-ray. The criteria for dis-
ease-free survival after thyroid surgery and RAI ab-
lation of thyroid remnant were: thyroglobulin (Tg)
levels of less than 1 ng/mL, negative whole-body
RAI scans, and the exclusion of cervical lymph node
metastases by the US. Additional diagnostic work-
up was conducted whenever the medical history,
physical examination, laboratory findings, and/or
radioiodine (RAI) uptake indicated recurrence and/
or distant metastases. It comprised X-ray investi-
gation, US investigation, computed tomography,
magnetic resonance imaging, bone scintigraphy,
scintigraphy with MIBI and/or PET-CT.

All patients with DTC had a follow-up exam
at our Institute at least once per year, while for all
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patients with a recurrence or distant metastases
follow-ups were performed at least twice per year.
This consisted of meticulously taking their medical
history, a physical examination, and determining
serum Tg concentration. Imaging was also con-
ducted whenever Tg concentration increased, or
clinical symptoms or signs suggested that the dis-
ease had recurred and/or progressed.

Treatment

Surgical treatment of primary tumor, locoregional
recurrences, and distant metastases was not uni-
form during the 42-year period; neither was the
proportion of patients treated by RAI ablation of
thyroid remnant tissue, EBRT, chemotherapy and/
or RAI therapy.

Surgery is the mainstay of DTC treatment.
Among surgically treated patients, 84% had pri-
mary surgery at the IOL and 16% elsewhere, while
all other specific therapies (surgery for locoregion-
al recurrence, RAI, EBRT and/or chemotherapy)
were applied and follow-ups were conducted for
all patients at the IOL. After surgery, all patients
received a thyroid hormone replacement titrated to
suppress thyroid stimulating hormone (TSH) pro-
duction.

The data on the type of surgery for primary
tumors are listed in Table 1 and Table 2. Total or
near-total thyroidectomy is considered an ap-
propriate surgical procedure for DTC. Generally,
after an inadequate surgical procedure, a comple-
tion thyroidectomy is performed. However, in our
study group, this was performed in only five of 21
patients with inadequate surgery. It was not per-
formed if the patient had a recurrent nerve injury
(N =7), preferred treatment with RAI (N = 5), if
the patient was very old or with severe comorbidi-
ties (N = 3) or the patient refused another surgical
procedure (N = 1). Metastases in regional lymph
nodes were treated surgically by functional radi-
cal neck dissection in 29 patients as part of primary
treatment. Twelve of our patients had surgically
unresectable tumor because it encasted the carotid
artery or gross mediastinal vessels, so they were
treated by other treatment modalities.

The initial treatment in 13 patients with a locally
advanced tumor was neoadjuvant chemotherapy;
of these three patients received concomitant EBRT.
Before surgery two patients were treated with pre-
operative EBRT only. Tumor size decreased in all
of these patients, and in five of 15 patients, the larg-
est tumor diameter decreased by more than 30%.
Neoadjuvant chemotherapy consisted of long infu-
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TABLE 1. Clinical data and outcome of 91 patients with pT4 fumor stage

c e Number of
Characteristic Subgroup patients
Female 44
Gender Male 47
A 44 or less 15
BN EEE 45 or more 76
. 1-9 75
Tumor diameter (cm) 9.1-30 16
pT4a 63
THEEE pT4b 28
No 53
Lymph nodes metastases Yes 38
. No 68
Distant metastases Yes 23
RO 27
Residual tumor after R1 47
surgery R2 5
No surgery 12
No 39
Yes-distant 13
e Yes-locoregional 16
Disease present permanently 23
Alive 44
Dead of distant disease 29
Dead of local disease 1
Outcome Dead of local and distant disease 4
Dead of other causes 10
Lost from follow-up 3
TABLE 2. Treatment of patients
i Number of
Characteristic Subgroup Patients
Lobectomy or less 15
Surgery of the thyroid Total or near-total thyroidectomy 64
Without surgery 12
9 " No 64
Neck dissection Yes 27
A " No 9
Radioiodine ablation Yes 82
. Ar~T] No 54
Therapy with radioiodine Vs 37
Radiotherapy - No 0
Neck region Yes 91
No 52
Chemotherapy Vs 39
. . . No 89
Tyrosine kinase inhibitors Yes 5

sion of low dose vinblastine (2 mg in 12-hour or
24-hour) in five patients and vinblastine and doxo-
rubicin (20 mg in 2-hour infusion) in three patients.
Neoadjuvant chemotherapy consisted of vinblas-
tine and cis-platinum in one patient, of vinblas-
tine, doxorubicin, and mitoxantrone in one patient,
while in three patients more than three cytostatic
drugs were used. Altogether 39 patients were treat-
ed with chemotherapy. Tyrosine kinase inhibitors
were used in two patients included in this study.
RAI was used to ablate thyroid remnant tissue
in 82 (90%) patients. Altogether 20 of 27 patients
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(74%) with non-adequate surgery had the ablation
of thyroid remnant tissue. The ablation dose was
3.4-4.8 GBq (92-129 mCi) of RAIL RAI was also
used for the treatment of distant metastases and/
or inoperable locoregional disease with an empiric
dose of 3.7-7.4 GBq (100-200 mCi). Patients with
distant metastases underwent total thyroidectomy
before treatment with RAI to increase the uptake of
iodine in metastases and to speed up the treatment
whenever possible. Before 2002, serum concentra-
tion of TSH of > 30 mU/L was achieved by a 4-6
week withdrawal of L-thyroxin suppression thera-
py.- Since 2002, recombinant human TSH (rhTSH)-
aided RAI therapy has been used in altogether 13
patients who were elderly and had concomitant
diseases, had a history of severe hypothyroid or
compressive symptoms and/or evidence of tumor
progression during thyroid hormone withdrawal.”
All 91 patients included in this report had EBRT
to the neck and superior mediastinum. Six patients
were treated preoperatively with EBRT, four of
them with concomitant chemotherapy and two
with EBRT only. Even 63 (69%) of our patents were
irradiated using antero-posterior opposed fields
in the supine position with an extended neck. The
target volume extended from mastoid tips cranially
to tracheal bifurcation caudally and to the cora-
coids laterally, to cover neck lymph nodes regions
I-VI, thyroid bed, and superior mediastinal lymph
nodes. The two beams, using Cobalt unit or 6 MV
photon beams, were weighted anteriorily; dose
from the anterior field was 1.2 Gray (Gy) and from
posterior field 0.6 Gy per fraction, 5 fractions per
week. The apices of the lungs were shielded; after
the received dose of 39.6 Gy. The spinal cord was
also shielded from the posterior field, so the dose
to the spinal cord was kept bellow 45 Gy. The pre-
scribed dose to the midplane in the vast majority of
postoperative patients was 50.4 Gy. A boost dose of
6-16 Gy with 1.8-2 Gy per fraction was delivered to
some patients with the macroscopic remnant of dis-
ease using photon beams or electron beams avoid-
ing spinal cord. Eight patients were irradiated by
3D technique (TD 50.4-70 Gy, median 63.5 Gy) and
20 patients by intensity-modulated radiotherapy
technique (IMRT) to the whole neck and mediasti-
num (TD 56-70 Gy, median 64 Gy), while only one
patient had only thyroid bed irradiation. The five
of six patients treated with EBRT before surgery
received 36 Gy before surgery and 14 Gy after sur-
gery, while one patient treated with EBRT before
surgery received 50 Gy with IMRT technique.
EBRT toxicity was difficult to estimate since in
some patients it was inadequately documented.
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Ten patients had radiotherapy interrupted for
one to three weeks because of acute mucositis or
dermatitis, but eventually finished the prescribed
therapy. One patient stopped postoperative radio-
therapy at 16 Gy due to reported side effects, re-
ceived further radioiodine therapy and progressed
two years later at a distant site. Among 28 patients
treated with IMRT or 3D technique Grade 3 mu-
cositis or Grade 3 dermatitis was reported in 10 pa-
tients. Furthermore, a weight loss above 5 kg was
detected in eight patients who also needed hospi-
talization for parenteral therapy, in two of them a
nasogastric tube was placed, while in one patient a
tracheostomy was done. Of the late effects, a grade
2-3 neck fibrosis was documented in two patients
and Lhermitte’s sign in one patient. One patient
had tracheal stricture after partial resection of the
trachea which was resolved with laser therapy, and
the patient is alive with very slowly progressing re-
gional and distant disease recurrence 17 years after
the beginning of treatment.

Survival

Disease-specific survival was defined as the period
from primary treatment (surgery, chemotherapy or
EBRT) to death or the last follow-up. Disease-free
survival was defined as the period from primary
surgical treatment to the radiologic or morpho-
logic diagnosis of locoregional recurrence, distant
metastases or the last follow-up. Locoregional re-
lapse free survival was analyzed in patients with-
out gross residual tumor. Locoregional relapse free
survival was defined as the period from primary
surgical treatment to the radiologic or morpholog-
ic diagnosis of locoregional recurrence or the last
follow-up.

Overall survival was defined from the period of
primary treatment to death of any cause or the last
follow-up. The median duration of follow-up was
5.1 years (range 0.5-25.7 years).

Statistical analysis

The Student t-test or the Mann-Whitney U-test
was used according to data distribution. The as-
sociation between categorical variables was tested
by the chi-square test or Fisher’s exact test, as ap-
propriate. All comparisons were two-sided and a
p-value < 0.05 was considered statistically signifi-
cant. The statistical correlation between possible
prognostic factors and cause-specific survival was
analyzed by chi-square test and log-rank analysis.
The estimated survival curves were calculated ac-
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FIGURE 2. Overall survival
according to T4a and T4b

FIGURE 1. Disease-specific
survival according to T4a and
T4b tumor stage (p = 0.07) (bold
line, T4b; dotted line, T4a).

cording to the Kaplan-Meier method. Multivariate
statistical analysis was not performed because of
the small number of patients. The statistical pack-
age PASW 18 (SPSS Inc., Chicago, IL, USA) was
used for the analysis.

Results

Follicular, papillary and Hiirthle cell carcinoma
was diagnosed in 27, 53 and 11 cases, respectively.
Median tumor size was 5 cm (range 1-30 cm). Of
91 patients, 23 had distant and 38 regional me-
tastases (Table 1). A total or near-total thyroid-
ectomy, lobectomy, subtotal thyroidectomy and
lymph node dissection was performed in 70%,
14%, 2% and 30% of cases, respectively. 13% of pa-
tients were not treated with surgery. All patients
had EBRT and 39 had chemotherapy. Radioiodine
(RAI) ablation of remnant thyroid tissue and RAI
therapy was done in 90% and 40% of cases, respec-
tively (Table 2).

Locoregional control of disease

The follow-up period was 6 to 308 (median 61)
months. Recurrence was diagnosed in 29/68 (43%)
patients without a persistent disease: locoregional
and distant in 16 and 13 cases, respectively. Five-
year and 10-year recurrence-free survival was in
64% and 48%, respectively. Locoregional control
of disease was achieved in 49/64 (77%) of patients.

Locoregional recurrence or progression of resid-
ual locoregional carcinoma was detected in 21% of
patients after R1 resection, 30% after R2 resection
and 33.3% of patients with unresectable disease. Of
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fumor stage (p = 0.08) (bold
line, T4b; dotted line, T4a).
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FIGURE 3. Disease-free survival
according to T4a and T4b tumor
stage in 64 patients without
persistent disease (p = 0.122)
(bold line, T4b; dotted line, T4a).
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FIGURE 4. Patients without

distant metastases had longer

disease-specific survival

than those without distant

metastases (p < 0.001) (bold

line, with metastases; dotted
line, without metastases).

the 18 patients who had gross residual neck disease
without distant metastases after a surgical proce-
dure, 7 demonstrated complete response, 6 had
locoregional progression (after 6, 17, 26, 49, 68 and
144 months) and 5 only distant progression of the
disease.

Survival

By the end of the study, 44 patients were still alive
(28 with no evidence of disease, 16 alive with the
disease), 3 were lost to follow-up, 34 patients died
of thyroid carcinoma (29 of distant metastases, 1 of
locoregional disease, and 4 of locoregional disease
and distant metastases), while 10 died of causes
unrelated to the primary disease.

The median survival of follicular, Hiirthle
cell and papillary carcinoma was 62, 131 and 240
months, respectively. Estimated locoregional re-
lapse-free survival, disease-specific survival, and
overall survival at 4 years were 71%, 79%, and
75%, respectively. Five-year and 10-year cancer-
specific survival in patients with T4a and T4b tu-
mors was 77% and 60% (Figure 1). Five-year and
10-year overall survival in patients with T4a and
T4b tumors was 72% and 49% (Figure 2). Five-year
and 10-year disease-free survival in patients with
T4a and T4b tumors was 64% and 48% (Figure 3).
Figure 4 shows that patients without distant me-
tastases had longer disease-specific survival than
those with distant metastases (p <0.001).

Of the 18 patients who had gross residual neck
disease without distant metastases after surgical
procedure, 7 are alive (29, 37, 40, 57, 97, 153 and
228 months) and 4 died of other causes (39, 64, 123
and 219 months), while 6 died of distant metasta-
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ses after 2, 6, 17, 26, 31 and 52 months and one is
lost from follow-up.

Ten of 12 patients who were not surgically treat-
ed are dead, and 8 of 10 died of DTC. They were
alive for9, 11, 17,17, 27, 39, 62, 114 and 194 months.
Locoregional control of disease was achieved in 5
of 8 patients. Five patients died of distant metasta-
ses, one of the locally progressive tumor, while two
patients died of distant and locoregional disease.

Discussion

In a cohort of 1,297 patients, Chow et al. reported
that 100 patients died because of thyroid can-
cer.” The uncontrolled locoregional disease was
the cause of death in as many as 59/100 patients.’
Locoregional recurrence of DTC is a heavy burden
for individual patients, as well as for the health care
system. Locoregional recurrence in the majority
of cases necessitates reoperation, with significant
consequential morbidity and costs.!? Furthermore,
recurrences located in the thyroid bed with soft tis-
sue infiltration are less likely to be iodine avid so
that they can be rarely cured with radioiodine.?
Moreover, not all patients with recurrence can be
successfully saved. Therefore, prevention of lo-
coregional recurrence is very reasonable. Our aim
was to find out the rate of locoregional control of
the disease after EBRT of the neck and mediasti-
num in patients with DTC and pT4 tumor treated
in a tertiary cancer comprehensive center.

Adjuvant therapy is administered in addition to
the primary, main, or initial therapy to maximize
its effectiveness. Adjuvant systemic therapy and
radiotherapy are often applied following surgery
for many types of cancer, including colon cancer,
lung cancer, pancreatic cancer, breast cancer, pros-
tate cancer, and some gynecological cancers.?! In
patients with DTC, adjuvant therapy and therapy
for the residual disease may include chemothera-
py, EBRT, radioiodine treatment and/or suppres-
sive L-thyroxin therapy 34?22

We believe that chemotherapy may be an effec-
tive adjuvant treatment in patients with high risk
of recurrence, so it was used in as many as 43%
of our patients treated at IOL. Interestingly, this
mode of therapy was seldom used in other centers.
Schwartz et al. from MD Anderson Cancer Center
reported that chemotherapy was used in only 6 of
126 patients (5%) who were treated with EBRT.!?

Adjuvant EBRT is another rarely used treatment
in locally advanced DTC disease to prevent a lo-
coregional recurrence. So only a limited number of
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series have been published reporting the results of
EBRT treatment in patients with locally advanced
DTC.2#% To our knowledge, only one randomized
study about ERBT is reported in the literature.®
The Multicenter Study on Differentiated Thyroid
Cancer (MSDS) was planned as a prospective mul-
ticenter trial on the benefit of adjuvant EBRT in pa-
tients with DTC and pT4, with or without lymph
node metastases and no known distant metasta-
ses.!> However, only 45 of planned 311 patients
were randomized. Not surprisingly, only a weak
benefit of EBRT regarding local control was ob-
served that did not reach statistical significance.'3

Gross, the unresectable residual disease is accept-
ed as an indication for adjuvant radiotherapy in the
2015 American Thyroid Association Management
Guidelines for Adult Patients with Thyroid Nodules
and Differentiated Thyroid Cancer.? Schwartz et al.
reported that a total of 15 patients received EBRT
for gross unresectable or residual disease.’? After
EBRT of the 15 patients, 4 demonstrated a complete
response, 3 had a partial response, 6 had stable dis-
ease, and 2 progressed through treatment.!? Our
multimodal treatment resulted in better locore-
gional control and longer survival in 8 of 12 (67%)
patients who were not surgically treated because of
unresectable disease. Of the 18 patients who had
gross residual disease after the surgical procedure
and were without distant metastases, 7 demonstrat-
ed a complete response, 5 had only distant progres-
sion, while 6 had locoregional progression after 6,
17,26, 49, 68 and 144 months.

EBRT in the neck region is a very difficult task
because of its concave shape.!? An additional dif-
ficulty is the close proximity of the thyroid bed to
critical normal structures, which makes it challeng-
ing to deliver high doses.> The proximity of the es-
ophagus, trachea, larynx, lungs, spinal cord, and,
in cases with the disease in cervical regions I and
IT also parotid glands, results in considerable toxic-
ity after conventional radiotherapy.!? The majority
of patients (69%) from our study were treated with
conventional two-field EBRT. This dose was effec-
tive in preventing locoregional recurrence or pro-
gression of residual tumor in 49/65 (75%) patients:
80% after R1 resection and 70% after R2 resection.
None of our patients treated with two-field EBRT
needed hospitalization due to side effects or place-
ment of a nasogastric feeding tube. Mild or moder-
ate dysphagia or xerostomia was present in some
patients, while Lhermitte’s sign was reported in
only one patient. A probable explanation for this
is a lower dose (median 50.4 Gy) which was used
in our patients treated with conventional EBRT.
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However, one should take into account the retro-
spective nature of our study, so not all side effects
were documented and were probably under-re-
ported.

Rosenbluth et al. from Memorial Sloan-Kettering
reported the results of a pilot study about IMRT
used in 20 patients with differentiated or medul-
lary thyroid cancer.® They reported Grade 3 mu-
cositis in 7 patients, Grade 3 pharyngitis in 3 pa-
tients, Grade 3 acute laryngeal toxicity in 2 patients,
and Grade 3 skin toxicity in 2 patients. Eleven of
their patients received percutaneous endoscopic
gastrostomy. However, acute toxicity was mostly
self-limited.® In our 20 patients treated with IMRT
technique a Grade 3 mucositis or Grade 3 dermati-
tis was reported in 7 patients. Furthermore, weight
loss larger than 5 kg was detected in six patients
who also needed hospitalization for parenteral
therapy. In one of our patient’s tracheostomy was
done. Lower proportion of side effects in our pa-
tients in comparison to patients from Memorial
Sloan-Kettering may be explained by a lower dose
in our patients (median 64 Gy versus 66 Gy, re-
spectively). On the other hand, the larger volumes
of irradiated tissue come at the cost of higher tox-
icity, so it is important that the volume at risk of
relapse is carefully considered.* Brierley reported
that they frequently use a more limited volume
and the locoregional relapse rate was only 7% in
selected patients with extrathyroidal extension and
no gross residual disease. He concluded that more
information is required to ascertain which patients
require extended field EBRT, as well as the risk of
higher acute and late toxicities.?

The limitation of our study is that the results of
treatment and survival from a single institution
are reported. Another limitation is that not all our
patients were treated uniformly. During a 42-year
time frame, they were treated by many surgeons
and oncologists. Our study is observational and
not randomized, thus it is not possible to draw con-
clusions about the impact of a treatment’s specific
modality on recurrence rates or patients” survival.
Due to the retrospective nature of our study side
effects of EBRT and IMRT were not completely
documented and are probably under-reported.

Our view is that all patients with non-favorable
prognoses and/or a high risk of structural disease
recurrence should be treated by a multidisciplinary
team consisting of a surgeon, a nuclear medicine
specialist, a radiotherapist and a medical oncolo-
gist. Appropriate surgical procedures consisting of
a total thyroidectomy and lymph node dissection
of affected compartments should be followed by

a radioiodine ablation of remnant thyroid tissue
whenever possible. Our results prove that long-
term survival can also be obtained in patients with
locoregionally advanced DTC and a distant meta-
static disease if they are treated multidisciplinary.
Chemotherapy before surgical procedures may
be effective to decrease the size of the primary tu-
mor in DTC.?% Concomitant chemotherapy with
EBRT in locoregionally advanced DTC can result
in complete and very long locoregional control.
Failure to obtain a locoregional control of disease
may cause a dismal course of thyroid carcinoma.”?
Since residual tumors after thyroid surgery are an
independent prognostic factor for disease-specific
as well as disease-free survival, an effective lo-
coregional therapy is mandatory. Our view is that
the use of adjuvant EBRT can postpone or prevent
treatment with kinase inhibitors which are very ex-
pensive and have many very unpleasant and also
serious side effects. On the other hand, also IMRT
technique of EBRT has serious acute side effects.
However, in the majority of patients, acute side ef-
fects last only about one month and are self-limit-
ing. Furthermore, the late toxicity of EBRT is rare.
Therefore, EBRT should be used in cases of residu-
al tumors and as adjuvant therapy in patients with
a high risk of structural disease recurrence.

Conclusions

The majority of patients with DTC and pT4 tumors
who were treated with EBRT of the neck and me-
diastinum region as part of multimodal treatment
have long-lasting locoregional control of the dis-
ease. Locoregional recurrence or progression of re-
sidual locoregional carcinoma was detected in 21%
of patients after R1 resection, 30% after R2 resection
and 33.3% of patients with unresectable disease.
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