
Abstract. Background/Aim: This study aimed to examine
survival and surgical complications in patients with anaplastic
thyroid cancer (ATC) after multimodal treatment. Patients and
Methods: Since 2002, the recommended treatment strategy for
ATC at our centre has been hyperfractionated accelerated
radiotherapy (HART) with high doses to the neck (64 Gy),
combined with weekly doxorubicin, and surgery after 4-8 weeks,
if feasible. Results: Between 2002 and 2014, 14 patients
completed HART and thyroid surgery. Eight patients had
preoperative HART, and six postoperative HART. Median
survival was 20 months (range=4-110 months) in all patients,
51 months (range=4-110 months) and 18.5 months (range=9-
56 months) in the preoperative and postoperative HART groups,
respectively. Six patients survived for more than two years, and
four patients survived for more than five years. Seven patients
had postoperative complications. Conclusion: In this series of
selected patients, an improved survival after aggressive,
multimodal treatment was observed. Preoperative HART may
promote survival although complications may be more frequent. 

Anaplastic thyroid cancer (ATC) is one of the most
aggressive forms of cancer (1, 2), and is often met with
defeatist expectations. Median overall survival after
diagnosis is reported to be 3.9 months and with multimodal
treatment 10.5 months (1). Since 2002, the recommended

treatment strategy for ATC at our center has been
preoperative hyperfractionated accelerated radiotherapy
(HART) with high total doses (64 Gy in four weeks) to the
neck combined with weekly doxorubicin for eligible patients,
followed by surgery 4-8 weeks later if feasible (3). By then,
primary inoperable tumors may have shrunk to an operable
level (Figure 1).

In 2002, a multidisciplinary team (MDT) for thyroid nodules
and cancer was established, comprising oncologists,
pathologists, radiologists, nuclear medicine physicians,
endocrine surgeons and ear, nose and throat (ENT)/head and
neck surgeons, meeting weekly. Patients with confirmed or
suspected ATC are evaluated by the MDT and, because of the
rapid tumor growth, radiotherapy (RT) is planned to start within
a week following confirmation of the diagnosis. The MDT
decides whether or not surgery can be performed 4-8 weeks
after HART. Surgery aims to achieve a gross tumor resection. 

A retrospective study of 31 ATC patients treated with
HART with or without surgery at our institution, has
previously been published, describing the chemoradiotherapy,
toxicity, surgery, pathology review and treatment results (4).
The current report documents the management and outcomes
of a subgroup of 14 patients who completed treatment with
HART and thyroid surgery for ATC, focusing on the role of
surgery. The primary endpoint was survival, and the secondary
endpoint was surgery-related complications.

Patients and Methods

We performed a retrospective, population-based cohort study on
ATC patients treated with HART, doxorubicin and surgery at Oslo
University Hospital during 2002-2014. Patients with ATC in the
south-east region of Norway are usually referred to Oslo University
Hospital. The population of the region at the time was 2.95 million
inhabitants. Patients included in the current report had a confirmed
diagnosis of ATC, with no evidence of distant metastases at the time
of diagnosis, and were considered operable before or after HART.
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Observation time was from the date of diagnosis till death, or 31st
of December 2019 for living patients. 

Diagnosis was determined by fine needle aspiration cytology
(FNAC), core needle biopsy (CNB) or open biopsy from the thyroid
gland and, in some cases, on the surgical specimen resected during
surgery due to other preoperative diagnoses. Investigations included
ultrasound and computed tomography (CT) of the neck, chest and
abdominal CT, and in some cases also positron emission
tomography (PET)/CT. Clinical data were retrieved from the
patients’ medical records. The American Joint Committee on
Cancer’s Cancer Staging Manual 7th edition was used for TNM
classifications (5). A histopathology review was performed by two
senior thyroid pathologists. 

HART was given to a dose of 64 Gy during a period of 4 weeks,
with a fraction dose of 1.6 Gy two times per day. All patients had
surgery with curative intent, comprising hemi- or total thyroidectomy
in one or two stages. Extended surgery (ES) included thoracoscopic
removal of mediastinal metastasis, mediastinal exploration, resection
of the laryngeal and cricoid cartilage, and tracheal resection (TR)
reconstructed with either end-to-end anastomosis (ETE) or a
vascularized myoperiosteal flap. Lymph node dissection (LND) was
either lateral- or central compartment-oriented, or modified radical
LND. Surgical margins status was classified as no residual tumor (R0),
microscopic residual tumor (R1) or macroscopic residual tumor (R2). 

Postoperative complications included treatment for hematomas
or bleeding related to primary or revision surgery. Postoperative
infection was registered if antibiotic treatment for wound infection
or pneumonia was administered. Revision surgery included
procedures under general or local anesthesia. NED (no evidence of
disease) was defined as no clinical or radiological evidence of
anaplastic thyroid cancer. Status at the end of observation was
recorded from the patients’ medical records including autopsy
reports and reports from local hospitals. 

Data were stored in an SPSS (IBM Corp., Armonk, NY, USA)
database according to hospital regulations. Descriptive statistics are
presented as median values and ranges. Statistical comparisons were
not performed due to the small population size. The study was
approved by the Regional Ethics Committee. 

Results
Fifty-one patients with ATC diagnosed in the period 2002-
2014 were identified, of whom 31 received HART, the other

20 received other or palliative treatment. Seventeen patients
received HART only, as they were considered not feasible
for surgery, mainly due to distant metastases or a poor
general condition. Among the 31 patients treated with HART,
thirteen patients underwent surgery as part of the primary
treatment, and one on a recurrence. We report on these 14
patients (Figure 2). 

Characteristics of patients and tumors are summarized in
Table I. An overview of the individual cases, including
surgical treatment, surgical margins and complications is
presented in Table II. 

HART was completed in all patients with a median dose of
64 Gy (range=46-64 Gy). Six patients were operated on due
to other preoperative diagnoses, such as goiter or papillary
thyroid carcinoma. A diagnosis of ATC was made on the
surgical specimen, and these six patients had postoperative
HART. The time between HART and surgery was 4-8 weeks
for 10 of 14 patients. In the remaining four patients, intervals
were 10, 20, 21 and 93 weeks, due to revised histopathology,
intercurrent disease and recurrent cancer. 

Seven patients developed one or more complications after
surgery. One patient had a fatal bleeding from the airways
the day after decannulation. Three patients underwent
revision surgeries for fistulas. Four patients had a
tracheostomy during the course of the disease. Two of them
were decannulated after 14 and 105 days, respectively. One
patient acquired a bilateral recurrent laryngeal nerve paresis
(RLNP) from thyroid surgery, and a tracheostomy until death
five months later. One patient had a tracheostomy 18 months
after thyroid surgery due to recurrent disease, and kept this
until death two months later. 

Median survival for the 14 patients was 20 months
(range=4-110 months). Median survival was 51 (range=4-
110 months) and 18.5 months (range=9-56 months) in the
preoperative and postoperative HART groups, respectively.
Six patients survived for more than two years, four of whom
had preoperative HART, and four with R0 resections. Four
patients survived more than five years, all of whom had
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Figure 1. Treatment strategy for patients with ATC.



preoperative HART. At the end of observation, two patients
were alive. Survival data are shown in Table III. 

Discussion

Aggressive multimodal treatment of ATC patients showed an
acceptable survival in our cohort of patients. A tendency
towards a longer survival among patients with preoperative
HART was seen, where 4 of 8 patients survived 5 years or
more. 

The question whether surgery should be performed before
or after RT for ATC remains a matter of debate (6). The
American Thyroid Association recommends surgery followed
by RT with or without chemotherapy for stage IVA and IVB
if the disease is considered resectable. In cases of unresectable
stage IVB disease, RT with or without chemotherapy followed
by surgery is recommended (2). A review published by Are
et. al in 2006 cited studies showing that preoperative RT may
help to increase the resectability rate (7) congruent with the
rationale behind our treatment strategy. 

Studies indicate that complete resection (R0/R1) for ATC
is associated with prolonged disease-free survival and overall
survival (2, 8). Since all surgical procedures in our series
were performed with curative intent, we aimed at gross
resection of the tumor. Among the two-year survivors, four

of six patients had free surgical margins. Deviation from our
treatment strategy of 4-8 weeks between RT and surgery
occurred in four cases. However, no clear negative influence
was seen among the patients with a longer time interval
between RT and surgery. 

Comparable studies related to RT and surgical treatment
of ATC are summarized in Table IV, of which the majority
relate to patients treated with postoperative RT. The median
survival observed in our patients is in accordance with that
in these studies. A longer survival for patients given higher
doses of RT was seen in several studies (9-11). In our cohort,
all patients completed treatment including high doses to the
neck, with a median dose of 64 Gy (range=46-64 Gy).

Few studies present data on HART and surgery, more
often with lower RT doses, and in these, the median survival
was shorter than in our study (3, 11). As for pre- versus post-
operative HART, we found a higher proportion of 2- and 5-
year survivors among patients with preoperative HART. 

A study by Fan et al. showed significantly improved
overall survival (OS) and locoregional progression-free
survival (LPFS) in patients receiving trimodal ATC treatment
with RT doses >60 Gy (12). A large cohort of 677 ATC cases
reported by Sugitani showed significantly improved survival
in patients in with RT doses >40 Gy compared to doses ≤40
Gy, and in patients receiving radical surgery versus no or
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Figure 2. Flowchart of the patients included in this study.

Table I. Patient and tumor characteristics at diagnosis.

                                                                                All patients (n=14)                   Preoperative HART (n=8)                    Postoperative HART (n=6)

Age in years, median (range)                                      67.5 (52-86)                                      64 (52-77)                                             72.5 (62-86)
Male/female ratio                                                                 7/7                                                    3/5                                                           4/2
Stage IVA/IVB                                                                    2/12                                                   1/7                                                           1/5
WHO performance status 0/1                                            11/3                                                   5/3                                                           6/0

HART: Hyperfractionated accelerated radiotherapy; WHO: World Health Organization.



palliative surgery. In the same study, a significant benefit for
survival was found in patients with stage lVB disease treated
with surgery, chemotherapy and RT, as opposed to stage lVA
patients who benefited only from radical surgery and RT >40
Gy (13). 

The majority of complications in our study occurred in
patients with preoperative HART. Few studies present
surgical complications after treatment of ATC. In a study by
Derbel et al. evaluating 44 patients with surgery for ATC, ten
patients acquired a unilateral RLNP and four patients had
hemorrhage at the surgical site (14). That study reports a
lower rate of complications than that in our cohort, but refers
to surgery with postoperative RT. High doses of RT renders

tissue prone to impaired healing. The patient who underwent
surgery 93 weeks after HART, was retained in the
preoperative HART group, as the patient was expected to be
prone to complications in a similar way as the other patients
who had preoperative HART. This illustrates the importance
of a thorough evaluation of the patients’ ability to undergo
demanding treatment by the MDT. 

A compromised airway in ATC patients is a recognized
issue due to the risk of bleeding and obstruction, as well as
the impact on quality of life. In the large series by Sugitani
et al., 80 lVB patients underwent surgery, including 20 with
extended radical surgery. 27% of patients who underwent
regular surgery and 70% of patients with extended radical
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Table II. Overview of patients.

Pat no              TNM                   Pre-/                 R        Observation       Status at end             Surgery             Extended                   Complications
                                             postoperative                           time             of observation                                        surgery
                                              HART (Gy)                                                      31.12.19

1                 T4aN1bM0               Pre                  R0              106                Dead, NED              TT, LND                                                          
                                                (57.6 Gy)
2                  T4bN0M0               Pre†                 R0              110                Alive, NED                   TT             Thoracoscopy                    Infection
                                                 (64 Gy)
3                  T4bN0M0                Pre                 R0               98                 Alive, NED              TT, LND                                                          
                                                 (64 Gy)
4                  T4bNXM0                Pre                 R0               14            Dead with distant        TT, LND          Exploration                             
                                                (63.2 Gy)                                                      metastases                                       mediastinum
5                  T4bN0M0                Pre                  R1               81                 Dead, NED              HT, LND                                                   Infection 
                                                 (64 Gy)                                                                                                                                                         Hematoma
                                                                                                                                                                                                                  Revision surgery
6                  T4bN0M0                Pre                  R1               21            Dead with distant        TT, LND                                                   Infection
                                                 (46 Gy)                                                        metastases                                                                           Revision surgery
                                                                                                                                                                                                              Pulmonary embolism 
7                 T4bN1bM0               Pre                  R1               18            Dead with distant        HT, LND     TR reconstructed                 Infection 
                                                 (64 Gy)                                                        metastases                                         with myo-                 Pleural effusion 
                                                                                                                                                                             periosteal flap             Revision surgery
                                                                                                                                                                                                                  Unilateral RLNP 
8                  T4bN0M0                Pre                  R1                4              Dead with local          TT, LND                                                   Infection 
                                                 (64 Gy)                                                           disease                                                                               Lethal bleeding
9                 T4aN1bM0               Post                 R0               45             Dead with local          TT, LND                    
                                                 (64 Gy)                                                 disease and distant               
                                                                                                                      metastases
10               T4bN1bM0              Post                 R0               19             Dead with local          TT, LND                                                  Chyle leak
                                                 (64 Gy)                                                           disease
11                T4bN1M0               Post                 R2               56            Dead with distant             HT                                                               
                                                 (64 Gy)                                                        metastases
12               T4bN1bM0              Post                 R1               18             Dead with local          TT, LND      Partial resection                          
                                                 (64 Gy)                                                 disease and distant                              of thyroid and 
                                                                                                                      metastases                                    cricoid cartilage
13                T4bNXM0               Post                 R1               15            Dead with distant             TT                                                                
                                                 (64 Gy)                                                        metastases
14               T4bN1bM0              Post                 R2                9             Dead with distant             TT          TR reconstructed                 Infection
                                                 (64 Gy)                                                        metastases                                          with ETE                  Bilateral RLNP

HART: Hyperfractionated accelerated radiotherapy; Gy: Gray; R: surgical margin; NED: clinically no evidence of disease; HT: hemithyroidectomy;
TT: total thyroidectomy; LND: lymph node dissection; TR: tracheal resection; ETE: end-to-end anastomosis; RLNP: recurrent laryngeal nerve palsy.
†Treated surgically for recurrence 93 weeks after HART.



surgery needed permanent tracheostomy (13). In our study,
28% had a tracheostomy, whereof in 14% remained
permanent. 

An important aspect in our study was that the government
provides equal access to recommended treatment. The close
collaboration between specialties in the MDT facilitates an
efficient and tailored treatment for each patient despite the

challenging diagnosis. We have a fast track for ATC patients.
A study by Hvilsom et al. showed that after introduction of
the fast track program in Denmark for Head- and Neck-
cancer patients, the 1- and 5-year survival among ATC
patients improved significantly (15).  A major strength of our
study is that a thorough pathology review was performed by
two senior thyroid pathologists to avoid possible
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Table III. Survival in all patients, according to resection margins and preoperative or postoperative HART.

                                           Preoperative HART (n=8)        Postoperative HART (n=6)             R0 (n=6)             R1/2 (n=8)           All patients (n=14) 

Survival >1 year                                     7                                                  5                                        6                           6                                12 
Survival >2 years                                   4                                                  2                                        4                           2                                 6 
Survival >5years                                     4                                                   0                                         3                           1                                 4 
Survival in months,                        51 (4-110)                                   18.5 (9-56)                       71.5 (14-110)           18 (4-81)                   20 (4-110)
median (range)

ATC: Anaplastic thyroid cancer; HART: hyperfractionated accelerated radiotherapy.

Table IV. Overview of articles regarding ATC patients treated with radiotherapy and surgery for comparison. 

Author,                             Total no.         No. of pts with                               Type                             Distant metastasis                    Survival and 
year                                 pts in study       surgery and RT                                 RT                                     at diagnosis                            comments

Tennvall 2002 (3)                  55                         40                      Preoperative HART 30-46 Gy           7 of 40 patients                   MS 2-4.5 months 
                                                                                                     ±postoperative HART 0-16 Gy                                                   depending on protocol
Glaser 2016 (10)                 3552              ~5% of 3552                  High-dose RT >59.4 Gy                          No                               MS 16 months 
                                                                                                                                                                                                                 among the 5% 
                                                                                                                                                                                                             2-year survival 38%
Swaak-Kragten                     75                         17                    Postoperative Hyperfractionated                   No                                MS 5 months‡ 
2009 (11)                                                                                                     RT 50.6 Gy                                                                 Surgery included biopsy, 
                                                                                                                                                                                                                 thyroidectomy 
                                                                                                                                                                                                                  and debulking
DeCrevoisier                         30                         20                                Postoperative RT                                No                             MS 18.5 months‡
2004 (16)                                                                                                          40 Gy                                                                          3 patients received 
                                                                                                                                                                                                                preoperative RT
Brown 2013 (17)                   38                         14                        Postoperative RT 50-70 Gy                       No                          7 of 14 patients alive 
                                                                                                                                                                                                         with mean FU 4.8 years
                                                                                                                                                                                                           12 of 14 patients LGT 
Foote 2011(9)                       25                         10                      Postoperative RT 57.6-70 Gy                      No                                OS 60 months 
                                                                                                                                                                                                             OS at 1 and 2 yrs at 
                                                                                                                                                                                                                  70% and 60%
Haymart 2013 (18)              2742                   IVA: 96                      Yes, not further defined                           No                         IVA: MS 11.2 months§
                                                                       IVB: 79                                                                                                                       IVB: MS 9.9 months§
Fan 2019 (12)                       104                        63                          Postoperative RT median            23 of 104 patients                1-year OS 34.4%
                                                                                                        dose 66Gy (range=6-70.25)                 (whereof 6                    1-year LPFS 74.4%
                                                                                                                                                                    with surgery)                  RT>60Gy associated
                                                                                                                                                                                                                 with improved 
                                                                                                                                                                                                                  OS and LPFS
Prasongsook 2017(19)          48                   27 (of 30)                          Postoperative RT                            6 of 30                        Median OS 21 mos
                                                                                                             66 Gy (range=46-70)

ATC: Anaplastic thyroid cancer; Pts: patients; RT: radiotherapy; HART: hyperfractionated accelerated radiotherapy; MS: median survival; Yrs:
years; FU, follow up; LGT: laryngectomy; OS: overall survival; LPFS: locoregional progression-free survival. ‡Median survival calculated from
table in article. §Overall survival if chemotherapy+RT. Somewhat lower without chemotherapy. 



misdiagnosis leading to falsely improved survival. A
limitation of this study is the small number of patients and
the retrospective nature of the analysis. Our material is
strongly selected, as many patients with ATC were not
feasible for surgery due to distant metastatic disease or poor
general condition. There were deviations from our
management strategy, due to intercurrent health conditions
and the less aggressive preoperative diagnoses. With five
patients undergoing extensive surgery, there is heterogeneity
in surgical treatment. With a limited number of patients, it is
difficult to generalize on survival and morbidity. Larger
studies are needed to gain further knowledge, and due to the
rarity of the disease, a multicenter study could be considered. 

The course of the disease is often complicated, and this
reflects the need for individualized treatment planned and
executed by MDTs. 

Conclusion 

Our study on a small number of selected patients with ATC
indicates an improved survival after aggressive, multimodal
treatment. A completed treatment may be an indication of a
better prognosis. Surgery is possible after RT with high doses,
and preoperative HART may be advantageous for better
survival, although complications may be more frequent. 
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