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Intensity-Modulated Radiotherapy-Based Reirradiation for Head and
Neck Cancer: A Multi-institutional Study by Korean Radiation Oncology
Group (KROG 1707)
Purpose
The benefits of reirradiation for head and neck cancer (HNC) have not been determined.
This study evaluated the efficacy of reirradiation using intensity-modulated radiotherapy
(IMRT) for recurrent or second primary HNC (RSPHNC) and identified subgroups for whom
reirradiation for RSPHNC is beneficial.
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Materials and Methods
A total of 118 patients from seven Korean institutions with RSPHNC who underwent IMRTbased reirradiation between 2006 and 2015 were evaluated through retrospective review
of medical records. We assessed overall survival (OS) and local control (LC) within the radiotherapy (RT) field following IMRT-based reirradiation. Additionally, the OS curve according
to the recursive partitioning analysis (RPA) suggested by the Multi-Institution Reirradiation
(MIRI) Collaborative was determined.
Results
At a median follow-up period of 18.5 months, OS at 2 years was 43.1%. In multivariate
analysis, primary subsite, recurrent tumor size, interval between RT courses, and salvage
surgery were associated with OS. With regard to the MIRI RPA model, the class I subgroup
had a significantly higher OS than class II or III subgroups. LC at 2 years was 53.5%. Multivariate analyses revealed that both intervals between RT courses and salvage surgery were
prognostic factors affecting LC. Grade 3 or more toxicity and grade 5 toxicity rates were
8.5% and 0.8%, respectively.
Conclusion
IMRT-based reirradiation was an effective therapeutic option for patients with RSPHNC,
especially those with resectable tumors and a long interval between RT courses. Further,
our patients’ population validated the MIRI RPA classification by showing the difference of
OS according to MIRI RPA class.
Key words
Head and neck neoplasm, Recurrence, Reirradiation, Intensity modulated radiotherapy

Introduction
Despite aggressive multidisciplinary management including radiotherapy (RT), up to half of patients with locally
advanced head and neck cancer (HNC) experience locoregional recurrence [1-3]. Although surgery was the best sal│ https://www.e-crt.org │

vage therapy option for such patients, only a few patients
could be candidates for surgical resection due to unresectability or inoperability associated with poor performance functions and their comorbidities [4,5]. Thus, for these patients,
reirradiation has been considered as a salvage therapy to
improve outcomes, although the concern of severe toxicity
Copyright ⓒ 2020by the Korean Cancer Association
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following reirradiation has remained [6].
With the widespread adoption of conformal RT techniques
such as intensity-modulated RT (IMRT) and volume-modulated arc therapy, the therapeutic ratio of reirradiation may
have increased owing to the advanced technique using multiple small beamlets, which have an accurate target system
for irregularly shaped tumors while simultaneously avoiding
normal tissue [7,8]. Therefore, reirradiation in the modern
advanced RT era has led to the expectation that the efficacy
after reirradiation would be improved [9], and it has contributed to the frequent application of reirradiation using IMRT
in clinical practice [10-12].
However, the efficacy of reirradiation in the IMRT era still
remains unclear. In particular, difficulties associated with the
selection of patients who would benefit from reirradiation
and the potential for lethal toxicity following reirradiation are
barriers to performing reirradiation. Therefore, we conducted
a multi-institutional study to describe the efficacy of IMRTbased reirradiation for recurrent or second primary HNC
(RSPHNC) and to identify prognostic factors for which the
benefit of reirradiation appears favorable. We also sought to
externally validate the recursive partitioning analysis (RPA)
published by the Multi-Institution Reirradiation (MIRI) Collaborative [13].

Materials and Methods
1. Study design
We performed a multicenter, retrospective cohort study
to assess the efficacy of IMRT-based reirradiation for HNC.
The eligibility criteria were as follows: (1) adult patients
(≥ 18 years) who had locoregional RSPHNC without distant
metastasis (M0) based on histologic and/or radiographic
evidence of progression of the disease treated with IMRTbased reirradiation from January 1, 2006, to December 31,
2015; (2) availability of a medical record related to the initial radiation dose; and (3) patients who previously received
≥ 40 Gy RT at the reirradiation site. Information on the
patients’ clinicodemographic characteristics, tumor characteristics, and administered treatments was collected from
their medical records. All institutions decided on re-irradiation for patients with RSPHNC through each institution’s
multidisciplinary discussion during a head and neck tumor
conference, in which an otolaryngologist, radiation oncologist, medical oncologist, and radiologist participated. Finally,
118 patients from seven institutions with recurrent (n=109)
or second primary (n=9) HNC who underwent IMRT-based
reirradiation were analyzed.
2. Treatment outcomes and prognostic variables
The primary endpoint was 2-year overall survival (OS)
rate, and the secondary endpoint was local control (LC) rate.
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OS period was calculated from the time of reirradiation for
recurrence to the date of death from any cause, and freedom
from local progression was defined as an absence of disease
on histologic and radiographic evaluation from the reirradiation. The prognostic factors associated with OS and LC were
as follows: age, sex, Karnofsky performance status, initial
subsite, initial histology, surgery at recurrence, tumor size at
recurrence, interval between RT courses, and organ dysfunction at reirradiation. In addition, we divided patients into
prognostic subgroups using the RPA according to the interval between RT courses, resectability, and organ dysfunction
defined by the MIRI Collaborative [13] and assessed OS by
class. Additionally, the late toxicity following reirradiation
was assessed by reviewing medical charts.
3. Statistical analysis
Actuarial estimates for OS and LC were calculated using
the Kaplan-Meier methods. Log-rank test was used to compare risk factors affecting survival and LC estimates in univariate analysis. A Cox regression model was used to identify
potential prognostic factors for OS and LC in univariate and
multivariate analyses. All analyses were performed using
IBM SPSS ver. 20.0 (IBM Corp., Armonk, NY).
4. Ethical statement
This study was approved by the institutional review
board of each participating institution. The requirement for
informed consent was waived. We carried out this research
according to the principles expressed in the declaration of
Helsinki.

Results
1. Patient and treatment characteristics
The median age when performing IMRT-based reirradiation was 59 years (range, 20 to 90 years). Of the total patients,
95 patients (80.5%) had squamous cell carcinoma and 82
patients (69.5%) showed stage III/IV at initial presentation.
The approach to the RSPHNC consisted of surgery for 40.7%
(n=48; R0 resection in 29 patients and R1 resection in 19
patients) and chemotherapy for 72.9% (n=86) of the patients.
Fractionation of IMRT-based reirradiation was once daily
for all patients. The treatment volume included focal field
in 84.7%, which was defined by the gross tumor or surgical
bed plus a margin of 0.5-1.0 cm, and radical field in 15.3%,
encompassing the gross tumor or surgical bed with an elective
high-risk area plus a margin of 0.5-1.0 cm. The median interval period between RT courses was 29.4 months (range, 2.6 to
293.4 months). The median initial RT total dose, IMRT-based
reirradiation total dose, and cumulative RT dose were 66 Gy
(range, 40.0 to 78.6 Gy), 59.4 Gy (range, 36.0 to 75.0 Gy), and
124.9 Gy (range, 90.0 to 146.3 Gy), respectively. With regard
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Table 1. Baseline characteristics

Variable

Table 1. Continued

Total (n=118)

Initial presentation
Age, median (range, yr)
56 (20-83)
Sex
Male
92 (78.0)
Female
26 (22.0)
ECOG PS
0-1
110 (93.2)
2-3
8 (6.8)
Primary subsite
Nasopharynx
30 (25.4)
Oropharynx
15 (12.7)
Oral cavity
9 (7.6)
Paranasal sinus/Nasal cavity
23 (19.5)
Hypopharynx/Larynx
30 (25.4)
Other (SG, UP)
11 (9.3)
Histology
SCC
95 (80.5)
Non-SCC
23 (19.5)
Stage
I/II
31 (26.3)
III
16 (13.6)
IV
66 (55.9)
Unevaluable
5 (4.2)
Initial treatment
Treatment modality
Definitive RT/CRT
52 (44.1)
Surgery±PORT/CRT
48 (40.7)
Induction CTx+Definitive RT/CRT
13 (11.0)
Induction CTx+Surgery±PORT/CRT
3 (2.5)
Preoperative RT/CRT+Surgery
2 (1.6)
Initial RT total dose, median (range, Gy) 66.0 (40.0-78.6)
Initial RT fractional dose,
2.0 (1.2-2.5)
median (range, Gy)
Second presentation
Age, median (range, yr)
59 (20-90)
< 60
63 (53.4)
≥ 60
55 (46.6)
ECOG PS
0-1
105.0 (89.0)
2-3
13.0 (11.0)
Presentation type
Recurrent
109 (92.4)
SP
9 (7.6)
rStage
rT0Nany
25 (21.2)
rT1Nany
13 (11.0)
rT2Nany
11 (9.3)
rT3Nany
19 (16.1)
rT4Nany
50 (42.4)
(Continued)

Variable

Total (n=118)

Failure type
Local failure
Regional failure
Locoregional failure
Recurrent or SP tumor size (cm)
Median, range
<3
≥3
No. of recurrent or SP tumor
1
≥2
Pre-existing organ dysfunction
No
Yesa)
RPA classb)
Class I
Class II
Class III
Second treatment
Salvage surgery
No
Yesc)
Chemotherapy
No
Yes
Reirradiation total dose (Gy)
Median (range)
< 60
≥ 60
Reirradiation fractional dose,
median (range, Gy)
Treatment volume of reirradiationd)
Focal field
Radical field
Cumulative RT dose,
median (range, Gy)

74 (62.7)
24 (20.3)
20 (16.9)
3.0 (0.5-11.0)
54 (45.8)
64 (54.2)
72 (61.0)
46 (39.0)
110 (93.2)
8 (6.8)
25 (21.2)
89 (75.4)
4 (3.4)
70 (59.3)
48 (40.7)
32 (27.1)
86 (72.9)
59.4 (36.0-75.0)
60 (50.8)
58 (49.2)
2.1 (1.8-4.0)
100 (84.7)
18 (15.3)
124.9 (90.0-146.3)

(Continued to the next page)

to RPA classes, class I, II, and III accounted for 21.2%, 75.4%,
and 3.4%, respectively. The baseline characteristics of 118
patients from seven institutions are summarized in Table 1.
Furthermore, the baseline characteristics according to each
institution are shown in S1 Table.
2. Outcomes and prognostic factors
The median duration of follow-up after IMRT-based reirradiation was 18.5 months (range, 1.4 to 98.0 months). Twentynine patients (24.6%) remained alive at the time of the last
observation. The median OS duration and 2-year OS rate
were 20.1 months (range, 16.1 to 24.1 months) and 43.1%,
VOLUME 52 NUMBER 4 OCTOBER 2020
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Table 1. Continued

Interval between RT courses (mo)
Median (range)
< 24
≥ 24

1.0
Total (n=118)
29.4 (2.6-293.4)
52 (44.1)
66 (55.9)

ECOG PS, Eastern Cooperative Oncology Group performance
status; SG, salivary gland; UP, unknown primary; SCC, squamous
cell carcinoma; RT, radiotherapy; CRT, chemoradiotherapy; PORT,
postoperative radiotherapy; CTx, chemotherapy; SP, second primary; rStage, recurrent tumor and nodal stage; RPA, recursive
partitioning analysis. a)Tracheostomy (n=6, 5.2%) or feeding
tube dependence (n=2, 1.6%) prior to re-irradiation, b)Prognostic
groups associated with overall survival according to RPA defined
by the Multi-Institution Reirradiation (MIRI) Collaborative, c)Salvage surgery was performed in R0 resection for 29 patients and
R1 resection for 19 patients, d)Focal field included the gross tumor
or surgical bed plus margin of 0.5-1.0 cm, whereas radical field
encompassed the gross tumor or surgical bed with elective high
risk area plus margin of 0.5-1.0 cm.

respectively (Fig. 1). The Kaplan-Meier curve of factors
related to OS after reirradiation identified primary subsites
(p < 0.001) (Fig. 2A), RSPHNC tumor size (p < 0.001) (Fig.
2B), number of RSPHNC (p=0.041), interval between RT
courses (p=0.007) (Fig. 2C), and performance of salvage surgery for RSPHNC (p=0.002) (Fig. 2D) as significant factors.
In a multivariate stepwise Cox regression model analysis,
primary subsites (non-hypopharynx/larynx/oral cavity vs.
hypopharynx/larynx/oral cavity; hazard ratio [HR], 0.457;
p=0.001), tumor size of RSPHNC (≥ 3 cm vs. < 3 cm; HR,
2.119; p=0.001), interval between RT courses (≥ 24 months vs.
< 24 months; HR, 0.460; p < 0.001), and salvage surgery (yes
vs. no; HR, 0.586; p=0.023) were confirmed as independent
prognostic factors affecting OS. All results from the univariate and multivariate Cox regression analyses related to OS
are shown in Table 2.
Local progression within the reirradiation field was developed in 50 patients (42.4%). The median time to local failure
and 2-year LC rate were 28.9 months (range, 8.23 to 49.57
months) and 53.5%, respectively (Fig. 1). Both univariate and
multivariate Cox regression models revealed that the interval between RT courses (p=0.078 and p=0.011, respectively)
and performance of salvage surgery for RSPHNC (p=0.026
and p=0.042, respectively) were significant prognostic factors
associated with LC (Table 2). Fig. 3A and Fig. 3B show the
Kaplan-Meier LC curve according to the interval between
RT courses (p=0.074) and performance of salvage surgery
(p=0.023), respectively.

1034

CANCER RESEARCH AND TREATMENT

Cumulative rate

Variable

Overall survival
Local control

0.8
0.6
0.4
0.2
0

0

6

12

18
24
Time (mo)

30

36

Fig. 1. Kaplan-Meier curve of overall survival and local control
rates.

3. Survival validation according to MIRI RPA
We classified the patients into three prognostic classes according to the time interval between RT courses (< 2 years vs.
≥ 2 years), resectability (resected vs. unresected), and organ
dysfunction (yes vs. no), as follows: those with interval > 2
years between RT courses with resected tumors (class I, n=25),
those with interval > 2 years between RT courses with unresected tumors or with interval ≤ 2 years between RT courses
without organ dysfunction (class II, n=89), and those with
interval ≤ 2 years between RT courses with organ dysfunction (class III, n=4). The 2-year OS of each RPA class was
65.5% in class I, 38.0% in class II, and 25.0% in class III and
was statistically significant (p=0.001) (Fig. 2D).
4. Toxicity
During IMRT-based reirradiation, no severe acute toxicity
was recorded. At a median of 18.5 months after retreatment,
grade ≥ 3 toxicity developed in 10 patients (8.5%), which
consisted of grade 3 mucositis (n=2), interorgan fistula (n=4),
dysphagia (n=2), and osteoradionecrosis (n=1) and grade 5
carotid blowout (n=1). With respect to organ dysfunction, 6
patients (5.1%) were tracheostomy-dependent, while 5 patients (4.2%) were feeding tube-dependent (Table 3).

Discussion
Our multi-center cohort study showed a 2-year OS of 43.1%
and a 2-year LC of 53.5% after IMRT-based reirradiation for
RSPHNC. The RSPHNC patients with small size tumors, a
resectable status, and long interval between RT courses had a
significantly better survival than their counterparts. We also
validated the MIRI RPA classification by showing that RPA
class I had a higher OS than class II or III. Regarding LC, we
identified the independent impact of the interval between RT
courses and performance of salvage surgery.
Previously published literature on IMRT for HNC reported that IMRT provides better oncologic outcomes and less
toxicities than conventional RT [14,15]. Extending that view-
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Primary site
Larynx/HPX/OC
Non-larynx/HPX/OC

0.6
0.4
0.2
0

p < 0.001

0

6

12

18
24
Time (mo)

Overall survival

1.0

36

C

0.4
0.2
p=0.007

0

6

12

18
24
Time (mo)

30

RPA classes
Class 1
Class 2
Class 3

0.8

B

0.6
0.4
0.2
p < 0.001

0

6

12

18
24
Time (mo)

1.0

30

36

Salvage surgery
No surgery
Surgery

0.8

D

0.6
0.4
0.2
0

36

Recurrent or second
primary tumor size
< 3 cm
≥ 3 cm

0.8

0

0.6

1.0
Overall survival

30

Interval between
RT courses
< 24 mo
≥ 24 mo

0.8

0

1.0
Overall survival

0.8

A

Overall survival

Overall survival

1.0

p=0.002

0

6

12

18
24
Time (mo)

30

36

E

0.6
0.4
0.2
0

p=0.001

0

6

12

18
24
Time (mo)

30

36

Fig. 2. Kaplan-Meier curve of overall survival rate according to primary subsite (A), tumor size of recurrent or second primary tumor
(B), interval between radiotherapy (RT) courses (C), salvage surgery (D), and recursive partitioning analysis (RPA) classes defined by the
Multi-Institution Reirradiation Collaborative (E).

point for RSPHNC patients, survival after IMRT-based reirradiation showed an improvement compared to conventional
conformal reirradiation. The landmark prospective reirradiation trials in the pre-IMRT era including RTOG 9610 [16] and
RTOG 9911 [17] reported that the 2-year OS ranged from 15%
to 25% in patients who did not undergo salvage surgery. On
the contrary, the MIRI group representatively showed an OS
rate of 40% at 2 years following reirradiation of HNC in the
IMRT era, which was 45% for postoperative patients and 36%
for definitive patients [13]. Additionally, the Italy head and
neck working group reported excellent outcomes of 44% OS

at 5-year after reirradiation using advanced RT [18]. Of note,
the current study showed that OS at 2 years was 43%, which
was consistent with the abovementioned studies involving IMRT-based reirradiation. The favorable OS in our
study could have resulted not only from this modern advanced RT technique but also from the high proportion of
patients in RPA class I and II (96%), those who underwent
salvage surgery (41%), those with a longer interval RT course
application (56%), and those with no organ dysfunction at
reirradiation (93%).
Specifically, our data supported that salvage surgery in
VOLUME 52 NUMBER 4 OCTOBER 2020
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HR (95% CI)

p-value

UVA		
HR (95% CI)

p-value

MVA 		
a)

p-value

UVA		
HR (95% CI)

OS				

LC
HR (95% CI)

MVAa)
p-value
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(Continued to the next page)

Age at reirradiation (yr)
< 60
Reference
0.089
Reference
0.494
≥ 60
1.438 (0.947-2.183)		
-		
1.214 (0.696-2.118)		
Sex									
Male
Reference
0.673
Reference
0.538
Reference
0.087
Female
0.897 (0.540-1.490)		
-		
1.227 (0.641-2.348)		
1.845 (0.915-3.722)
Histology									
SCC
Reference
0.137
Reference
0.851
Non-SCC
0.655 (0.375-1.144)		
-		
0.936 (0.467-1.873)		
Primary subsite									
Hypopharynx/Larynx/Oral cavity
Reference
0.001
Reference
0.001
Reference
0.403
Non-hypopharynx/Larynx/Oral cavity
0.463 (0.298-0.722)		
0.457 (0.294-0.711)		
0.762 (0.403-1.440)		
Presentation type									
Recurrent
Reference
0.068
Reference
0.550
Second primary
0.429 (0.173-1.063)		
-		
0.730 (0.260-2.048)		
Failure type									
Local failure
Reference
0.629
Reference
0.295
Reference
0.231
Regional failure
1.129 (0.663-1.924)
0.654
0.804 (0.369-1.750)
0.582
0.669 (0.285-1.570)
0.356
Locoregional failure
1.305 (0.747-2.280)
0.350
1.578 (0.792-3.144)
0.195
1.603 (0.670-3.834)
0.289
Recurrent or SP tumor size (cm)									
<3
Reference
0.001
Reference
0.001
Reference
0.204
≥3
2.213 (1.377-3.275)		
2.119 (1.345-3.339)		
1.444 (0.819-2.545)		
No. of recurrent or SP tumors									
1
Reference
0.043
Reference
0.362
≥2
1.542 (1.013-2.346)		
-		
1.302 (0.738-2.297)		
Organ dysfunction									
No
Reference
0.110
Reference
0.649
Yes
1.887 (0.866-4.111)		
-		
0.719 (0.173-2.978)		
Interval between RT courses (mo)									
< 24
Reference
0.008
Reference
< 0.001
Reference
0.078
Reference
0.011
≥ 24
0.569 (0.375-0.865)		
0.460 (0.300-0.705)		
0.605 (0.346-1.057)		
0.458 (0.250-0.837)
Reirradiation dose (Gy)									
< 60
Reference
0.815
Reference
0.965
≥ 60
0.952 (0.628-1.443)		
-		
0.988 (0.567-1.720)		
-

Variable

		

Table 2. Univariate and multivariate analysis affecting LC within reirradiation field and OS

Cancer Res Treat. 2020;52(4):1031-1040

HR (95% CI)

p-value

UVA		
HR (95% CI)

p-value

MVAa)		
p-value

UVA		
HR (95% CI)

OS				

LC
HR (95% CI)

MVAa)
p-value

LC, local control; OS, overall survival; UVA, univariate analysis; MVA, multivariate analysis; HR, hazards ratio; CI, confidence interval; SCC, squamous cell carcinoma; SP, second primary; RT, radiotherapy; RPA, recursive partitioning analysis. a)All variables (except RPA class) were analyzed using the binary Cox regression model with a backward stepwise method if
p ≤ 0.10, and they were removed when p > 0.10, b)Prognostic groups defined according to RPA reported by the Multi-Institution Reirradiation (MIRI) Collaborative.

Treatment volume of reirradiation
Focal field
Reference
0.616
Reference
0.146
Reference
0.063
Radical field
0.864 (0.488-1.530)		
-		
0.504 (0.200-1.270)		
0.394 (0.148-1.050)
Salvage surgery									
No
Reference
0.002
Reference
0.023
Reference
0.026
Reference
0.042
Yes
0.497 (0.319-0.776)		
0.586 (0.369-0.930)		
0.506 (0.278-0.922)		
0.525 (0.282-0.977)
Chemotherapy									
No
Reference
0.159
Reference
0.902
Yes
1.424 (0.871-2.327)		
-		
1.040 (0.561-1.929)		
MIRI RPA classb)									
Class I
Reference
0.003
Class II
2.629 (1.419-4.869)
0.002
Class III
5.259 (1.677-16.488) 0.004
-

Variable

		

Table 2. Continued
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Interval between
RT courses
< 24 mo
≥ 24 mo

Local control

0.8

A

0.6
0.4
0.2
0

1.0

Salvage surgery
No surgery
Surgery

0.8
Local control

1.0

B

0.6
0.4
0.2

p=0.074

0

6

12

18
24
Time (mo)

30

36

0

p=0.023

0

6

12

18
24
Time (mo)

30

36

Fig. 3. Kaplan-Meier curve of local control rate according to interval between radiotherapy (RT) courses (A) and salvage surgery (B).

conjunction with IMRT reirradiation for RSPHNC improved
OS and LC [13,19]. Surgical resection of RSPHNC could be
an important factor considering that RSPHNC was generated from radioresistant clonogens after initial chemoradiation [20,21]. Finally, removing macroscopic tumors is a way
to enhance retreatment effectiveness owing to the limited
dose of IMRT-based reirradiation for gross tumors since the
adjacent organ around the tumor was already irradiated
with a high dose during previous RT. It was suggested that
when patients with RSPHNC expected medically operable
and convincing problem, salvage surgery should be encouraged cautiously. The higher LC and OS were the result of the
longer interval between RT courses. The appropriate time
interval between RT treatments for performing reirradiation is not established, although it depends on the relation
between previous the irradiated dose to organs at risk and its
tolerance dose associated with normal tissue damage repair
[22,23]. Previous studies reported that a longer interval from
the previous RT course contributed to improved outcomes
[13,21,24,25]. This was explained by the fact that, the longer
the interval between RT treatments, the greater the likelihood of LC and the lesser the aggressiveness of recurrent disease. It is noteworthy that in our patient population, organ
dysfunction was not a part of prognostic factors affecting OS
since we had only 6.8% of all patients with organ dysfunction. It shows that there was a bias in patient selection for
reirradiation at each institution. It could be presumed that a
patient without organ dysfunction was selected for retreatment with IMRT-based reirradiation.
We validated the MIRI RPA classification for the whole
patients’ population. The RPA classification differentiated
the survival between class I and II/II. This difference was
statistically significant. MIRI RPA class I cohort (66%) had a
superior 2-year OS than class II and III (38% and 25%, respectively) cohorts. MIRI RPA class I might be the ideal subgroup
who should undergo the active salvage treatment including
IMRT reirradiation and/or surgical resection [13]. We found
that the proposed RPA model might be applicable for our
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Table 3. Incidence of severe toxicity and organ dysfunction status following IMRT-based reirradiation

Variable

No. (%)

Grade ≥ 3 toxicity
Grade 3
Mucositis
Interorgan fistula
Dysphagia
Osteoradionecrosis
Grade 5
Carotid blowout
Organ dysfunction
Tracheostomy
Feeding tube dependence

10 (8.5)
2 (1.7)
4 (3.4)
2 (1.7)
1 (0.8)
1 (0.8)
11 (9.3)
6 (5.1)
5 (4.2)

IMRT, intensity-modulated radiotherapy.

RSPHNC patient population and may help in patient selection for retreatment.
Reirradiation for RSPHNC is a challenging issue owing to
an increased risk of severe toxicities including fatality [23].
The rate of severe and fatal late toxicity in these cohorts was
8.5% and 0.8%, respectively, whereas previous prospective
studies reported the severe toxicity ranging from 22% to 34%
and fatality rates of 3.6% to 7.6%, respectively [16,17]. The
amelioration of safety was likely attributed to not only the
intensity-modulated technique, but also the conservative
patient selection criteria of each institution prior to embarking the reirradiation course. The MIRI Collaborative group
reported that in the modern reirradiation era, the risk of progression or death (64%) is four times the incidence of severe
late toxicity following reirradiation (17%) [26]. Such risk of
late toxicity was more dependent on patient or disease factors than treatment factors. This implied that future research
related to patient selection benefiting from reirradiation is
needed to elicit the effectiveness of reirradiation using modern technology including IMRT.

Jeongshim Lee, Reirradiation for Head and Neck Cancer

This current study has many limitations. The dominant
weakness is in its retrospective nature and a heterogeneous
population from multi-centers. Our cohort had various features in terms of patient selection and treatment characteristics according to the physician’s discretion. Further, other
limitations were the small number of patients from each center, which originated from the restriction of the cohort enrollment period, and the inherent limitations of IMRT. We did
not identify the prognostic impact of human papillomavirus
(HPV) in patients [27], especially those with oropharyngeal
cancer undergoing reirradiation due to the availability of the
HPV status of only 10 patients.
In conclusion, our multi-institutional study showed that
IMRT-based reirradiation with a median dose of 60 Gy contributed to increased OS for patients with RSPHNC and
had acceptable complications. Given the restricted salvage
options, it could be considered an effective treatment for

RSPHNC patients, especially those with small resectable
tumors and a long interval between RT courses. Additionally, our cohort confirmed the prognostic validity of the survival rate of the MIRI RPA classification.
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