
Purpose: To investigate the efficacy and safety of intensity-modulated radiotherapy (IMRT)-based 
re-irradiation (reRT) for recurrent or second primary head and neck cancer (HNC). 
Materials and Methods: Patients who underwent IMRT-based reRT for recurrent or second primary 
HNC between 2007 and 2019 at two institutions were included. Medical records and dosimetric data 
were retrospectively reviewed. Overall survival (OS), progression-free survival (PFS), severe late toxici-
ties, and clinicopathological prognostic factors were analyzed. 
Results: A total of 42 patients were analyzed. With a median follow-up of 15.1 months (range, 3.7 to 
85.8 months), the median OS was 28.9 months with a 2-year OS rate of 54.6%. The median PFS and 
2-year PFS rates were 10.0 months and 30.9%, respectively. Multivariate analysis showed that good 
performance (Eastern Cooperative Oncology Group [ECOG] 0 or 1), a longer time interval (≥24 
months) between radiotherapy courses, and higher reRT dose (>60 Gy) were significantly favorable 
factors for OS (all p < 0.05). Higher reRT dose and salvage surgery were significantly associated with 
improved PFS (all p < 0.05). Regarding the Multi-Institution Reirradiation (MIRI) Collaborative RPA 
classification, the 2-year OS rates of each class were 87.5% in class I, 51.8% in class II, and 0% in 
class III (p = 0.008). Grade ≥3 late toxicity was reported in 10 (23.8%) patients. There was no signifi-
cant factor associated with increased late toxicities. 
Conclusion: IMRT-based reRT should be considered as a treatment option for patients with recurrent 
or second primary HNC. Further trials are needed to establish a subset of patients who may benefit 
from reRT without severe late toxicity.  
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Introduction 

Despite multimodality treatments for head and neck cancer 

(HNC), almost half of the patients still experience locoregional 

recurrence or second primary cancer [1–3]. Recurrent or second 

primary HNC not only affects prognosis but also decreases the 

quality of life. Salvage surgery for locoregional recurrence is con-

sidered a primary curative treatment, with a 5-year survival rate 

approaching 40% [4]. However, radical resection is not possible 

in most patients, and it could be accompanied by substantial 

complications and worsen the quality of life. Re-irradiation (ReRT) 

has been considered as another curative treatment option for re-

current or second primary HNC; however, increased risk of severe 

or life-threatening treatment-related toxicity and tumor radiore-

sistance pose challenges to reRT. 

For the last decade, intensity-modulated radiotherapy (IMRT) has 

become the standard radiation technique for the treatment of pa-

tients with HNC. IMRT has demonstrated the ability to reduce tox-

icity and improve disease control, compared with conventional ra-

diotherapy (RT) and three-dimensional conformal radiotherapy 

(3D-CRT) [5,6]. IMRT-based reRT has led to the expectation that 

the efficacy and safety after reRT would be improved, and has con-

tributed to an increasing application of reRT in clinical practice. Al-

though several studies have reported the outcomes of IMRT-based 

reRT for HNC, the exact role of reRT remains unclear. 

In this study, we evaluated the treatment outcomes, toxicities, 

and prognostic factors in patients who received IMRT-based reRT 

for recurrent or second primary HNC in two affiliated institutions. 

Materials and Methods 

We retrospectively reviewed patients who received IMRT-based 

reRT for recurrent or second primary HNC between January 2007 

and December 2019 at two institutions: Seoul National University 

Hospital and Seoul National University Bundang Hospital. The in-

clusion criteria were as follows: (1) adult patients aged ≥18 years 

who had locoregional recurrent or second primary HNC and com-

pleted IMRT-based reRT as planned; (2) the overlapping volume 

that received ≥45 Gy for initial irradiation also received ≥45 Gy 

for reRT; and (3) availability of a medical record and dosimetric 

data related to both initial and secondary radiation profiles. No 

limit was placed on the time interval between the RT courses. Pa-

tients treated with stereotactic body RT or those initially diagnosed 

with distant metastasis or other malignancies were excluded. Pa-

tients may have received salvage surgery or chemotherapy, as indi-

cated. Finally, 42 patients with recurrent (n =  35) or second prima-

ry (n =  7) HNC were included. We classified as a second primary 

cancer if the recurrent tumor occurred ≥5 years after initial diag-

nosis or histologically different despite the overlapping volume. 

This study was approved by the Institutional Review Board of Seoul 

Nataional University Hospital and Seoul National University Bun-

dang Hospital (No. H-1803-106-932). The requirement for in-

formed consent was waived. We carried out this research according 

to the principles expressed in the Declaration of Helsinki. 

All patients received IMRT-based reRT at 1.8 to 3 Gy per fraction, 

once daily, and five times a week. The treatment protocol was as 

follows: 67.5 Gy in 30 fractions for curative aim, 63 Gy in 28 frac-

tions for postoperative aim. The total dose of reRT was lowered if 

the cumulative dose of organ-at-risk (such as brainstem, optic chi-

asm/nerve, or spinal cord) exceeded dose contraints, or the patient 

had poor performance status to tolerate the full dose. Dose con-

straints of organs at risk were a maximum of 45 Gy for the spinal 

cord, 54 Gy for the brainstem, optic chiasm and optic nerve, and 

V20 <50% for the parotid gland, with an assumption of 50% dose 

tolerance recovery for a retreatment interval ≥12 months. 

Overall survival (OS) was defined as the time from the start date 

of reRT to the date of death or the last date of clinical follow-up. 

Progression-free survival (PFS) was defined as the time from the 

start date of reRT to any documented recurrence at the local site, 

regional lymph node, or distant site. Acute and late toxicities were 

graded using the Common Terminology Criteria for Adverse Events 

version 4.0. Acute toxicity was defined as toxicity observed during 

the RT period or within 6 months from the end date of reRT. Late 

toxicity was defined as toxicity developing more than 6 months af-

ter the end date of reRT. Events developing after disease progres-

sion were considered disease-related symptoms and were not in-

cluded in the toxicity events. Additionally, we divided patients into 

three prognostic subgroups using the recursive partitioning analysis 

(RPA) defined by the Multi-Institution Reirradiation (MIRI) Collabo-

rative: class I included patients >2 years from their initial course 

of RT with resected tumors; class II included patients >2 years 

with unresected tumors or those ≤2 years and without organ dys-

function (feeding tube or tracheostomy dependence), and the re-

maining patients formed class III. We assessed survival outcomes of 

each RPA class [7]. 

The OS and PFS rates were estimated using the Kaplan-Meier 

method, with differences assessed using the log-rank test. Potential 

prognostic factors associated with OS and PFS were investigated 

using univariate and multivariate Cox proportional hazards models. 

Logistic regression analyses were employed to determine the asso-

ciations between prognostic factors and late toxicities. Statistical 

significance for hypothesis testing was assumed to be 0.05. All sta-

tistical analyses were performed by STATA version 16.0. (StataCorp, 

College Station, TX, USA). 
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Results 

1. Patients and treatment characteristics 
Between January 2007 and December 2019, 42 patients from two 

institutions were included. Table 1 presents the patients, disease, 

and treatment characteristics of the study population. The median 

age at initial RT was 57 years (range, 26 to 76 years) and 61 years 

(range, 28 to 80 years) at reRT. Thirty-four patients (81.0%) had 

squamous cell carcinoma, and 29 (69.0%) had stage III–IV disease 

at initial diagnosis. The most common primary subsite was the na-

sopharynx (35.7%), followed by the sinonasal cavity (21.4%). 

Salvage surgery preceded reRT in 17 (40.5%) patients. Of the 

Characteristic Value
Initial presentation Age (yr) 57 (26–76)

Sex
  Male 31 (73.8)
  Female 11 (26.2)
Performance status (ECOG)
  0-1 39 (92.8)
  2-3 3 (7.2)
Histology
  SqCC 34 (81.0)
  Non-SqCC 8 (19.0)
Primary subsite
  Nasopharynx 15 (35.7)
  Sinonasal 9 (21.4)
  Oral cavity 4 (9.5)
  Larynx 4 (9.5)
  Hypopharynx 4 (9.5)
  Salivary gland 4 (9.5)
  Oropharynx 2 (4.8)

Initial treatment Surgery
  No 26 (61.9)
  Yes 16 (38.1)
Chemotherapy
  No 16 (38.1)
  Yes 26 (61.9)
RT dose (Gy) 67.5 (54–72)
RT fractional dose (Gy) 2.25 (1.8–2.7)

Second presentation Age (yr) 61 (28–80)
  <60 18 (42.9)
  ≥60 24 (57.1)
Performance status (ECOG)
  0–1 34 (81.0)
  2–3 8 (19.0)

Characteristic Value

Second presentation Presentation type
  Recurrent 35 (83.3)
  Second primary 7 (16.7)
Failure type
  Local failure 21 (50.0)
  Regional failure 5 (11.9)
  Locoregional failure 9 (21.4)
Recurrent tumor size (cm)
  <3 26 (61.9)
  ≥3 16 (38.1)
RPA class
  Class I 10 (23.8)
  Class II 28 (66.7)
  Class III 4 (9.5)

Second treatment Surgery
  No 25 (59.5)
  Yes 17 (40.5)
Chemotherapy
  No 17 (40.5)
  Yes 25 (59.5)
ReRT dose (Gy) 63 (45–67.5)
  ≤60 18 (42.9)
  >60 24 (57.1)
ReRT fractional dose (Gy) 2.25 (1.8–3.0)
Treatment volume of reRT
  Involved field 33 (78.6)
  Elective field 9 (21.4)
Cumulative RT dose (Gy) 128.4 (104.4–139.5)
The interval between RT 

courses (mo)
24.1 (4.6–116.6)

  <24 21 (50.0)
  ≥24 21 (50.0)

Table 1. Baseline characteristics (n = 42)

Values are presented as median (range) or number (%).
ECOG, Eastern Cooperative Oncology Group; SqCC, squamous cell carcinoma; RT, radiotherapy; RPA, recursive partitioning analysis; reRT, re-irradiation.

postoperative patients, seven (41.2%) underwent R0 resection and 

10 (58.8%) underwent R1-2 resection. Simultaneous chemotherapy 

was administered to 25 patients (59.5%) with cisplatin as the most 

commonly used systemic agent (n =  18; 72%). Twenty patients 

(47.6%) underwent reRT with curative aim, 17 patients (40.5%) 

with postoperative aim, and five (11.9%) with palliative aim. Thir-

ty-three patients (78.6%) received reRT to the involved field, de-

fined as the gross tumor or surgical bed plus a margin of 0.5–1.0 

cm, and nine patients (21.4%) received reRT to an elective field en-

compassing the gross tumor or surgical bed with an elective nodal 

area. The median interval between initial and secondary RT courses 

was 24.1 months (range, 4.6 to 116.6 months). Regarding RPA 
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classes, classes I, II, and III accounted for 23.8%, 66.7%, and 9.5%, 

respectively. 

2. Overall survival and prognostic factors 
The median follow-up time from the start date of reRT was 15.1 

months for all patients (range, 3.7 to 85.8 months) and 21.2 months 

for survivors (range, 7.6 to 64.8 months). Seventeen patients (40.5%) 

remained alive at the time of the last observation. The median OS 

was 28.9 months (range, 3.7 to 85.8 months). The 1-year and 2-year 

OS rates were 63.3% (95% confidence interval [CI], 46.6%–65.1%) 

and 54.6% (95% CI, 37.8%–68.7%), respectively. The 2-year OS rate 

was 75.1% (95% CI, 46.3%–89.9%) for patients who received post-

operative RT and 33.3% (95% CI, 14.3%–53.7%) for patients who 

received definitive RT. Among postoperative patients, the 2-year OS 

rate was 85.7% (95% CI, 33.4%–97.8%) in patients undergoing R0 

resection, and 66.7% (95% CI, 27.2%–88.2%) in patients undergo-

ing R1 or R2 resection. Fig. 1A presents OS stratified by salvage sur-

gery for recurrent tumors.  

Table 2 presents the univariate and multivariate Cox proportional 

hazards models for OS. On univariate analysis, good performance 

(Eastern Cooperative Oncology Group [ECOG] 0 or 1), the longer 

time interval between RT courses (≥24 months), higher reRT dose 

(>60 Gy), and salvage surgery were associated with improved OS. 

Of these, good performance status, the longer time interval be-

tween RT courses, and higher reRT dose were significantly associat-

ed with the improved OS on multivariate analysis (all p <  0.05). 

3. Progression-free survival and prognostic factors 
The median PFS was 10.0 months (range, 1.3 to 85.8 months). The 

1- and 2-year PFS rates were 40.9% (95% CI, 25.6%– 55.6%) and 

30.9% (95% CI, 16.6%–46.3%), respectively. The 1-year PFS rate 

was 70.6% for postoperative patients (95% CI, 43.2%–86.5%) and 

17.0% (95% CI, 4.6%–36.0%) for definitive patients. Fig. 1B pres-

ents PFS stratified by salvage surgery for recurrent tumors. During 

the follow-up period, a total of 27 patients (64.3%) showed disease 

progression, of which 17 (40.5%), 8 (19.0%), and 7 (16.7%) had lo-

cal, regional, and distant failures, respectively. Two patients (4.8%) 

had mucosal recurrence. The 1- and 2-year local control (LC) rates 

were 57.5% (95% CI, 39.8%–71.7%) and 41.8% (95% CI, 24.2%–

58.6%), respectively. 

In our Cox proportional hazards model for PFS, a longer time in-

terval between RT courses, higher reRT dose, and salvage surgery 

exhibited significant associations on univariate analysis. On multi-

variate analysis, higher reRT dose and salvage surgery were signifi-

cantly associated with improved PFS (all p <  0.05). 

4. Survival validation according to MIRI-RPA classes 
All patients were classified into three RPA classes defined by MIRI 

collaboration according to the time interval between RT courses, 

salvage surgery, and organ dysfunction, as follows: those with in-

terval >2 years between RT courses with resected tumors (class I, 

n =  10), 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 =  28), and those with inter-

val ≤2 years between RT courses with organ dysfunction (class III, 

n =  4). Fig. 2 presents the Kaplan-Meier curves stratified by the 

RPA class. The 2-year OS rates were 87.5% in class I, 51.8% in class 

II, and 0% in class III (p =  0.008). 

Fig. 1. Kaplan-Meier curve of overall survival (A) and progression-free survival (B) according to salvage surgery.

1.00

0.75

0.50

0.25

0.00

1.00

0.75

0.50

0.25

0.00

O
ve

ra
ll 

su
rv

iv
al

Pr
og

re
ss

io
n-

fr
ee

 s
ur

vi
va

l

Time (mo)

Definitive Definitive PostoperativePostoperative

Time (mo)
0 0

25
17

25
17

21
16

12
13

11
14

4
12

7
11

1
10

6
9

0
8

4
5

0
5

3
3

0
3

6 612 1218 1824 2430 3036 36

p = 0.021 p < 0.001

https://doi.org/10.3857/roj.2021.00640282

Hye In Lee et al.



Table 2. Univariate and multivariate analysis affecting overall survival

Variable
Univariate Multivariate

HR 95% CI p-value HR 95% CI p-value
Age at reRT (yr)
  <60 1.000
  ≥60 1.322 0.592–2.949 0.495
Sex
  Male 1.000
  Female 1.809 0.770–4.251 0.189
Performance status (ECOG)
  0–1 1.000 1.000
  2–3 2.947 1.236–7.021 0.022 1.857 0.700–4.919 0.005
Histology
  SqCC 1.000
  Non-SqCC 0.730 0.246–2.163 0.557
Primary subsite
  Nasopharynx 1.000
  Sinonasal 2.698 0.833–8.733 0.098
  Oral cavity 14.616 3.597–59.387 <0.001
  Larynx 0.820 0.097–6.889 0.855
  Hypopharynx 2.811 0.528–14.974 0.226
  Salivary gland 2.361 0.572–9.741 0.235
  Oropharynx 5.988 1.108–32.359 0.038
Presentation type
  Recurrent 1.000
  Second primary 0.328 0.076–1.404 0.080
Failure type
  Local failure 1.000
  Regional failure 2.475 0.764–8.013 0.130
  Locoregional failure 1.755 0.654–4.711 0.264
Recurrent or second primary tumor size (cm)
  <3 1.000
  ≥3 1.291 0.573–2.909 0.539
The interval between RT courses (mo)
  <24 1.000 1.000
  ≥24 0.304 0.128–0.717 0.005 0.333 0.124–0.892 0.029
ReRT dose (Gy)
  ≤60 1.000 1.000
  >60 0.161 0.063–0.412 0.000 0.194 0.064–0.587 0.004
Treatment volume of reRT
  Involved field 1.000
  Elective field 1.166 0.433–3.132 0.764
Salvage surgery
  No 1.000 1.000
  Yes 0.359 0.141–0.910 0.021 0.569 0.217–1.490 0.251
Chemotherapy
  No 1.000
  Yes 1.263 0.550–2.896 0.581
MIRI RPA class
  Class I 1.000
  Class II 4.531 1.044–19.659 0.044
  Class III 11.794 2.065–67.346 0.006

ECOG, Eastern Cooperative Oncology Group; SqCC, squamous cell carcinoma; RT, radiotherapy; reRT, re-irradiation; MIRI, Multi-Institution Reirradia-
tion; RPA, recursive partitioning analysis; HR, hazard ratio; CI, confidence interval.
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5. Toxicity 
The severe late toxicity related to reRT is presented in Table 3. There 

was no grade ≥3 acute toxicity. Grade ≥3 late toxicity was ob-

served in 10 patients (23.8%), which consisted of osteonecrosis (n 

=  4), severe bleeding (n =  2), dysphagia (n =  1), cellulitis (n =  1), 

laryngitis (n =  1), and airway stricture (n =  1). All patients with 

grade ≥3 late toxicity were hospitalized, and five patients (11.9%) 

underwent surgical treatment to repair toxicity. One patient (2.4%) 

with an airway stricture was intubated and later died from aspira-

tion pneumonia. There was no significant factor associated with 

increased grade ≥3 late toxicity in logistic regression analysis. 

Discussion and Conclusion 

In this study, we evaluated the treatment outcomes and toxicities 

of IMRT-based reRT for recurrent or second primary HNC. IM-

RT-based reRT, which enables accurate targeting of irregularly 

shaped tumors and minimizing dose exposure to the surrounding 

normal tissues, has been reported to have more favorable outcomes 

compared to conventional RT or 3D-CRT. The two landmark pro-

spective reRT trials in the pre-IMRT era, namely, Radiation Therapy 

Oncology Group (RTOG) 9610 and RTOG 9911 trials, reported 2-year 

OS rates of 15% and 25%, respectively [8,9]. Among recent studies 

in the IMRT era, the 2-year OS rate ranged from 33% to 59% and 

the 2-year LC rate ranged from 36% to 65% [10–14]. We also 

demonstrated similar results with 2-year OS and LC rates of 54.6% 

and 41.8%, respectively. The treatment outcomes and toxicity data 

of recent studies are summarized in Table 4 [7,10–13,15–18]. 

Our study supports salvage surgery as a standard modality for 

recurrent or second primary HNC, with a 2-year OS rate of 75.1% 

for postoperative patients and 33.3% for definitive patients. Al-

though most patients who received definitive RT had the advanced 

irresectable disease or were unfit for surgery, there was a signifi-

Fig. 2. Kaplan-Meier curve of overall survival according to the recur-
sive partitioning analysis classes defined by the Multi-Institution Re-
irradiation (MIRI)-Collaborative.

Table 3. Incidence of severe late toxicity following IMRT-based reir-
radiation

Variable No. (%)
Grade ≥3 late toxicity 10 (8.5)
Grade 3
  Osteoradionecrosis 4 (9.5)
  Bleeding 2 (4.7)
  Dysphagia 1 (2.3)
  Cellulitis 1 (2.3)
  Laryngitis 1 (2.3)
Grade 5
  Airway stricture 1 (2.3)

IMRT, intensity-modulated radiotherapy.

Table 4. Summary of head and neck re-irradiation (reRT) in recent studies

Study n Median
follow-up (mo)

ReRT dose 
(Gy)

Resection 
rate (%)

Overall survival Local control Grade ≥3
late toxicity (%)Median (mo) 2-yr (%) Median (mo) 2-yr (%)

Takiar et al. [13] 227 24.7 66 50.5 NR 57.0 NR 65.0 35.4
Curtis et al. [15] 81 78.1 69.6 (def) 51.8 22.2 50.0 NR 60.0 NR

60 (postop)
Lee et al. [16] 66 23 70 37.9 22 49.0 19.8 42.0 26.7
Velez et al. [17] 78 27.2 60 40.8 NR 51.0 NR 36.8 32.8
Ohnleiter et al. [18] 50 13.6 66 80.0 15.7 33.9 8.3 35.9 28.0
Choi et al. [11] 73 28 60 38.4 33 58 23 36.0 22.2
Awan et al. [12] 45 16 60 73.3 NR 45.3 NR NR 17.4
Ward et al. [7] 412 10.4 60 47.3 16.5 40.0 NR 54 (def) 14.2

60 (postop)
Lee et al. [10] 118 18.5 59.4 40.7 20.1 43.1 28.9 53.5 8.5

def, definitive radiotherapy; postop, postoperative radiotherapy; NR, not reported.
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cant difference between the two groups. MIRI collaborative report-

ed a 2-year OS rate of 45% for postoperative patients and 36% for 

definitive patients [7]. Bots et al. [14] reported a 2-year OS rate of 

48% and 17% for postoperative and definitive patients, respective-

ly. A meta-analysis of 17 studies reported that the most commonly 

reported LC predictor was surgical resection, and the rate of sal-

vage surgery significantly influenced the 2-year LC rate (58.5% vs. 

45.9%; p =  0.011) [19]. In our multivariate analysis, salvage sur-

gery exhibited a significant association with PFS, but not OS. Sal-

vage surgery is an important factor considering that recurrent HNC 

is generated from radioresistant clonogens after initial RT [20]. 

However, surgical resection with clear margins is challenging and 

must be balanced with the morbidity of the procedure, the func-

tional consequences of organ mutilation, and the likelihood of suc-

cess [21]. Therefore, salvage surgery should be offered as the stan-

dard approach when medically safe and reasonable functional 

deficits are expected. 

Several studies have reported a relationship between higher reRT 

dose and improved outcomes in patients with recurrent HNC 

[22,23]. Since radioresistance might be induced in recurrent HNC, 

higher reRT doses or radiosensitizing agents are required to achieve 

adequate tumor control rates [24,25]. In our multivariate analysis, 

a higher reRT dose (>60 Gy) was a significant prognostic factor for 

both OS and PFS, but not for late toxicity. It is recommended to 

deliver sufficient reRT dose for recurrent or second primary HNC; 

however, a balance between adequate tumor control and minimal 

severe toxicity should be considered. 

The appropriate time interval between RT courses has not been 

established; however, many studies have reported that a longer in-

terval between RT courses is associated with improved survival 

outcomes [7,17,26]. In this study, patients who received reRT with 

a time interval longer than 24 months showed significantly im-

proved OS. The fact that it might be reluctant to provide sufficient 

reRT dose to patients with a short time interval may have adverse 

effects on tumor control. In addition, patients with recurrent tu-

mors presenting within a very short interval from initial treatment 

were considered to have persistent disease. Some authors have 

proposed a threshold of up to 2 years for resected tumors [27,28]. 

The time interval between RT courses also reflects the biological 

aggressiveness of HNC. Thus, the time interval between RT courses 

appears to affect prognosis; however, it should be noted that most 

relapses are observed within the first 24 months. 

Additionally, several other factors correlated with treatment out-

comes. The primary site of HNC is an important prognostic factor. 

Good prognosis has been observed in nasopharyngeal and laryngeal 

cancer, whereas oral cavity and hypopharyngeal cancers have a 

relatively poor prognosis [1]. We found that patients with nasopha-

ryngeal and laryngeal cancer achieved superior OS, whereas pa-

tients with oral cavity cancer showed the worst survival outcomes, 

followed by hypopharyngeal cancer. The nasopharynx was the most 

common primary site in our cohort; this probably had a positive ef-

fect on the outcomes. Chemotherapy was not associated with 

treatment outcomes or late toxicity in our analysis. As it is a retro-

spective analysis, the omission of chemotherapy in unfit patients 

and the presence of risk factors in patients receiving chemotherapy 

may bias the results of chemotherapy. 

The major concern for head and neck reRT is life-threatening late 

toxicity. In our study, 10 patients (23.8%) experienced severe late 

toxicities and one (2.4%) died of toxicity. Severe late toxicity has 

been reported to be between 8% and 50% in previous studies [19]. 

However, these rates may have been underestimated as many pa-

tients were censored for disease progression or death. Most pa-

tients with local progression in our population had severe dyspha-

gia, pain, or necrosis, which might have been affected by both dis-

ease progression and treatment. We evaluated several prognostic 

factors using logistic regression analyses, and none showed a sig-

nificant association with severe late toxicity. Ward et al. [29] re-

ported a competing risk nomogram that predicted severe late tox-

icity after reRT for recurrent or second primary HNC. The nomo-

gram model included initial RT dose, tumor site, organ dysfunction, 

any surgery, and patient’s age. Notably, modifiable treatment-relat-

ed variables such as the reRT dose or regimen, reRT field, and the 

use of systemic therapy were not major determinants of late toxic-

ity, which is consistent with our results. Due to the moderate rates 

of severe toxicity, all patients should be well informed about the 

benefits and risks of reRT before proceeding. 

It is still challenging to identify patients who would benefit most 

from reRT. The MIRI collaborative suggested the RPA classification 

according to the time interval between RT courses, salvage surgery, 

and organ dysfunction [7]. In the report of MIRI collaboration, the 

2-year OS rate was 61.9% in RPA class I, 40.0% in RPA class II, and 

16.8% in RPA class III. Several studies validated the MIRI-RPA clas-

sification, and it was also applicable to our patient population (2-

year OS rate, 87.5% vs. 51.8% vs. 0% in each class; p =  0.008). 

The MIRI-RPA classification could be a useful tool for selecting 

suitable patients for reRT in clinical practice. 

There were some limitations to our study. Our sample was small 

and heterogeneous, with diversity in primary locations, histology, 

tumor stage, and treatments. Additionally, as this was a retrospec-

tive study, the events and toxicities could have been underestimated 

due to incomplete medical records. Nevertheless, despite these lim-

itations, the current analysis suggested the role of reRT as a treat-

ment option for patients with recurrent or second primary HNC. 

In conclusion, IMRT-based reRT for recurrent or second primary 
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HNC exhibited improved survival outcomes and moderate severe 

toxicity. Salvage surgery, sufficient reRT dose, and the longer time 

interval between RT courses could contribute to more favorable 

outcomes. Careful patient selection for reRT is important, and MI-

RI-RPA classification might be a useful tool. Further trials are 

needed to determine the subset of patients who may benefit from 

reRT without severe late toxicity. 
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