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ABSTRACT

Aim: To study and explores the feasibility and efficacy of re-irradiation (Re-RT) for locally
recurrent head and neck cancer (HNC) and second primary (SP) malignancies.

Background: The most common form of treatment failure after radiotherapy (RT) for HNC is
loco-regional recurrence (LRR), and around 20-50% of patients develop LRR. Re-irradiation
(Re-RT) has been the primary standard of care in the last decade for unresectable locally
recurrent/SP HNC.

Materials and methods: It was a retrospective analysis in which we reviewed the medical
records of 51 consecutive patients who had received Re-RT to the head and neck region at
our institute between 2006 and 2015.

Results: Forty-eight patients were included for assessment of acute and late toxicities,
response evaluation at 3 months post Re-RT, and analyses of locoregional control (LRC) and
overall survival (OS). The median LRC was 11.2 months, and at 2 and 5 years the LRC rates
were 41% and 21.2%, respectively. A multivariate analysis revealed two factors: initial surgi-
cal resection performed prior to Re-RT, and achievement of CR at 3 months after completion
of Re-RT to be significantly associated with a better median LRC. The median OS was 28.2
months, and at 1, 2, and 5 years, OS were 71.1%, 55.9% and 18%, respectively. A multivariate
analysis revealed initial surgical resection performed prior to Re-RT, and achievement of CR
at 3 months post completion of Re-RT being only two factors significantly associated with a
better median OS. Acute toxicity reports showed that no patients developed grade 5 toxicity,
and 2 patients developed grade 4 acute toxicities.
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Conclusion: Re-RT for the treatment of recurrent/SP head and neck tumors is feasible and
effective, with acceptable toxicity. However, appropriate patient selection criteria are highly

important in determining survival and treatment outcomes.
© 2017 Greater Poland Cancer Centre. Published by Elsevier Sp. z o.0. All rights reserved.

1. Background

The most common form of treatment failure after radiothe-
rapy (RT) for head and neck cancers (HNC) is locoregional
recurrence (LRR), and around 20-50% of patients develop
LRR.!®> Those who survive are also at risk of developing a
second primary (SP) malignancy. The risk of SP varies from
3 to 5% per year.*® An added complication for LRR and SP
malignancy is the fact that salvage therapy often yields poor
results. Despite advancements in surgery, survival rates for
locally recurrent/SP are low, with 40-60% of cancer-related
deaths being due to LRR.®’ Moreover, recurrent disease is
only resectable in 15-20% of patients. The remaining patients
require management with either palliative chemotherapy or
supportive care.

Reirradiation (Re-RT) has been the primary standard of care
in the last decade for unresectable locally recurrent/SP HNC.
The main reasons for this include the availability and increas-
ing use of newer RT techniques, such as intensity modulated
radiotherapy (IMRT), “renewed confidence” of physicians in
delivering a second course of RT with radical intent, and the
information available about factors which can be used for
appropriate patient selection for Re-RT. Moreover, Re-RT has
replaced chemotherapy and supportive care as the treatment
of choice for unresectable locally recurrent/SP HNC.

One of the challenges of Re-RT is the fact that patients
have previously received a high dose of irradiation. There-
fore, the probabilities of late toxicities are increased, especially
in instances where Re-RT is delivered in a short time inter-
val after the first course of RT, or in the event that surgical
resection has been performed for the first primary or locally
recurrent/SP HNC. Growing evidence favoring the role of Re-RT
for unresectable locally recurrent/SP HNC and postoperative
Re-RT in patients with high risk features following salvage
surgery has been presented in the last decade.

We reviewed our 10 years of experience in using IMRT for
Re-RT for locally recurrent/SP HNC, and explored the long-
term treatment outcomes, toxicity, and factors that affect the
treatment outcomes.

2. Materials and methods
2.1. Pretreatment work up

The institutional ethics board approved this retrospective
study. We reviewed the medical records of 51 consecutive
patients who had received Re-RT to the head and neck region
at our institute between 2006 and 2015. The first course of RT
was performed either at our centre or elsewhere.

The patient selection criteria were stringent for this study.
The inclusion criteria were:

1. Patients for whom the first course of RT technique type
(either conventional or IMRT) and total delivered target
dose were available

2. Patients who did not develop severe toxicity as a result of
prior radiation

3. First and recurrent/SP malignancy were squamous cell car-
cinomas

4. Re-RT using IMRT only

5. Retreated sites included oral cavity, oropharynx, larynx and
hypopharynx only (nasopharynx, paranasal sinus, salivary
gland, thyroid, skin and metastasis of unknown origin were
excluded)

6. Eastern Cooperative Oncology Group (ECOG) performance
status <2 at the time of Re-RT

7. Intent of Re-RT being curative, with or without concurrent
chemotherapy

8. Minimum time period between completion of the first
course of RT and the commencement of Re-RT was 1-year

Patients who had received neoadjuvant chemotherapy
were excluded from our analyses.

Tumors were classified as SP when they originated more
than 2 cm away from the original tumor site or when patients
had been in complete remission for at least 24 months.

Pretreatment assessment included clinical examination,
endoscopy with biopsy under anesthesia, locoregional imag-
ing with magnetic resonance imaging (MRI), and metastatic
screening using chest radiography and upper abdominal ultra-
sound. Thirty-six (70%) patients underwent positron emission
tomography-computed tomography (PET-CT). Dental prophy-
laxis was done for all patients prior to the commencement
of Re-RT. Assisted feeding (nasogastric tube or percutaneous
endoscopic gastrostomy) was provided for 23 (45%) patients
before the commencement of Re-RT.

2.2. Treatment strategy

All patients were assessed by a Multidisciplinary Tumor Board
and evaluated for surgical resection. Two patients who were
treated with intra-operative brachytherapy and 1 patient
treated with electron beam radiotherapy were excluded. Thus,
48 patients were included for assessment of acute and late
toxicities, response evaluation at 3 months post Re-RT, and
analyses of locoregional control (LRC) and survival. Thirty-
six of the 48 patients had unresectable/inoperable disease,
and underwent definitive Re-RT. The remaining 12 patients
underwent adjuvant Re-RT in view of the presence of fea-
tures such as pT3/pT4, positive resection margin, and nodal


dx.doi.org/10.1016/j.rpor.2017.05.001

REPORTS OF PRACTICAL ONCOLOGY AND RADIOTHERAPY 22 (2 o017 ) 331-339 333

positivity. Concurrent chemotherapy with weekly Cisplatin
40 mg/m? was given to patients with positive surgical margin
or extranodal extension.

2.3.  Re-irradiation delivery

All patients underwent Re-RT with IMRT technique. A limited
margin of 1-1.5cm was given around the gross tumor vol-
ume (GTV), truncated from bone and air in unresectable
disease cases or tumor bed in resectable cases to create a
clinical target volume (CTV). A 3-5mm margin was given
around the CTV to create the planning target volume (PTV).
To enhance target delineation, if available, MRI or PET-CT
were registered with planning computed tomography. Any
regions at risk of subclinical disease beyond 1-1.5cm were
not targeted. There was no elective nodal irradiation policy.
The PTV was targeted to 66 Gy for definitive Re-RT and at
least 60Gy for adjuvant Re-RT with conventional fraction-
ation schedule (1.8-2 Gy per fraction once daily for 5 days per
week).

For patients who had received their first course of RT
outside of our institute by two-dimensional conventional
technique (parallel-opposed laterals shrinking field technique
by manual planning), it was assumed that their spinal cord
and brainstem had received 44 Gy. Therefore, while planning
Re-RT for these patients dose constraints given to their plan-
ning risk volume (PRV) spine and PRV brainstem was 6 Gy
and 9 Gy point dose maximum, respectively. For patients who
underwent their first RT at our centre and for whom record
on organs at risk (OARs) doses was available, the dose con-
straints given to PRV spine and PRV brainstem were such
that the respective cumulative doses (sum total by first RT
and Re-RT) to these OARs did not exceed 50Gy and 54 Gy,
respectively. Similarly, carotid arteries were assumed to have
had received 66 Gy during the first course of RT by two-
dimensional technique if there was no record available. While
planning Re-RT, the cumulative dose (sum total by first RT
and Re-RT) to carotid arteries was kept below 120Gy point
dose maximum. All other OARs, such as parotid glands,
constrictors and mandible, were given a dose constraint as
low as possible, however, ensuring that PTV dose is not
compromised.

2.4.  End points and statistical analysis

The primary end points chosen for this study were response
at 3 months after Re-RT completion, locoregional control
(LRC), and overall survival (OS). Response assessment was
done at 3 months of completion of Re-RT by RECIST crite-
ria. Response was categorized as complete response (CR)
when there was a complete disappearance of detectable
disease both clinically and radiologically. Partial response
and stable disease were grouped together and categorized
as residual disease. LRC was calculated as the time from
the date of Re-RT commencement to the date of local or
regional recurrence. OS was calculated as the time from
the date of the commencement of Re-RT to death or to
the date of last follow-up. Univariate analyses for median
LRC and OS were performed using Kaplan-Meier curves.
Log-rank test was used for comparison between groups.

Multivariate analysis was performed using the Cox propor-
tional hazard model. Acute toxicities were assessed weekly
until 3 months and late toxicities were assessed beyond 3
months after completion of Re-RT using toxicity criteria of
the Radiation Therapy Oncology Group (RTOG) and the Euro-
pean Organization for Research and Treatment of Cancer
(EORTC).® All statistical analyses were performed using a sta-
tistical package for the social science system (SPSS version
20, SPSS Inc, Chicago, IL, USA), and a p value of<0.05 was
considered statistically significant. All reported p values are
two-tailed.

3. Results

Of the 48 patients included, 36 (75%) underwent definitive
Re-RT and 12 (25%) underwent adjuvant Re-RT. Concurrent
chemotherapy was administered to 30 (62.5%) patients. None
of the patients required salvage surgery after receiving cura-
tive Re-RT for the residual disease. Patient and disease related
characteristics at the time of initial RT and Re-RT are summa-
rized in Tables 1 and 2, respectively.

All patients completed the full course of Re-RT, except one
who discontinued it at 40 Gy because of poor tolerance to irra-
diation. At 3 months after Re-RT completion, 43.8% of patients
achieved a CR. The median follow-up period was 14.9 months.
At the time of analysis, 18 patients (37.5%) were alive and 30
patients (62.5%) had died. Fourteen patients (29.2%) were alive
without any evidence of disease, 4 (8.3%) were alive with dis-
ease, 26 (54.2%) with disease had died, and 4 (8.3%) had died
without any evidence of disease.

The median LRC was 11.2 months (2.04-83.61 months), and
2-year and 5-year LRC were 41% and 21.2%, respectively as
shown in Fig. 1. A univariate analysis of the prognostic fac-
tors affecting the median LRC showed a statistically significant
improvement with two factors: initial surgical resection per-
formed prior to Re-RT, and achievement of CR at 3 months
after completion of Re-RT. A multivariate analysis confirmed
these two factors to be significantly associated with a better
median LRC as shown in Table 3.

The median OS was 28.2 months (2.04-83.61 months), and
2-year and 5-year OS were 55.9% and 21.6%, respectively as
shown in Fig. 2. A univariate analysis identified 3 factors that
significantly affected the median OS: initial surgical resection
performed prior to Re-RT, achievement of CR at 3 months post
completion of Re-RT, and at least a 2-year interval between
the two courses of RT. A multivariate analysis using the Cox
proportional hazard model revealed that only the first two fac-
tors were significantly associated with a better median OS, as
shown in Table 4.

Acute toxicity reports showed that no patients developed
grade 5 toxicity, 2 developed grade 4 acute toxicity, one discon-
tinued Re-RT because of severe mucositis, and 16 developed
grade >3 acute toxicity. Late toxicity assessment showed 19
patients (39.5%) developed grade >3 toxicity, 7 (14.5%) devel-
oped grade 4 toxicity, and none developed grade 5 toxicity. Two
patients developed severe osteoradionecrosis and none devel-
oped catastrophic events such as carotid blow out. Acute and
late toxicities are summarized in Table 5.
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Table 1 - Patient and disease related characteristics for
first primary.

Factors n (%)
Age (years)
Median (range in months) 60 (36-73)
Gender
Male 43 (89.6)
Female 5 (10.4)
Site
Oral cavity 16 (33.3)
Oropharynx 17 (35.4)
Larynx 5 (10.4)
Hypopharynx 8 (16.7)
Others 2(4.2)
T-stage
T1 5 (10.4)
T2 17 (35.4)
T3 20 (41.7)
T4 6 (12.5)
N-stage
NO 16 (33.3)
N1 19 (39.6)
N2a 0(0)
N2b 1(2.1)
N2c 9 (18.7)
N3 3(6.3)
Clinical stage
I 5 (10.4)
11 2 (4.2)
III 22 (45.8)
v 19 (39.6)
Treatment done
Surgery followed by RT? + CCT" 15 (31.3)
CCRT® 29 (60.4)
CCRT followed by Salvage surgery 4(8.3)
Technique of first RT
2Dd 34 (70.8)
IMRT® 14 (29.2)

Dose of RT' (Gy) — Median (range in Gy) 66.6(50-71.1)

Radiotherapy.

CCT - Concurrent chemotherapy.
¢ Concurrent chemoradiation.

4 Two-dimensional radiotherapy.

¢ Intensity modulated radiotherapy.
f Radiotherapy.

a
b

4, Discussion

The 1980s and 1990s witnessed many single institutional
studies which consistently showed poor 2-year OS rates for
recurrent HNC with Re-RT varying from 19% to 33%.°*
Four prospective studies failed to show any improvement in
survival despite the usage of higher doses of Re-RT in con-
ventional fractionation or altered fractionation schedules in
combination with concurrent chemotherapy.”-'? The addition
of concurrent chemotherapy to Re-RT or altered fractionation
schedules of Re-RT did not seem to improve the survival in
these patients.?>*

IMRT creates a conformal dose distribution around the tar-
get and creates a steep dose gradient outside the target, which

Table 2 - Patient and disease related characteristics of

recurrent/SP malignancies.

Factors n (%)
Age (years)

Median (range in months) 63.5 (40-78)
Age groups (years)

<60 22 (45.8)

>60 26 (54.2)
Gender

Male 43 (89.6)

Female 5 (10.4)
Progression type

Recurrence 15 (31.3)

Second primary 33 (68.8)
Progression pattern

Local 9 (18.8)

Nodal 5 (10.4)

Local + Nodal 1(2.1)

Second primary 33 (68.7)
T-stage

TO 5 (10.4)

T1 10 (20.8)

T2 16 (33.3)

T3 9 (18.8)

T4 8 (16.7)
N-stage

NO 33 (68.7)

N1 7 (14.6)

N2a 1(2.1)

N2b 5 (10.4)

N2c 2 (4.2)

N3 0(0)
Clinical stage

I 8 (16.7)

1I 10 (20.8)

111 14 (29.2)

v 16 (33.3)
Treatment given

Surgery followed by Re-RT? 4+ CCTP 12 (25)

CCRT® 27 (56.2)

Re-RT? alone 9 (18.8)
Re-RT type

Definitive 36 (75)

Adjuvant 12 (25)
Concurrent chemotherapy

Given 30 (62.5)

Not given 18 (37.5)

Re-RT¢ dose (Gy)
Median (range in Gy)

Cumulative dose (Gy)
Median (range in Gy)

Cumulative RT® dose cut-off
>120Gy
<120 Gy

Interval between first RT® and Re-RT¢
Median (in months) (range)

60.06 (40-67.56)

126.10 (110-137.6)

41.88 (12.8-156.42)

>2 years 39 (81.3)
<2 years 9 (18.8)
Reirradiation.

(S

Concurrent chemotherapy.
Concurrent chemoradiation.
Reirradiation.

Radiotherapy.

a n

o
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limits the doses to OARs, making IMRT suitable for Re-RT. Lee
et al. were the first to show an improved 2-year locoregional
progression-free survival using IMRT compared with conven-
tional techniques (52% vs. 20%).'> The outcomes of Re-RT with
IMRT have been impressive, with 2-year LRC and OS rates ran-
ging from 27 to 67% and 31 to 58%, respectively.’>?* Studies
have delivered Re-RT doses ranging from 60 to 69 Gy in vari-
ous fractionation schedules. One of the main benefits of IMRT
is its ability to deliver high doses to the gross disease while
sparing the normal surrounding OARs.

The survival outcomes reported in our study are consistent
with those previously published. One characteristic feature of
our study was the stringent inclusion and exclusion criteria to
study the profiles of patients who commonly presented with
locally recurrent/SP HNC at our clinic. Although the LRC rates
observed by us are comparable with those observed in other
IMRT studies, we found a relatively higher OS rate (2-year
rate=55.9%) compared with those studies. The most likely
explanation for this is the zero incidence of grade 5 toxicity in
our study. Other factors that may have contributed to a better
OS are inclusion of favorable sites and squamous only histol-
ogy (sarcoma and melanoma excluded), minimum 1-year time
interval between the first and Re-RT, and exclusion of patients
with a poor performance status.

Several prognostic factors that affect the survival and/or
tumor control have been evaluated using either univariate
and/or multivariate analyses. These factors help to predict
patient responses and establish appropriate selection crite-
ria of patients for Re-RT. These factors include age, 72426
gender,”???3 type of second event (recurrent vs. SP),
site of recurrent/SP tumor,'>'82272628 gtage of recurrent
disease,8:21,22.24-26,29 time interval between the initial RT and
Re-RT,?22325-30 technique of Re-RT (IMRT vs. non-IMRT),*>??
dose of Re-RT,'315222329-32 cymulative radiation dose (sum
of initial RT and Re-RT),"”?® prior surgical resection of
recurrent/SP,’>?8 addition of concurrent chemotherapy,'>?328
performance status,’>?>*° comorbidities,?>?>?° achievement
of CR after Re-RT,*° volume of overlap with previous RT field,'*
the planning target volume (PTV) of Re-RT,** and surface area
of recurrent disease.'® Our study established three factors that
significantly affected overall survival outcomes, these were
initial surgical resection performed prior to Re-RT, achieve-
ment of CR at 3 months after Re-RT, and interval of at least 2
years between the two courses of RT.

Various agents have been evaluated as concurrent agents
with Re-RT.1>17719.23.28 A study by Gustave-Roussy Institute
demonstrated better long-term survival with chemotherapy
when combined with Re-RT compared with Re-RT alone.'*
Consistent with prior reports on IMRT,~?0:31 our study did not
find any benefit of platinum-based chemotherapy as a concur-
rent agent with Re-RT. More than 70% of patients in our study
had received concurrent platinum based chemotherapy with
their first course of RT and 62.5% patients during Re-RT. We feel
that tumors that have recurred after platinum based concur-
rent chemotherapy may be more resistant to the same drug,
hence retreatment with a similar drug have not provided any
benefit in outcomes.

Recurrence of previously irradiated tumors increases the
likelihood of radiation-resistant clones. Therefore, to achieve
the desired tumoricidal effect and subsequent cure, it is

24,28

~IISurvival Function
1.09 ~4- Censored
Median LRC = 11.20 months
0.8
LRC at 2 years = 41.0 %
LRC at 5 years =21.2 %
g
% 0.6
a
[
B
o
=
2
t 0.4
3
[72]
0.2
0.0

T 1 T T 1 T
0 20 40 60 80 100

Locoregional Control (months)

Fig. 1 - Kaplan-Meier estimates for locoregional control
with reirradiation for recurrent/second primary head and
neck cancer.
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a
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Fig. 2 - Kaplan-Meier estimates for overall survival with
reirradiation for recurrent/second primary head and neck
cancer.
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Table 3 - Univariate and multivariate analyses of predictive factors for locoregional control with re-irradiation.

Factor Groups Univariate Multivariate
HR? (CIP) p value HR? (CI") p value
Ace <60 years Reference -
3 >60 years 1.07 (0.52-2.19) 0.852

Progression Sp¢ Reference =
type Recurrence 1.032 (0.48-2.19) 0.936

SP Reference 0.921
Progression Local 0.952 (0.358-2.530) 0.921
pattern Nodal 0.854 (0.290-2.513) 0.774

Local + Nodal 2.49 (0.32-19.10) 0.380
T Stage TO-2 Reference -

T3-4 1.068 0.857
N Stage Absent Reference -

Present 1.359 0.408

¢ Surgery followed by Adjuvant Re-RT¢ Reference - Reference -
gypet 0 . CCRT® 2.77 (1.06-8.183) 0.041 5.45 (1.50-19.80) 0.010
reatmen Re-RT alone 4.83 (1.44-16.17) 0.010 5.95 (1.46-24.16) 0.013

Concurrent Given Reference -
chemotherapy Not given 1.15 (0.54-2.41) 0.711
Interval between <2 years Reference =
two RTf >2 years 0.446 (0.15-1.29) 0.402
Re-RT dose Continuous 1.02 (0.93-1.07) 0.19

CR® Reference - Reference -
Early response .

Residual 9.31 (3.51-24.69) 0.000 13.43 (4.41-40.92) 0.000
@ Hazard ratio.
b Confidence interval.
¢ Second primary.
d Reirradiation.
¢ Concurrent chemoradiation.
f Radiotherapy.

)

Complete response.

necessary to deliver sufficiently higher doses of radiation
whilst keeping side effects to an acceptable level. Many inves-
tigators have used various Re-RT doses depending upon the
type of fractionation protocols used (conventional fraction-
ation, hyperfractionation, accelerated fractionation, etc.), the
type of technique used (non-IMRT, IMRT), and end points
selected. In the pre-IMRT era, the delivered dose of Re-RT
ranged from 40 to 60 Gy. Several studies have reported Re-RT
doses above 46 Gy,*! 50 Gy,?*3032 58 Gy,'>3* and 60 Gy*1%?433
as predictors of response rates and survival outcomes in uni-
variate or multivariate analyses. It has been possible to achieve
dose escalation for Re-RT using IMRT as shown by various
single institutional studies where the majority of patients
received higher median doses of Re-RT including 59.4 Gy,"??
60 Gy,'©17:20.3536 66 Gy,?% 68Gy,'° and 69 Gy.'®?! In our study
the median dose delivered was 60.1 Gy. The inability to deliver
higher doses in our study may be due to two factors. First,
70% of patients had undergone conventional RT as their ini-
tial treatment which may have caused a problem in achieving
spinal cord tolerance during Re-RT. Second, 25% of patients
were given Re-RT as an adjuvant therapy in which the surgi-
cal bed, in the absence of negative margins and extracapsular
extension, requires no more than 60 Gy.

Patients undergoing Re-RT are at risk of developing any
or all of the known radiotherapy related complications
including acute and chronic dysphagia, soft tissue necro-
sis/osteoradionecrosis, trismus/fibrosis, and carotid blow out.
In the pre-IMRT era the incidence of grade 5 toxicities varied
from 3.5 to 11%.%1?714242> The incidence of grade 3-4 com-
plications with Re-RT has not changed considerably despite
the introduction of IMRT; the incidence varies from 10 to
40%.1>-1922.23 However, in the IMRT era, the decrease in the
incidence of grade 5 treatment related toxicity is notable. Our
current study reported similar trend of toxicity as seen in vari-
ous IMRT series. Notably, none of the patients developed grade
5 toxicities.

Not all cases of unresectable recurrent/SP HNC are candi-
dates for Re-RT. In our experience we have found it easier to
deliver Re-RT for patients who have received the first course
of RT at our centre, because in these cases we could use com-
plete details of their initial treatment and treatment squeal
for safe delivery of Re-RT. Various well established factors are
now known which can be utilized for case selection for this
technically challenging treatment. Patients with a good perfor-
mance status, no comorbidities, having along gap between the
first RT and Re-RT (atleast 1-year) and not having had severe
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Table 4 - Univariate and multivariate analyses of predictive factors for overall survival following reirradiation.

Factor Groups Univariate Multivariate
HR? (CI") p value HR? (CIP) p value
Ace <60 years Reference -
3 >60 years 0.915 (0.44-1.88) 0.809
Progression Sp© Reference =
type Recurrence 1.15 (0.53-2.47) 0.715
Sp© Reference -
Progression Local 0.72 (0.26-1.93) 0.515
pattern Nodal 1.01 (0.34-2.99) 0.975
Local + Nodal 1.51 (0.19-11.55) 0.689
T Stage TO-2 Reference -
T3-4 1.24 (0.59-2.59) 0.567
N Stage Absent Reference -
Present 1.40 (067-2.91) 0.367
¢ Surgery followed by Adjuvant Re-RT¢ Reference - Reference -
;ypeto . CCRT® 2.85 (1.12-9.67) 0.033 3.14 (1.04-10.82) 0.030
catmen Re-RT' alone 5.45 (1.43-20.71) 0.013 478 (1.14-20.08) 0.032
Concurrent Given Reference =
Chemotherapy Not given 1.31 (0.60-2.84) 0.495
Interval between <2 years Reference - Reference -
two RTS >2 years 0.364 (0.12-1.04) 0.050 0.491 (0.16-1.50) 0.213
Re-RT Dose Continuous 1.03 (0.98-1.05) 0.121
CR? Reference - Reference -

Earl
arly response Residual 8.19 (2.84-23.66) 0.000 8.66 (2.93-25.61) 0.000

Hazard ratio.

Confidence interval.

Second primary.
Reirradiation.

¢ Concurrent chemoradiation.
Re-irradiation.
Radiotherapy.

Complete response.

- a n o W

5 m

Table 5 - Acute and late toxicities with re-irradiation.

Toxicity type No. of patients by grade
Grade >3 Grade 4 Grade 5
Acute toxicity
Mucositis 11 2 0
Dermatitis 5 0 0
Taste 8 1 0

Late toxicity

Dysphagia 9 2 0
Xerostomia 7 0 0
Neck fibrosis 9 2 0
Loss of taste 4 0 0
Pharyngeal stricture/stenosis 4 1 0
Laryngeal edema 4 3 0
Trismus 7 2 0
Osteoradionecrosis 2 1 0
Carotid blow out 0 0 0
toxicity with the first RT are the most suitable candidates for cohort who commonly present in our daily practice for
Re-RT. Re-RT are strengths of our study. Retrospective data
Homogeneity in the use of dose fractionation used collection and possible biases associated with it, and
for Re-RT, concurrent chemotherapy regimen delivered, relatively small sample size are the limitations of this

and stringent selection criteria including those patients study.
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5.

Conclusion

Re-RT for the treatment of recurrent/SP HNC is feasible and
effective, with acceptable toxicity. However, clinical judgment
and careful patient selection criteria are highly important for
safe delivery of Re-RT.
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