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EDITORIAL

Retreatment in locally recurrent nasopharyngeal
carcinoma: Current status and perspectives

1 Background

Nasopharyngeal carcinoma (NPC) arises from the epithe-
lial cells that cover and line the nasopharynx. While it is
considered a rare cancer globally, it is commonly observed
in South China and a few other ethnically distinct racial
groups. Due to its propensity to spread early through the
submucosal tissue and the highly infiltrative nature of this
disease, NPC spreads easily through areas of lesser resis-
tance within the pharyngobasilar fascia with a tendency
for neural infiltration [1–3]. Radiation therapy (RT) is the
most suitable modality for primary curative treatment and
can be complemented with either induction, concurrent,
or adjuvant chemotherapy in the more advanced cases.
The overall predominant cause of treatment failure

is distant metastases. However, on average, 10% to 20%
of NPC patients present with local recurrence after pri-
mary curative treatment. The 5-year local failure-free rate
decreases depending on the initial stage of the primary
tumor. For T1 disease, this can range from 88% to 100%,
whereas for T4 disease, this can drop to 55% to 86% [4–8].
For patients with first local failure, the majority of them

have only local recurrence without distant metastases [9].
Recurrent disease is defined as a biopsy-proven disease
that recurs after a period of remission following comple-
tion of initial treatment, occurring more than 3 months
post-treatment [10]. Thus, the prospect of offering salvage
treatment to these patients is to achieve control of local dis-
ease in order to have a chance of cure, as well as allevi-

Abbreviations: NPC, nasopharyngeal carcinoma; RT, radiation
therapy; OS, overall survival; DFI, disease-free interval; LRRFS,
locoregional recurrence-free survival; PFS, progression-free survival;
IMRT, intensity-modulated radiation therapy; VMAT, volumetric arc
radiation therapy; 3D-CRT, 3-dimensional conformal radiation therapy;
OAR, organ at risk; KPS, Karnofsky performance status; GTV, gross
tumor volume; WHO, World Health Organization; EBV, Epstein Barr
virus; BED, Biological Equivalent Dose; EQD2, Equivalent dose in 2
Gray fractions; SBRT, stereotactic body radiation therapy; MRI,
magnetic resonance imaging

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,
provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2021 The Authors. Cancer Communications published by John Wiley & Sons Australia, Ltd. on behalf of Sun Yat-sen University Cancer Center

ate any current and potential symptoms, remains a worth-
while option.
Local recurrence in NPC remains a difficult topic, pre-

sentingmany challenges inmanagement. As a result of the
numerous complex issues arising, recurrent NPC is best
treated in an experienced center with expertise in multi-
disciplinary care.
In this article, we consolidated the available literature on

retreatment in cases of locally recurrent NPC, highlighting
the role of surgery, patient selection for RT retreatment, RT
dose fractionation and constraints, modalities of RT deliv-
ery, the role of chemotherapy in re-irradiation cases, and
the role of immunotherapeutic advances in re-irradiation
cases.

2 THE ROLE OF SURGERY IN
LOCALLY RECURRENT NPC

Initial RT at first presentation involves extensive coverage
of the nasopharyngeal and parapharyngeal tissues, as well
as the skull base and its foramina to a high dose, due to
the high tissue-infiltrative and neural-infiltrative nature
of NPC [2-3, 11]. Thus, for cases of locally recurrent NPC,
nasopharyngectomy is the preferredmodality of treatment
if amenable, either via an open approach, or more com-
monly, an endoscopic approach. The primary goal is to
achieve negativemarginswithminimal postoperativemor-
bidity.
However, surgery remains feasible only for smaller

recurrent tumors in an accessible location. Contraindica-
tions to surgery include [1] extensive indurated invasion,
[2] cavernous sinus involvement, [3] pharyngobasilar
fasciae invasion, [4] extensive skull base involvement,
especially with the involvement of neural foramina, [5]
perineural involvement, and [6] dural or intracranial
involvement [12–14]. Thus, recurrences amenable to
surgery with favorable outcomes and a high likelihood of
negative margins include themajority of recurrent T1 (rT1;
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based on the 8th TNMstaging edition of theAmerican Joint
Committee on Cancer) and early rT2 disease, and a very
selected group of rT3 disease with small disease volume
and minimal skull base involvement [12–14].
Studies on the local failure patterns of NPC after ini-

tial treatment with intensity-modulated radiation therapy
(IMRT) showed that the recurrent disease was rT1 to early
rT2 in only approximately 22% to 29% of patients and of
the remaining patients, approximately 50% presented as
rT3 disease and the other 50% as rT4 disease [15, 16]. A
retrospective analysis by Zou et al. [17] showed that only
22.4% out of the 410 patients recruited over a time period
of 10 years with local NPC recurrence were eligible for
surgery.
There have also been conflicting results regarding the

addition of adjuvant radiotherapy after nasopharyngec-
tomywith resultant positivemargins. King et al. [18] found
that there was a significant improvement in survival and
tumor control with the addition of postoperative radiother-
apy. However, it must be noted that this was a study done
many years ago with recruitment completed in the year
1997. In addition, the surgical approaches were all via the
open technique, and the sample size was small (n = 31
patients). A later study by Willard E Fee et al. [14] found
no benefit from adjuvant radiotherapy in this group of
post-nasopharyngectomy patients with positive margins,
with around 60% of the cases recurring locally but this
result was a subset analysis and the details regarding the
extent of positive margins, adjuvant radiotherapy cover-
age, doses and techniques were not elaborated. Thus, the
need for adjuvant irradiation after salvage nasopharyngec-
tomy should be taken on a case-by-case basis, with discus-
sion at a multidisciplinary tumor board; bearing in mind
that adjuvant irradiation should not be taken as a replace-
ment for careful case selection of eligible surgical candi-
dates.
The 5-year overall survival (OS) rates for patients with

locally recurrent NPC who undergo nasopharyngectomy
surgery, considering that a proportion of deaths result from
distant metastases, especially for those presenting with
later stage recurrent disease, may range from 25.9% to 60%,
depending on the center where the treatment was offered
and the rT stage [9, 14, 19]. The 5-year local control rates
similarly show a decreasing trendwith increasing rT stage.
For instance, Willard E Fee et al. [14] found that the 5-year
local control rates for rT1, rT2, rT3, and rT4 diseases were
77%, 40%, 57%, and 0%, respectively. Thus, surgery should
be the choice of treatment for cases with early recurrent
disease where clear margins can be confidently obtained
with minimal morbidity. In cases with inadvertent resul-
tant positive or close margins less than 5 mm, the role of
adjuvant treatment should be evaluated on a case-by-case
basis in a multidisciplinary tumor board.

3 REIRRADIATION IN LOCALLY
RECURRENT NPC

For the majority of patients with local recurrence not
amenable to surgery, re-treatment with radiotherapy
remains the only option available to offer the patient
another chance of cure. Compared to primary RT treat-
ment for initially diagnosed NPC, which can lead to 5-
year local control rates of 80% to>90% [7–9], re-irradiation,
even with IMRT, may lead to considerably lower short-
term local control and survival rates. Both Qiu et al. [20]
and Chua et al. [21] observed an average 1- to 2-year local
progression-free rates of approximately 56% and OS rates
of 63%. A meta-analysis looking at the 5-year outcomes
after NPC re-irradiation, pooling together 12 studies, also
found a trend towards similar outcomes, with a 5-year local
progression-free survival (PFS) rate of 72% (95% confidence
interval [CI], 66%-78%), and a 5-year OS rate of 41% (95%
CI, 36%-47%) [22]. However, putting a patient through a
second round of high-dose irradiation can result in severe
acute and long-term toxicities, aswell as potentially exacer-
bating any resultant complications from the initial course
of radiotherapy.
For optimal outcomes, proper patient selection, as well

as appropriate re-RT dose prescription and fractionation
are key. Equally crucial is the accurate determination and
setting of dose constraints for organs at risk (OARs). Here,
we will briefly discuss the different modalities of RT deliv-
ery, as well as the role of chemotherapy in re-RT cases.

3.1 Patient selection

Appropriate patient selection is the first critical step for
ensuring good outcomes in re-irradiation cases. Table 1
summarizes postulated and known patient factors which
may determine prognosis and outcomes from available
published literature [23–31].
Factors found to be significant in influencing treatment

outcomes include age at recurrence, with an OS difference
found between patients of younger and older than 46 to 50
years old and hazard ratio ranging from 1.02-1.48, depend-
ing on the source paper [23–31]. Another important factor
is the patient’s Karnofsky performance status (KPS), with
a hazard ratio of 2.65 for those with KPS ≤70 compared to
those with KPS >70 [23–31]. Whether the patient suffered
from any grade 3 or higher late toxicities from initial RT
was also found to be a significant factor, with a hazard ratio
ranging from 1.90 to 2.36 [23–31]. This may be correlated
with their performance status, nutritional status, and over-
all fitness and health status during treatment, which may
reflect their ability to tolerate and complete re-irradiation
with minimal unscheduled breaks.
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TABLE 1 Prognostic factors for OS in NPC re-irradiation cases

Factors Hazard ratio
Positive prognostic
factor

5-year OS
rate (%)

Negative prognostic
factor

5-year OS
rate (%)

Age at recurrence 1.02-1.48 ≤46 years old 43.3-53.5 >50 years old 33.5-37.5
Karnofsky performance status
(KPS)

2.65 > 70 42.3 ≤70 14.4

rT stage 1.96 rT0 to rT2 73.2-75.8 rT3 to rT4 32.4-35.1
Tumor volume 1.57 ≤38 cm3 48.7-55.9 >38 cm3 15.2-30.1
Prior RT-induced > G3 toxicities 1.90-2.36 Absent 46.1 Present 15.4
Tumor histology - WHO Type III - WHO Type I/II -
Time to recurrence 1.05 (0.77-1.43) > 25 months 42.7-48.9 ≤ 25 months 39.5-42.3
EBV DNA viral load at
recurrence

- Low - High -

Prior treatment OAR doses - Lower previous doses to
critical structures

- Higher previous doses
to critical structures

-

Abbreviations: KPS: Karnofsky performance status, G3: Grade 3 and above toxicities as per Common Terminology Criteria for Adverse Events (CTCAE) Version
5.0, EBV DNA: Epstein Barr virus DNA quantitative measurement, OAR: Organs at Risk

Disease characteristics at recurrence are similarly
important in influencing prognosis. Patients with early
recurrent rT0 to rT2 disease show a 5-year OS rate range
of 73.2%-75.8% with re-RT treatment. However, this can
decrease to 32.4%-35.1% for rT3 to rT4 disease. Tumor vol-
ume of the recurrent disease is another important factor
influencing prognosis. Various studies have used different
volume cut-offs, ranging from 30 cm3 to 38 cm3, with the
hazard ratio for larger volumes of recurrent disease rang-
ing from 1.57 to 1.96. For example, taking the higher vol-
ume cut-off of 38 cm3, the 5-year OS rate range for tumor
volume ≤38 cm3 was found to be 48.7%-55.9%, whereas
for tumors >38 cm3, it can decrease to 15.2%-30.1%. Fur-
thermore, patients with rT3-4 tumors or gross tumor vol-
ume (GTV) >30 cm3 may exhibit a significantly higher
rate of mucosa necrosis than patients with rT1-2 stage
tumors (36.8% vs. 26.1%, P = 0.04) or with GTV >30 cm3

(38.7% vs. 23.0%, P < 0.01) [26]. NPC tumor histology clas-
sification also plays a role in prognostication, with WHO
type III tumors generally having a better prognosis with
retreatment compared to types I and II, due to their more
radiosensitive tumor biology.
Other factors that influence outcomes for re-treatment

cases include the disease-free interval (DFI) before recur-
rence, with a hazard ratio of 1.05 for patients whose dis-
ease recurredwithin 25months. This is likely to be a reflec-
tion of the biology of the tumor, suggesting increased radio-
resistance. High plasma EBV DNA titer at recurrence is
another negative prognostic factor. A recent study found
that patients with advanced clinical T and N stage locally
recurrentNPChad higher levels of pre-retreatment plasma
EBV DNA, and this was further shown to be significant
in locoregional recurrence-free survival (LRRFS) (54.2% vs.
75%, P< 0.001), implying such patients were at greater risk

of subsequent relapses [31]. Lastly, high previous RT doses
delivered to critical OARs could also lead to poorer out-
comes after retreatment, likely secondary to limitations on
retreatment dose deliverable.
There have been a number of prognostic models pub-

lished that aimed to correlate the above patient character-
istics with survival outcomes and treatment-related mor-
bidity and mortality, in order to more objectively ensure
appropriate patient selection [25, 32]. These models used
weighted hazard ratios of various parameters to stratify the
patients into 2 to 3 risk subgroups, with re-irradiation rec-
ommended for the low- to intermediate-risk groups, but
more clinical evaluation and caution are needed before
offering re-irradiation for the high-risk groups. These prog-
nostic tools can be applied clinically to aid in offering suit-
able treatment recommendations.

3.2 Re-irradiation doses and
fractionation

Currently, there is still no established definitive gold stan-
dard dose and fractionation for NPC re-irradiation cases.
The available studies are highly variable in terms of tim-
ing, technique, and radiation doses; as well as in their use
of concurrent chemotherapy and drugs used, and many
are retrospective or single-arm, making comparison across
different studies difficult. However, available literature
largely points to the need for a total EQD2 (Equivalent
dose in 2 Gray fractions) dose of at least 60 Gy or more to
achieve adequate local control [21, 33-36]. Lee et al. [34]
found that the hazard of local failure increased by 1.7%
per Gy10 biological effective dose (BED) drop during re-
irradiation (assuming an alpha/beta ratio of 10). For rT1
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to rT2 recurrences, the 5-year local control rate for patients
given >70 Gy10, 60 Gy10-70 Gy10, and <60 Gy10 doses were
40%, 35%, and 14%, respectively. When compared with the
group given 60 Gy10-70 Gy10 doses, the local salvage rate in
those given <60 Gy was significantly inferior (P = 0.001),
but the superiority in local control of those given >70 Gy
failed to reach statistical significance (P= 0.229). A similar
trend was also observed for patients with rT3 disease [34].
On the other hand, total EQD2 doses greater than 70

Gy (assuming an alpha/beta ratio of 3) could be associated
with increased late toxicities, most commonly mucosal
necrosis (30.8% to 50%), trismus and dysphagia (∼17.3% to
18.9%), temporal lobe necrosis (17.3% to 22%), and hemor-
rhage (11.5% to 31%) [34, 36, 37]. Thus, it appears that the
optimal EQD2 dose range should lie within a range of 60
Gy to 70 Gy.
The other issue to consider is the optimal fractionation

for dose delivery. For most irradiation treatments, includ-
ing that of initial de-novo NPC treatment, the standard of
care is dose delivery at 2 Gy to 2.2 Gy per fraction. In recent
years, attention has turned to the consideration of hyper-
fractionated dose delivery in head and neck re-irradiation
cases, including NPC. Hyperfractionated regimens involve
delivering a small fraction size of 1.1 Gy to 1.5 Gy, given
twice a day with a break of at least 6 hours. This is radio-
biologically advantageous for late responding organs such
as the spinal cord, brain, mucosa, and other OARs, thus
reducing late toxicities of re-irradiation, while still allow-
ing sufficiently high curative doses to be delivered. There
have been a number of clinical studies using hyperfrac-
tionated radiation doses in head and neck malignancies
demonstrating the feasibility of this approach, with no dif-
ferences in local disease control and acceptable acute and
late adverse effects [38–45]. In addition, there are a number
of studies looking at locoregional control and late sequelae
using hyperfractionation in recurrent head and neck can-
cers [46–48]. In these studies, a median dose of 60 Gy to 68
Gy was delivered in fractions of 1.2 Gy to 1.5 Gy twice a day,
with grade 3 and above toxicities ranging from 14% to 29%.
Lee et al. [49] conducted a non-randomized prospective

study comparing hyperfractionation with standard frac-
tionation in locally advanced recurrent NPC. All patients
in the study received induction chemotherapy with cis-
platin and gemcitabine, as well as weekly cisplatin during
the concurrent phase. The hyperfractionated dose deliv-
ered was 64.5 Gy at 1.2 Gy per fraction twice a day, while
the historical cohort received a standard dose of 60 Gy at
2 Gy per fraction daily. The median local failure-free sur-
vival (LFFS) showed a trend in favor of hyperfractionation
(28.2 vs. 16.6 months, P = 0.164), though there was no sig-
nificant difference in overall survival. Grade 3 and above
late toxicities were similar, with treatment-related hemor-
rhage showing a marginally significant reduction in the

group receiving hyperfractionated irradiation.Another ret-
rospective review by Karam et al. [50] also showed that re-
irradiation for recurrentNPC, deliveredmostlywith hyper-
fractionated IMRT, resulted in durable local disease con-
trol of 46% with acceptable Grade 3 and above late toxicity
of 37%. Even with the use of 3-dimensional conformal RT
(3D-CRT), Cho et al. [51] showed in their small case series
study that they were able to deliver doses of 59.4 Gy to 69.2
Gy in 1.1 Gy to 1.2 Gy per fraction doses twice daily, achiev-
ing good local control with minimal late sequelae.
Another novel approach is the use of stereotactic body

radiotherapy (SBRT) to target recurrences with high doses
of hypofractionated irradiation. SBRT is usually only suit-
able for small recurrent tumors, where high doses can be
delivered safely without compromising the nearby criti-
cal organs. This has the theoretical radiobiological advan-
tage of being more able to overcome clones of radioresis-
tant tumor cells compared to conventional fractionation,
which is thought to be one cause of local disease recur-
rence. Doses used in the literature range from single frac-
tions of 11 Gy to 14 Gy, 18 Gy in 3 fractions, 30 Gy in 5
fractions, to 48 Gy in 6 fractions. In general, most studies
had small patient numbers and short follow-up periods of 1
to 3 years. Reported 3-year local control rates ranged from
52% to 89.4% with generally acceptable late toxicity rates
[52–56]. However, a number of late toxicities were severe,
with some study patients developing fatal hemorrhage and
brainstem necrosis.
In conclusion, the optimal EQD2 dose range delivered

in NPC re-irradiation should lie within a range of 60 Gy
to 70 Gy, preferably with hyperfractionated doses of 1.1 to
1.5 Gy delivered twice a day at least 6 hours apart. SBRT
remains a promising option, with more studies needed to
determine the ideal re-treatment volumes and OAR doses
at retreatment, in order to reduce significant late toxicities.

3.3 Normal tissue dose constraints

The head and neck region contains a large number of
radiosensitive organs which can couple with high doses of
radiation required to treat de-novo and recurrent NPC and
may lead to debilitating normal tissue complications after
re-irradiation. Thus, it is particularly important to deter-
mine suitable dose constraints to apply to these OARs,
focusing especially on vital structures that may result in
severe morbidity if damaged. These include the brainstem,
cord, optic chiasm, optic nerve, internal carotid arteries,
and the temporal lobes.
For late toxicity endpoints, tissues vary considerably in

their capacity to recover from radiation damage. Organs
such as the skin, mucosa, spinal cord, and nerves have
the ability to partially recover from subclinical injury to a
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TABLE 2 OAR dose constraints from literature review

Dose Constraint
Criteria OAR Assumptions Dose limits Reference
Absolute dose
limits

Cord Assuming 50% recovery if
retreatment ≥12 months

Keep cumulative BED 135 Gy2 [57–59]

Brainstem Assuming 50% recovery if
retreatment ≥12 months

Cumulative Dmax <79
GyCumulative D1% ≤78 Gy

[57–59]

Chiasm Assuming 50% recovery if
retreatment ≥12 months

Cumulative Dmax ≤78 Gy [57–59]

Desirable dose
limits

Optic nerve Assuming 50% recovery if
retreatment ≥12 months

Cumulative Dmax ≤78 Gy
To consent for loss of vision
with patient

[57–59]

Carotid Cumulative EQD2 ≤120 Gy Avoid 1.5 Gy b.i.d if CCRT [59, 62, 63]
Temporal lobe Cumulative D1cc ≤84.5 Gy [57, 59, 61]

Abbreviations: EQD2: Equivalent dose in 2 Gray fractions, Dmax: Maximum dose received by an organ at risk, BED: Biological Equivalent Dose, D1%: Highest
dose received by 1% of the organ at risk, D1cc: Highest dose received by 1cc of the organ at risk, b.i.d: Twice daily

magnitude dependent on the organ type, size of the initial
dose, as well as the interval between irradiation courses
[57]. Table 2 summarizes the recommendations from lit-
erature for critical head and neck OARs. The brainstem,
spinal cord, and optic chiasmwere designated as strict con-
straints while the optic nerves, internal carotids, and tem-
poral lobes were designated as desirable dose constraints
[57–63]. A detailed discussion of dose constraints is beyond
the scope of this paper.
Re-irradiation for NPC presents unique challenges per-

taining to OAR toxicities. Due to the narrow therapeutic
dose range in head and neck retreatment, both acute and
late toxicitiesmay bemore severe and require careful antic-
ipation and management. Reviewing available literature,
we found that re-irradiation was associated with a 7.9% to
16.6% of grade 3 and above acute toxicities,most commonly
mucositis, with a smaller proportion of patients experienc-
ing severe xerostomia [23-25, 28]. Also, the most common
acute adverse effects were grade 1-2 mucositis and xerosto-
mia, as well as otitis media.
The data concerning late toxicities are more sobering in

comparison to the acute toxicity data [4, 21, 23-25, 28, 34,
64]. The common late toxicities were hearing loss (7.5%
to 22.2%), significant trismus (8.6% to 22.2%), and xeros-
tomia (9% to 43.2%). Radiation-induced brain damages
such as temporal lobe necrosis or other brain changes
seen on magnetic resonance imaging (MRI) ranged from
3.1% to 28.5%, and the presentation in such patients var-
ied from asymptomatic to headaches and encephalopathy.
Among the more debilitating late toxicities were persis-
tent mucosal necrosis (ranging from 16% to 40.6%), cra-
nial neuropathies (3.4% to 12.6%), and repeated epistaxis
from atrophic mucosa. On average, a range of 16% to
40.1% of retreatment patients was found to have developed
one or more of these late toxicities. The most common
cause of death resulting from retreatment-induced toxicity

was massive hemorrhage which ranged from 2% to 23.2%
and could be a reflection of case selection and early pre-
emptive measures.

3.4 Modalities of RT delivery

Depending on machine availability at each center, RT can
be delivered via 3D-CRTor throughmore advanced photon
treatments such as IMRT, volumetric arc therapy (VMAT)
or tomotherapy, or via proton therapy. Regardless of the
planning method, it is crucial to ensure that an experi-
enced dosimetrist and planning team are on board, as well
as stringent quality assurance checks before dose delivery.
For cases of NPC re-irradiation, the principle should be

to achieve the most conformal plan, thus allowing desired
dose coverage to the target volume while achieving good
OAR sparing. In this aspect, the current advanced pho-
ton delivery techniques are superior to 3D-CRT techniques
and should be the method of choice in such retreatment
cases. The trade-off is increased integral dose, especially
with VMAT techniques, as compared with 3D-CRT.
Proton therapy and heavy ion therapy, which both

exhibit sharp dose fall-off beyond the penetration range,
may be used to further reduce OAR dose without compro-
mising target coverage, potentially reducing complications
caused by re-irradiation and improving patients’ quality of
life [65]. There have been a few retrospective reviews inves-
tigating the outcomes and toxicities of these techniques
in head and neck re-irradiation over that of IMRT, with
encouraging results [66–69]. For example, Hu et al. [70]
achieved 1-year OS and PFS rates of 98.1% with carbon ion
therapywith aggregate late grade 3 and 4 toxicities of<10%.
Longer follow-up periods and larger sample sizes would
further establish the role of these irradiation modalities in
NPC retreatment.
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3.5 The role of chemotherapy in
re-irradiation

In cases of NPC re-irradiation, the role of chemother-
apy remains to be clearly defined. As with initial radical
treatment, possible timings of chemotherapy would be as
induction, concurrent with irradiation, or less frequently,
as adjuvant treatment.
The main role of concurrent chemotherapy with irradi-

ation is to act as a radiosensitizer. In general, a review of
the literature shows that there is uncertainty with regards
to its utility in NPC re-irradiation cases. The chemothera-
peutic regimen used was largely platinum-based, utilizing
either cisplatin or carboplatin alone, or combined with 5-
fluorouracil and/or docetaxel. A number of retrospective
studies have shown that the use of concurrent chemother-
apy together with re-irradiation either showed no benefit
or conversely exhibited poorer local control than those on
RT alone [71, 72]. Hua et al. [24] showed that chemother-
apy, administered either as induction or concurrent, had
prognostic significance in univariate analysis, but not in
multivariate analysis. However, a caveat in interpreting
these studies would be that a majority of these studies are
retrospective in nature and exhibit some degree of selec-
tion bias. Most of the patients who received chemother-
apy had more adverse prognostic factors, more advanced
rT stage, or bulky tumors.
Chemotherapy may however have a role as induction

treatment before re-irradiation for selected patients. It can
be used to downstage tumor recurrences, allowing RT to
be delivered more safely, to reduce high dose volume or
to decrease the dose delivered to critical OARs. It can
also serve as a bridge to RT treatment for patients with
tumor recurrences occurring within 9 months to 1 year;
where OAR recovery from the initial irradiation may not
be sufficient for a second round of RT to be given. A num-
ber of studies looking at induction chemotherapy before
re-irradiation have generally shown good response rates,
especially with the combination of cisplatin and gemc-
itabine. Chua et al. [73] observed a 75% partial response
(PR) rate with 3 cycles of cisplatin and gemcitabine,
while Lee et al. [49] observed a PR rate of 70% with cis-
platin/gemcitabine and 40% with cisplatin or carboplatin
with 5-fluorouracil. The addition of chemotherapy at any
timepoint, however, is associated with significant toxic-
ities [28, 35, 74, 75]. Incidence of grade 3 and 4 toxici-
ties such as temporal lobe necrosis, endocrine toxicities,
mucosal necrosis, cranial nerve toxicities, and swallow-
ing dysfunction necessitating long-term enteral feeding
were all increased compared to re-RT alone, regardless of
retreatmentwith 3D techniques orwith IMRT, thus careful
patient selection is paramount.

3.6 The role of immunotherapeutic
advances in re-irradiation

There has also been great interest recently in the role of
immunotherapy in NPC, with promising outcomes [76]. In
the recurrent and metastatic settings, the use of immune
checkpoint inhibitors alone [77, 78], or combined with
chemotherapy [79], have shown good objective response
rates of 20%-25% and promising antitumor activity in early
phase trials, with tolerable toxicities.
Of relevance to the topic of immunotherapy in locally

recurrent cases for retreatment, the National Cancer Insti-
tute (NCI) held a clinical trial planning meeting in Ari-
zona, USA in 2018, where a randomized phase II trial
of adjuvant immunotherapy following salvage treatment
for locally recurrent NPC was proposed [80]. The imple-
mentation and outcomes of this proposed trial are eagerly
awaited andmay represent a shift in howwemanage these
challenging patients.

4 CONCLUSIONS

Re-irradiation, especially with the use of more confor-
mal irradiation techniques, such as IMRT and VMAT, can
result in long-term disease control and survival for a pro-
portion of patients with recurrent NPC. Evidence from
the literature shows that the optimal dose received by the
recurrent tumor should lie within a range of 60 Gy to 70
Gy EQD2, with an advantage shown for hyperfractionated
dose delivery, especially in terms of acute and late effects
onOARs such as the spinal cord, brain, temporal lobes, and
others. The use of chemotherapy in re-irradiation cases
needs to be carefully considered in view of the signifi-
cantly increased toxicities. Concurrent chemotherapywith
re-irradiation should not be routinely undertaken unless in
very selected cases after thorough discussion at multidisci-
plinary tumor boards. Induction chemotherapy may how-
ever have a role to downstage tumor recurrences so RT can
be delivered more safely to reduce the high dose volume,
to decrease the dose delivered to critical OARs, or to act as
bridging treatment between courses of RT. Immunother-
apy in these cases appears to hold promise, and further
trials incorporating immunotherapy treatment in retreat-
ment cases should be encouraged. There are a number of
international consensus guidelines bringing together the
opinions of key head and neck experts addressing this very
pertinent and critical topic, which are eagerly awaited.
High-quality prospective studies are also needed to further
understand the outcomes of using different dose and frac-
tionations, treatment modalities, and optimal OAR con-
straints.
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