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A B S T R A C T

Head Neck Cancer of Unknown Primary (HNCUP) is a rare condition, representing approximately 5–10% of all
head neck cancers. Radiotherapy, adjuvant or radical, is usually employed in the treatment of those patients. To
date, no specific guidelines for the optimal definition of the target volume to be irradiated have been published.
In recent years, there have been advances in the knowledge of the molecular biology of HNCUP, its diagnostic
imaging and the implementation of sophisticated radiotherapy techniques with enhanced precision in target
localization and treatment delivery. These progresses have provided valuable information about the natural
history of HNCUP that will allow for establishment of the best treatment for each patient, including standar-
dized, consistent and reproducible target volumes definitions. Several recommendations regarding how to
choose volumes when contouring HNCUP in clinical practice are reported, in order to achieve a high rate of loco-
regional control while avoiding unnecessary toxicity.

1. Introduction

Cancer of unknown primary site (CUP) includes a group of meta-
static tumors in which, after a thorough staging evaluation, the primary
origin is not identified (Jesse et al., 1973). A specific category within
CUP is that of metastatic cervical lymph node of unknown primary, or
Head Neck Cancer of Unknown Primary (HNCUP). This group is less
than 10% of head and neck cancer whereas its most frequent histolo-
gical diagnosis is squamous cell carcinoma (50–70%) (Strojan et al.,
2013). After treatment a small percentage of patients will develop a
subsequent mucosal primary (SMP) (Nieder et al., 2001) tumor.

The prognosis of a patient with HNCUP is relatively favorable
compared to other CUP (Strojan et al., 2013). In the most recent series,
the 5-year overall survival and locoregional control is above 60% and
80%, respectively.

Although no clear consensus on a standard treatment regimen ex-
ists, depending on the lymph nodes staging, co-morbidities, patient
preferences, as well as the department’s policy, the patients will

undergo surgery, radiotherapy or a combination of them with or
without chemotherapy. In the specific case of radiotherapy, there are no
guidelines to set the Clinical Target Volume (CTV) for these patients, in
contrast to other sites of the head and neck. Two are the most con-
troversial issues about the optimal CTV in HNCUP 1) whether there is a
need to irradiate the healthy pharyngeal and laryngeal mucosa due to
the risk of harboring a hidden tumor, which are themselves the main
origins for lymph nodes metastases; and 2) When is required the in-
clusion of the contralateral uninvolved neck within the CTV. As a result
of the lack of consensus, the treatment applied to each patient depends
on the criteria of the responsible physician or department’s policy.

A recent meta-analysis (Liu et al., 2016) and a general review
(Müller von der Grün et al., 2017) about treatment outcomes and op-
timization of radiation therapy in HNCUP does not shed much light on
the optimal definition of CTV nor provide any practical recommenda-
tions or guidelines. This absence of indications was justified by the
authors arguing that the series were small, retrospective and had a large
variety of treatments. Actually, the problem with these two articles (Liu
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et al., 2016; Müller von der Grün et al., 2017) is that they included in
the analysis historical series before to the introduction of Positron
Emission Tomography (PET) or PET/computed tomography (CT) scans
for diagnostic workup, or that employed techniques for treatment
currently considered outdated e.g., traditional two dimensional (2D)
radiotherapy

However, in our opinion, recent advances in diagnosis and therapy
have provided valuable information about the natural history of
HNCUP. These data will allow physicians to establish the best treatment
for each patient, based on evidence, including standardized, consistent
and reproducible CTV definition.

The aim of this review is to develop a guideline to define the CTV for
the radiation treatment of HNCUP patients (adjuvant or radical) based
on current data involving molecular, clinical and therapeutic aspects.

2. Current evidence about the site of origin of the unknown
primary

2.1. Evidence from current radiological and surgical series

In patients with HNCUP, the oropharynx is the most frequent lo-
cation that hides a squamous cell carcinoma (Nieder et al., 2001;
Cianchetti et al., 2009). If, following a physical, endoscopic and radi-
ological exhaustive examination, the origin of HNCUP is not dis-
covered, the usual follow up procedure is to perform a blind biopsy of
the nasopharynx and oropharynx (with or without tonsillectomy) and/
or other mucosal suspicious sites (Waltonen et al., 2009). PET/CT can
identify the origin of the primary in approximately 40% of patients
presenting with suspected HNCUP (Wong et al., 2012; Cacicedo et al.,
2016) in whom the primary tumor has not been detected after a rig-
orous evaluation, including standard diagnostic imaging with CT or
IMR and endoscopy. The palatine tonsils or the base of tongue are the
primary locations in 80–90% of the cases (Cianchetti et al., 2009; Motz
et al., 2016).

Laser microsurgery and transoral robotic surgery (TORS) have been
postulated effective techniques for diagnostic and therapeutic man-
agement of these patients. In a systematic review by Fu et al. (2016), an
occult tumor was diagnosed in 111 out of 130 cases (80%). It was lo-
cated in the oropharynx in 72% of the patients (palatine tonsil in 34,
lingual tonsil in 60) but in 18 cases the site was not specified (one
patient was diagnosed with two synchronous tumors in the palatine and
lingual tonsils).

Overall, after all these referred procedures, an occult tumor can be
diagnosed in approximately 50% of the cases.

2.2. Evidence from molecular biology

The histological and immunohistochemical tests may point to the
possible primary origin of the nodal metastasis. When the diagnosis is a
metastasis of squamous cell or undifferentiated carcinoma, the mole-
cular research can be helpful in determining the tumor lineage. In a
review on the incidence of human papillomavirus (HPV) in HNCUP
(Boscolo-Rizzo et al., 2015), patients with an initial diagnosis of
HNCUP had a positive prevalence for HPV-DNA, p16, or both in 81.8%,
86.2%, and 80.8% respectively. In a recent study (Cheol Park et al.,
2017), the sensitivity of p16 was 85.7% and the accuracy of HPV was
85.2% both being higher than fluorine 18 (18F) fluorodeoxylgucose
(FDG) PET/CT sensitivity and accuracy (42.9% and 68.5% respectively,
p < 0.05) to detect a primary tumor hidden in the oropharynx.

Feinmesser et al. (1992) demonstrated that the presence of Epstein-
Barr virus (EBV) in the HNCUP was predictive to develop an emerging
tumor in the nasopharynx and also that the non-nasopharyngeal squa-
mous cell carcinomas of the head and neck are not related to EBV in-
fection. In the past, the nasopharynx was a frequent site of occult tu-
mors in patients with HNCUP due to the absence of clinical symptoms
and difficult access for examination, at present, that situation has

changed because of the use of exhaustive radiological and endoscopic
workup in patients with a suspected HNCUP. Therefore, in the absence
of molecular evidence of EBV infection, it is reasonable to dismiss the
nasopharynx as the origin of HNCUP. Other authors have confirmed
these findings (Barker et al., 2009).

The analysis of microRNA (Barker et al., 2009; Masood et al., 2015)
(miRNA) is another tool to diagnose withHNCUP. Barker et al. (2009)
showed that in patients with cancers of the nasopharynx, tonsil and
base of tongue, miRNA expression profile is specific for each site and
remained consistent in lymph node metastases. Therefore, in these
patients this test can help to predict the origin site of the metastatic
disease.

2.3. Evidence from the onset of SMP

After treatment, a proportion of patients with HNCUP will develop
SMP. Since head and neck cancer patients are at elevated risk of second
primary tumors and because radiotherapy has been considered able to
prevent the onset of SMP, some authors advocate a comprehensive ir-
radiation of the healthy pharynx-larynx mucosa. For this reason, it
would be interesting to know whether the locations of SMP show a
pattern similar to the second primary tumors arising in patients with an
index head and neck cancer as this information could either support or
to rule out the indication of mucosal irradiation in accordance with the
sites at risk involved.

Grau et al. (2000) analyzed the outcomes of 352 patients with
HNCUP, treated from 1975 to 1995, included in a national survey of
oncologic centers in Denmark. They found that the incidence of a SMP
when the mucosa was not irradiated was higher than when it was
performed (54% vs. 15%, p < 0.0001). Half of the cases of SMP were
located in the oropharynx. It is important to note that this series con-
sisted of patients treated before the appearance of current diagnostics
imaging techniques and molecular biology test for the staging and
characterization of neoplasm. So, in an unknown proportion of cases an
occult primary could be unnoticed due to the lack of precise diagnosis
compared with the current era. Erkal et al. (2001) compared the onset
of SMP in a series of 126 cases of HNCUP, where all the patients re-
ceived elective mucosal irradiation, according to the incidence of SMP
in the center’s historical series (n=1e onset of SMP in a series of 126
cases of HNCUP, where all the patients received elective mucosal ir-
radiation, according to the incidence of SMP in the center’s historical
series (n=1112) irradiated by a index cancer of the head and neck.
They did not find significant differences in the proportion of SMP 13%
vs. 9% (p=0,81) Unfortunately details about the distribution of SMP
in each mucosal subsite is not provided. The authors’ conclusion was
that radiotherapy prevented the onset of SMP, but an alternative hy-
pothesis was that due the incidence of SMP after comprehensive mu-
cosal irradiation did not differ from non-comprehensive treatment,
radiotherapy to the healthy mucosa did not influence the onset of new
primary.

What is the pattern of location of second primary in patients with an
index head and neck cancer? Birkeland et al. (2016) carried out a po-
pulation analysis with the SEER database on the incidence and location
of SMP in patients treated for head and neck cancer in a cohort of
58,363 cases. They reported a 3% (1746 cases) of SMP in the head and
neck. The oral cavity was the most frequent site of SMP for any previous
location of the primary index (58.4%), followed by the larynx (18.2%)
and the oropharynx (13.3%).

In conclusion, evidence suggest that occult primary and SMP in
HNCUP have distinctive pattern of location and not related to the onset
of second primary in patients with an index head and neck cancer. The
most common location of SPM patients with UPHNC is the oropharynx,
while in patients with an index head neck cancer the usual location of a
second primary are oral cavity or larynx, on the contrary a second
primary involving the oropharynx is far less common. Furthermore,
TORS series aforementioned have demonstrated that occult tumors are
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located almost exclusively in the oropharynx. Because of that, it can be
assumed that in patients with UPHNC the entire healthy mucosa of the
upper aero digestive track is not at risk of harboring an occult tumor.

3. Outcome after three-dimensional conformal radiotherapy and
Intensity-Modulated Radiotherapy

There is no published detailed analysis of patterns of recurrence in
series of patients with HNCUP staged with current diagnostic methods
and treated with radiotherapy based on imaging CTV delimitation, i.e.
three-dimensional conformal radiotherapy (3DCRT) and intensity-
modulated radiotherapy (IMRT). The impact of the new technology is
translated, on one hand, in greater diagnostic accuracy and therefore
the selection of patients with true HNCUP and, on the other hand, in a
more accurate conformation of isodoses to the anatomical detail ac-
complished, especially by IMRT that allows the adjustment of the dose
of radiotherapy to the CTV and better protection of tissues that do not
need to be treated. The results from contemporary series will allow the
design of CTV based on reliable data. As a result, the precision in de-
piction of the outcomes after conformal radiotherapy related to “in
field/out field” failure as well as location of SMP, is greater and no
longer comparable to outdated radiotherapy techniques such as 2D.

In order to identify articles to evaluate the use of 3DCRT and/or
IMRT in HNCUP patients undergoing radiotherapy with or without
previous surgery, we performed a comprehensive literature research in
MEDLINE database without any limits to identify relevant studies
(published up to 15 June 2017) dealing with the topic of this review.
We used the following keywords “head and neck cancer” AND “un-
known primary” AND “radiotherapy” AND “conformal-radiotherapy”
AND “intensity-modulated”. The titles and abstracts were examined for
potentially eligible studies for full-text retrieval. Results are presented
in Table 1. In addition, the most significant articles are detailed in the
text. Additional sources were identified from references cited in the
articles identified by electronic searching.

3.1. Results

Twenty-two studies were identified (Klem et al., 2008; Ligey et al.,
2009; Lu et al., 2009; Madani et al., 2008; Frank et al., 2010; Fakhrian
et al., 2012; Chen et al., 2011; Shoushtari et al., 2011; Sher et al., 2011;
Perkins et al., 2012; Mourad et al., 2014; Janssen et al., 2014;
Villeneuve et al., 2012; Hosni et al., 2016; Richards et al., 2016;
Demiroz et al., 2014; Straetmans et al., 2015; Cuaron et al., 2016; de
Ridder et al., 2017; Al Kadah et al., 2017; Du et al., 2017; Hu et al.,
2017) matching series of patients treated with 3DCRT or IMRT, cov-
ering a treatment time period from 1989 to 2016. For the analysis, three
publications were excluded: Former articles by Klem et al. (2008) and
Mourad et al. (2014) were updated, so the most recent versions (Cuaron
et al., 2016; Hu et al., 2017) were used for this study. The Du et al.
series (Du et al., 2017) was also excluded because it was not considered
representative of the index-case with HNCUP, since it was a work fo-
cused exclusively on retropharyngeal metastasis without diagnosis of
nasopharyngeal primary, in the Chinese population. The review was
carried out with a total of 19 articles totaling 942 cases. All the series
were retrospective studies except the study by Richards et al. (2016)
which was a prospective one. Table 1 depicts main outcomes in staging
and treatment of all remaining 19 publications.

The use of PET or PET/CT is detailed in 14 publications (403 pa-
tients, 42.8%) In 4 series, the number of patients staged with PET or
PET/CT was not specified and in one article PET was not used in any
case. CT and Magnetic Resonance Imaging (MRI), plus oral pan endo-
scopy with selective biopsy of suspicious mucosa were used in all cases.
Diagnostic tonsillectomy was used in 14 of the series, but only in 4 of
them all the patients included received it. In the remaining cases its use
was variable; in 5 series no patient received a tonsillectomy.

Regarding the treatment administered: 617 patients received

radiotherapy as adjuvant therapy and 325 as radical therapy (usually
associated with chemotherapy and according to response with elective
rescue surgery too) Radiotherapy exclusively to the involved neck was
used in 191 (20.3%) patients, with or without mucosal irradiation,
while 751 (79.7%) patients received bilateral cervical irradiation plus
mucosal radiotherapy, usually to the full pharynx - larynx mucosa.
Overall, the guidance to define elective volumes of irradiation was not
detailed except in Janssen (Janssen et al., 2014) and de Ridder’s (de
Ridder et al., 2017) publications which outlined CTV protocol ac-
cording to the neck stage and involved lymph node level. Most of the
authors chosen the irradiation of the ipsilateral neck, levels I to V, plus
retropharyngeal and retro-styloid along with the contralateral neck as
standard CTV; levels II to IV were included when the contra lateral neck
was cN0, and levels I–V if the contra lateral neck was also infiltrated
with metastasis.

When elective irradiation of the mucosa was employed, standard
CTV comprised the entire pharyngeal axis (from nasopharynx to hy-
popharynx) plus larynx in all series, except in 3 groups where CTV is
limited to oropharynx. Only Straetmans et al. (2015) did not indicate
mucosal irradiation routinely.

It is important to note that the potential influence of random and
systematic errors in patient’s daily positioning was not taken in to ac-
count in any of the studies where the site of relapse or SMP was ana-
lyzed. So, the definition of mucosal relapse or development of a SMP,
for the purposes of this review, was done on the basis of the in-
vestigator’s intention to encompass the healthy mucosa as an elective
CTV.

3.2. Neck recurrences

Overall, 117 cervical recurrences were reported (12.4% of total
number of patients) 97 of which (83.2% of the total number of re-
currences) occurred in the ipsilateral neck, especially in patients with
lymph node stage N2B - N3. There were only 20 cases of contra lateral
neck relapse (2% of the patients). There were 11 contralateral relapses
in the group of patients treated with unilateral irradiation versus 9 in
the bilateral irradiation group. Al Kadah (Al Kadah et al., 2017) did not
provide a detailed description of the site of cervical recurrences in his
series. The relationship between intention of radiotherapy (adjuvant or
radical) and neck failure was described in 13 series: a total of 27 re-
currences occurred in patients with adjuvant treatment and 16 in pa-
tients with radical radiotherapy. In six articles there are no a full de-
scription of the pattern of recurrences the by treatment group.

3.3. Subsequent mucosal primary

Only 34 cases (3.5%) of SMP were diagnosed; 9 in the unilateral
irradiation group and 22 in the bilateral treatment group. In two series,
the authors did not specify in which treatment group the SMP emerged.
The most frequent locations for SMP were in the oropharynx in 14 cases
(40%), hypopharynx in 7 (20%) and larynx in 5 (17.8%) There was only
one case of SMP in the nasopharynx.

We analyzed the rate of neck relapse as well as SMP incidence by
treatment group using the X2 test. The results are depicted in Table 2.

Although contralateral recurrences are significantly more frequent
in patients who receive unilateral radiotherapy, the clinical relevance
of this data is very limited considering that this event is exceptional
(2%). The low frequency of regional recurrence is striking, considering
that most patients were treated in stages IVa - IVb, thus confirming the
relative good prognosis of this clinical entity. We did not find any
significant difference regarding the incidence of SMP between patients
treated with unilateral or bilateral radiotherapy.

Although the published series have relatively few patients, the total
number of them is almost one thousand, so the information provided by
these works is relevant.
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4. Recommendations for CTV selection in HCUP

The GEORCC’s recommendations for mucosal and neck CTV selec-
tion are summarized in Table 3 including patients treated with adjuvant
or radical radiotherapy. For the definition of the different node levels,
the consensus of 2013 (Grégoire et al., 2014) has been used.

4.1. Mucosal CTV

Currently there is no data to advise the routine irradiation to the full
pharyngeal and laryngeal mucosa, since occult cancers or SMP appear,
chiefly, in the oropharynx either after the staging or treatment.
Furthermore, the omission of radiotherapy to the mucosa does not
appear to increase the incidence of SMP either (Table 2). It should be
noted that the incidence of SMP in the current series of HNCUP is very
low compared to old ones while it also shows a pattern of presentation
which differs from second primary trend found after a former head and
neck cancer (Birkeland et al., 2016). However, it should be stressed that
the dose received by the pharyngeal and laryngeal mucosa, even when
elective irradiation is not intended, could be as high as when these sites
are purposefully included in the CTV, as Perkins et al. (2012) demon-
strated, due to its anatomical proximity with high risk nodal areas
(especially in the parapharyngeal space). We suggest that the ipsilateral

oropharynx should be included in all cases, except if the tonsillectomy
was negative, or if a HPV infection is not demonstrated. Janssen et al.
(2014) also skips oropharyngeal irradiation when the involved lymph
node is located exclusively at I, III or IV level. Nowadays occult un-
differentiated nasopharyngeal cancer is not as relevant entity as in the
past (only one case described in the current review) Nasopharynx
should be included in the CTV when the lymph node biopsy is positive
for EVB or if the compromised nodal level is the V. Fig. 1 depicts ex-
amples for CTV mucosal delineation in nasopharynx, tonsil and base of
tongue.

Although the authors acknowledge that there is not strong evidence,
thus far, to support routinely the irradiation of nasopharynx or or-
opharynx in patients with EBV-positive or HPV-positive UPHNC, our
literature review, support that in these cases the origin of the neoplasm
is usually located in these areas. It therefore makes sense its elective
irradiation when the molecular biology suggests that source.

4.2. Nodal CTV

Routine encompassing of levels I to V in all patients is not re-
commended (Hamoir et al., 2014), since no mucosal site of the head
and neck presents a significant risk of simultaneous involvement for all
cervical lymph node areas.

The majority of patients with a suspected HNCUP have an occult
carcinoma in the oropharynx or will develop a PMS on this site. In
addition, up to 90% of these patients express molecular factors asso-
ciated with HPV infection (Motz et al., 2016; Keller et al., 2014).
Therefore, it seems reasonable to propose elective volumes for lymph
node irradiation based on the neck levels at risk for oropharyngeal
carcinoma in patients with HPV-positive HNCUP. In fact, three groups
(Shoushtari et al., 2011; Janssen et al., 2014; Hu et al., 2017) have
employed an approximation of HNCUP treatment based on oropharynx
protocols and their results are superimposable to those obtained with
the standard approach with full mucosa irradiation. Those data corro-
borates the safety of unilateral elective irradiation at stage pN1, pN2a
and pN2b with up to 2 affected nodes; in the most advanced cases the
general practice is bilateral cervical irradiation, including at least levels
II–IV for cN0. A controversial aspect is whether to consider level IB as
high-risk level for all cases because of its low incidence. In our view, the

Table 2
Analysis of neck failure and subsequent mucosal primary according to the neck
volume of irradiation.

Elective Neck
Target Volume

Contralateral neck
failurea

Overall neck
failurea

Subsequent
Mucosal Primaryb

Ipsilateral Neck 11/177 (6,2%) 28/177
(15,2%)

9/145 (6,2%)

Bilateral Neck 9/684 (1,3%) 69/684
(10,1%)

22/668 (3,3%)

Significance (χ2) P=0,0001 P=0,03 P=0,09

Notes:
a Al Kadah et al. (2017) series was excluded in the analysis because they do

not match neck recurrences according to the target volume irradiated.
b Al Kadah et al. (2017) and Straetmans et al. (2015) series were excluded in

the analysis because they did not specify the onset of SMP by treatment group.

Table 3
GEORCC recommendations on CTV selection in radiotherapy for HNCUP.

Stage
(AJCC 7th edition,
2010)

Radiotherapy Approach. Elective CTV. Remarks

T0 pN1 (no ENE) No. Not applicable. Mucosal irradiation:
1) Ipsilateral oropharynx if HVP +/P16 + is found on node biopsy or

HPV/P16 status is unknown.
2) Nasopharynx. If EBV is found on node biopsy or when only level V is

involved.
Avoiding mucosal irradiation:
1) Whenever HPV/p16 or EBV is negative.
2) Former/Blank tonsillectomy.
3) Only level I, III, IV or V (EVB-negative) is involved.
Neck treatment.
1) Unilateral irradiation of the involved neck is encouraged for stages

N1 N2A, N2B up to 2 positive nodes.
2) Routine encompasses of levels I to V for all patients is not

recommended. Elective levels to irradiate should be select according
to risk.

3) Cover bilateral levels VIIa-b if EBV-positive.

T0 pN1 (ENE +)
T0 cN1

Ipsilateral necka±pharyngeal mucosa. Mucosal Irradiation.
Neck levels: II-IV, VIIa-b.

T0 pN2A, B.
T0 cN2A, B.

N2A. Ipsilateral necka only ± pharyngeal
mucosa.
N2B. Ipsilateral necka. Consider bilateral
irradiation when >2 infiltrated nodes.

Ipsilateral pharyngeal
mucosa.
Ipsilateral neck levels: II-IV,
VIIa-b.b,c

Contralateral neck levels: II-
IV.d

T0 N2C
T0 pN3
T0 cN3

Bilateral necka± pharyngeal mucosa. Ipsilateral pharyngeal
mucosa.
Ipsilateral neck levels: II-V,
VIIa-b.b,c

Contralateral neck levels: II-
IV.d

Notes:
ENE=Extra Nodal Extension.

a Plus boost to the involved level in the postoperative setting or to the macroscopic nodes plus a margin in case of radical radiotherapy.
b Stage N2B or higher and involved levels II, III or IV: level V should be encompassed.
c Ipsilateral level IB should be included when neck stage is N2B – 3.
d Elective CTV when contralateral neck is N0.
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available evidence suggests that it should not be included routinely as
part of the volume of treatment: Firstly, the submandibular region is
neither the first area of tonsil drainage nor the base of the tongue
(Grégoire et al., 2014) secondly, recent surgical series (Sanguineti et al.,
2014; Lee et al., 2017; Yu et al., 2015) have shown that the risk of
pathological involvement of level IB is less than 10% in patients with
lymph node stage pN0-2a or pN2b (up to 2 positive lymph nodes)
Contralateral involvement is also infrequent. To date, there are no de-
finitive definite data about safety of unilateral neck irradiation in pa-
tients with stage N2b-c to 3. Current evidence suggests that it is prob-
ably safe when the neck stage is not advanced. Studies are underway to
resolve this issue (www.clinicaltrials.gov identification: NCT02572661)
Using the example of ASTRO for irradiation in patients with non-ad-
vanced oropharyngeal cancer (Sher et al., 2017) can be recommend
exclusive ipsilateral neck treatment in selected cases.

Regarding the irradiation of the contralateral N0 neck, there is no
consensus on the neck levels to be included in case of elective con-
tralateral neck irradiation. Levels II to IV are the areas at the highest
risk of involvement and therefore should be included as elective vo-
lume. IVb level can probably be omitted in these cases (Grégoire et al.,
2016).

In patients with EVB-positive HNCUP, nodal CTV should comprise
bilateral retropharyngeal lymph nodes and ipsilateral V level. Routine
coverage of the ipsilateral IB level is not advised except in cases of
bulky nodal involvement, or when there is bilateral involvement or in
case of extranodal extension (Zhang et al., 2015). When contralateral
neck is negative, it is considered safe not to include levels IV and Vb as
part of the nodal CTV (Ho et al., 2012; Lee et al., 2013).

5. Conclusions

The CTV should be adapted to the level of risk for each case as the
routine irradiation of the mucosa and bilateral neck has not been shown
to improve the survival, while it is more toxic4. After conducting a
comprehensive study to diagnose an occult primary in HNCUP patient,
ipsilateral oropharyngeal irradiation is recommended according to the
hints described in Table 3. Comprehensive radiotherapy to the mucosa
of the pharynx and larynx is discouraged.

Regarding CTV of the neck, it is suggested: 1) to avoid routine
treatment of levels I to V in all cases; and 2) to adapt the elective nodal
CTV of irradiation according to the N stage and level involved. Patients

at low risk of contralateral metastases (N1 - N2A, N2B with≤2 affected
lymph nodes) can be safely treated by ipsilateral neck radiotherapy.
Those with stage N2B > 2 positive nodes, or N2C - N3 should receive
bilateral neck irradiation.
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