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Cervical lymph node metastases comprise 2-9%
of head and neck malignancies, with the main
histological group being squamous cell

carcinomas (SCC) from occult head and neck primary
cancer [1]. One of the characteristics of head and neck
SCC is that its progression tends to be loco-regional
with a relatively low rate of distant metastases, and
therefore the overall goal of treatment of cervical
lymph node metastases is to reduce the chance of
nodal relapse and prevent emergence of a primary.
However, the exact treatment algorithm remains a
topic of debate. The best treatment for head and neck
cancers of unknown primary (HNCUP) remains
uncertain due to the lack of evidence from randomised
trial. Unfortunately the proposed EORTC/RTOG
randomised trial addressing radiotherapy in HNCUP
was closed due to poor recruitment, and therefore
retrospective studies, with their limitations, are relied
on to guide management. 

In patients who present with cervical lymph node
metastases, clinical investigation is undertaken to
identify the primary site. This involves a thorough
history and physical examination, examination under
anaesthetic with targeted biopsy of any suspicious
sites, blind biopsies of common sites, including
consideration of bilateral tonsillectomy, and imaging
with CT, MRI and PET scanning.[1] Options for
treatment include surgical neck dissection alone, neck
dissection followed by postoperative radiotherapy,  or
upfront radiotherapy, with or without concurrent
chemotherapy. The optimal treatment must always
balance the benefits against the potential toxicity of
different treatment modalities. Neck dissection and RT
are equally effective at treating N1 disease; however
combined modality treatment should be
recommended in N2 and N3 disease [1]. 

Radiotherapy
Radical radiotherapy aims to eradicate the maximum
number of tumour cells while sparing the normal
tissues in the process. Conventional radiotherapy has
used rectangular or simply shaped beams to treat a
wide area of tissue to a high dose, which – although
successful in covering the tumour volume – led to
significant toxicity due to irradiation of large volumes
of normal tissue. Severe side effects limit the total dose
that can be delivered, and breaks in treatment may be
needed or even admission to hospital, potentially
reducing the chance of effective tumour control.
Approximately two-thirds of patients treated with
conventional treatment will suffer acute grade 2 or
worse toxicity [2], with its significant impact on
quality of life. A significant numbers of patients also
suffered late radiotherapy effects, such as
osteoradionecrosis of the jaw, strictures, hoarse voice,
mucosal damage and lymphoedema.

In contrast, conformal radiotherapy aims to reduce
the dose to the normal tissues or critical structures by
shaping the dose distribution. This is done by a variety
of methods, from shaping beams with multi-leaf
collimators to adding additional beams and altering
the radiation fluence. Thus increasingly complex
isodose patterns can be produced, with

correspondingly increased time required for
radiotherapy planning and calculation. 

Intensity modulated radiotherapy (IMRT) is a form
of conformal treatment that uses multiple fluence
modulated beams, resulting in isodose distributions
that more closely follow the required contours defined
by the clinical oncologist. Uniquely, IMRT can also
achieve concave dose distributions, which have
previously been unobtainable. The clinical target
volume (CTV) of head and neck patients often
involves a target in the midline and nodes surrounding
it. This leads to a typically ‘horseshoe’ shaped volume
that is notoriously difficult to irradiate with a uniform
dose. With IMRT, the CTV (and corresponding
planning target volume, PTV) can be homogenously
treated to a high dose whilst keeping the critical
structures, such as the spinal cord, within specified
dose tolerances. IMRT also allows differential dosing
to areas with different risk of disease, so CTV-1 may
encompass gross nodal disease, CTV-2 areas at high
risk of microscopic disease,and CTV-3 areas at lower
risk of microscopic disease. Radiation doses delivered
using IMRT for HNCUP vary between centres and
researchers, but doses given to gross nodal disease are
between 66-70 Gy in 30-35#, uninvolved nodal areas
54-64Gy, mucosal irradiation 50-64Gy, and post-
operatively involved areas are treated with 60-66Gy.
[3-10]

Target volume 
The chance of an emerging primary is more likely if
post-operative mucosal radiotherapy is not given [11];
however, its effect on overall survival is less clear,
particularly in early stage disease. However,
radiotherapy has a major role in advanced disease,
both in the post- operative setting and as primary
treatment possibly concurrently with chemotherapy.

The key question in radiotherapy planning for
HNCUP is what the target volume should encompass.
Several researchers have recommended treatment of
the bilateral neck and pharyngeal mucosa over
unilateral neck irradiation as there is decreased
incidence of an occult primary emerging [11]. Another
retrospective study found that there was no difference
in loco-regional control or survival between unilateral
and bilateral neck plus pharyngeal mucosa irradiation.
However, both loco-regional control and survival were
improved by 3D conformal treatment or IMRT over
conventional RT [7].

As well as deciding on whether to treat the bilateral
neck or not, a decision also has to be made about how
much of the mucosa should be irradiated.  As the oro-
pharynx contains the most common sites for possible
primary sites in HNCUP, some researchers advocate
sparing the larynx and hypopharynx, i.e. the critical
structures for swallowing and speech that are easier
than the oropharynx to evaluate so that there is less
chance of missing a small primary.  Some suggest that
non-smokers and those with level I-II nodes are more
suitable for sparing of the larynx and hypopharynx
[9]. IMRT can be used to spare these structures, whilst
also sparing the parotids and reducing the incidence of
xerostomia [10].
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Intensity modulated radiotherapy can reduce the radiation dose to
important normal tissues such as the parotids, spinal cord, ear
structures, brainstem and temporal lobes. In a single centre experience
treating pan-mucosal and bilateral neck (including larynx and
hypopharynx), severe late xerostomia was significantly reduced from
58% using standard treatment to 11% using IMRT, and dependence on
PEG feeding at 6 months was reduced from 42 to 11% [3].

The National Comprehensive Cancer Network guidelines for HNCUP
[12] reflect the fact that there is no clear consensus regarding treatment
and little trial evidence.  The guidelines consider observation as an
option after surgery for N1 disease without extracapsular spread; they
also consider sparing the larynx is an option if nodal involvement is
level I to upper level IV. 

Role of Positron Emission Tomography (PET)
Numerous small studies have investigated the use of FDG-PET in
HNCUP for more accurately delineating the radiotherapy target volume
and thus reducing toxicity. These studies have evaluated FDG-PET after
conventional work-up by panendoscopy or CT/MRI imaging. 

Overall sensitivity, specificity and accuracy rates of FDG-PET in
detecting HNCUP were 88, 75 and 79%, respectively, with FDG-PET

detecting a further 25% of tumours not apparent after conventional
work-up [13]. FDG-PET also detected undiagnosed metastatic disease
in 27% of patients (16% regional and 11% distant). Studies have also
demonstrated a low specificity and high false positive rate of 39% in
the tonsils, and a low sensitivity was also seen with base of tongue and
hypopharynx tumours (21% and 8.3%, respectively). High false-
positive rates in tonsillar tissue may be associated with increased
cellular metabolism in inflammatory lesions with enhanced FDG
uptake in benign tonsils overlapping with the range found in
malignancies. The most common site of false negative FDG-PET uptake
is in the base of tongue, the reduction in sensitivity being attributed to
the high baseline FDG uptake in this area as a result of swallowing and
speech. As such, negative FDG-PET findings at this site require further
clinical investigation. 

Concurrent chemo-radiotherapy
The role of chemotherapy is less clear, particularly as control of a T0
primary is excellent with radiotherapy alone, and therefore the benefits
of chemotherapy are small with significant additional toxicity. The
additional toxicity is seen not only as increased acute mucositis and
dermatitis, but as late toxicity. Of particular note, concurrent chemo-
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radiotherapy appears to be associated with a
significant oesophageal stricture rate, with
46% of patients requiring oesophageal
dilatation in one series [6]. The most widely
accepted indications for concurrent chemo-
radiotherapy post-operatively appear to be
extra-capsular spread. When radiotherapy
rather than surgery is the primary treatment,
more advanced nodal disease (N2-3) is
considered an indication for addition of
chemotherapy.

Survival
Follow-up times for most of the studies using
IMRT for HNCUP is relatively short and
therefore not all can report on 5-year survival

rates. For those with shortest follow-up times,
2-year overall survival rates range from 74 to
92% [6, 8, 10], those that report 5-year rates
ranging from 71 to 89% [5, 9], and disease-
free survival from 85 to 88%. One study
reported a 3-year overall survival of 100% [4].

Conclusion
Head and neck cancer of unknown primary
encompasses a heterogeneous group of
patients, with no single target volume being
suitable for all patients. All clinical
examination and imaging information should
be considered when deciding which areas to
irradiate. IMRT can reduce normal tissue
toxicity, particularly allowing parotid sparing;

it also spares laryngeal and hypopharyngeal
structures while giving adequate coverage of
the most common primary sites in the oro-
pharynx.  The evidence available for IMRT
treatment of HNCUP comes from a
heterogeneous group of small retrospective
studies making conclusions as to the best
target volume difficult to draw. However,
IMRT can reduce both acute and late
radiation effects without reducing loco-
regional control or overall survival, with
some evidence to suggest an improved
outcome.  Larger prospective studies are
required to help to clarify the target volume
that should be irradiated, and obtain longer
term survival and toxicity data.
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