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Radiological imaging of the neck for initial decision-making in
oral squamous cell carcinomas—A questionnaire survey in the
Nordic countries
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Abstract

Background. Fast and accurate work-up is crucial to ensure the best possible treatment and prognosis for patients with head
and neck cancer. The presence or absence of neck lymph node metastases is important for the prognosis and the choice
of treatment. Clinical lymph node (N)-staging is done by palpation and diagnostic imaging of the neck. We investigated
the current practice of the initial radiological work-up of patients with oral squamous cell carcinomas (OSCC) in the
Nordic countries. Methods. A questionnaire regarding the availability and use of guidelines and imaging modalities for
radiological N-staging in OSCC was distributed to 21 Head and Neck centres in Denmark (n = 4), Finland (n =5), Iceland
(n=1), Norway (n=4) and Sweden (n=7). We also asked for a description of the radiological criteria for determining
the lymph nodes as clinical positive (cN+) or negative (cNO). Results. All 21 Head and Neck centres responded to the
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questionnaire. Denmark and Finland have national guidelines, while Norway and Sweden have local or regional guidelines.
Seventeen of the 19 centres with available guidelines recommended computed tomography (CT) of the cNO neck. The
waiting time may influence the imaging modalities used. Lymph node size was the most commonly used criteria for
radiological cN+, but the cut-off measures vary from 0.8 to 2.0 cm. Conclusion. Overall, CT is the most commonly recom-
mended and used imaging modality for OSCC. Despite availability of national guidelines the type and number of radio-
logical examinations vary between centres within a country, but the implementation of a fast-track programme may
facilitate fast access to imaging. The absence of uniform criteria for determining the lymph nodes of the neck as ctN+ com-
plicates the comparison of the accuracy of the imaging modalities. Well-defined radiological strategies and criteria are

needed to optimise the radiological work-up in OSCC.

Oral cavity cancer is the eleventh most common cancer
worldwide. The absolute incidence of oral cavity cancer
was 1262 cases in 2008 in the Nordic countries;
Denmark, Finland, Iceland, Norway and Sweden [1].
Oral squamous cell carcinomas (OSCC) constitute
approximately 95% of oral cavity cancers [2]. OSCC
predominantly spreads to the regional lymph nodes and
the presence of metastatic lymph nodes is the single
most important prognostic factor for survival [3].
OSCC is staged according to the Tumour-Nodes-
Metastases (TNM) classification of the Union for
International Cancer Control [4]. Depending on
the clinical (i.e. pretreatment) TNM classification,
the resectability of the tumour and operability of the
patient, treatment with surgery or radiotherapy or
both is advised. The initial clinical N-staging
(cN-staging) of OSCC concerns the lymph nodes of
the neck and is determined by palpation of the neck
in combination with diagnostic imaging, such as ultra-
sound (US), computed tomography (CT), magnetic
resonance imaging (MRI) and positron emission
tomography-CT (PET-CT). The rationale for using
imaging is that palpation of the neck has a lower sen-
sitivity compared to imaging, e.g. CT [5]. Accordingly,
in the “Chlnical Practice Guidelines in Oncology; Head
and Neck Cancers” by The American National Com-
prehensive Cancer Network, CT and/or MRI of the
primary tumour as well as of the neck is recommended
in the work-up of oral cavity cancer. However, the
guidelines do not describe a prioritisation of the imag-
ing modality, nor do they describe the radiological
criteria for determining the lymph nodes as metastatic
(N+). Besides recommendations, other factors such
as tradition, availability of imaging modality, and
structure of national health care systems may influence
on the radiological work-up of cN-staging of OSCC.
The Nordic countries constitute a population of
approximately 25.1 million inhabitants [6] and have
similar structure in their national health care system [7].
All patients have free access to treatment of oral cavity
cancer, which is centralised at multidisciplinary Head
and Neck (H&N) centres. A surgeon initially examines
the patients with suspected OSCC and decides what
kind of imaging should be performed. The results of
the physical examination, imaging and biopsy are eval-
uated at a multidisciplinary board meeting in order to

clinically stage the tumour. Based on all this informa-
tion the treatment strategy is decided.

The aim of the present study was to investigate
and compare the initial radiological work-up, which
supplements the initial clinical examination prior to
the clinical staging of the neck and the decision on
treatment of OSCC within the Nordic countries.
Specifically, we addressed the availability of clinical
guidelines and the recommendations for imaging
modality provided in the guidelines. Moreover, the
access to different imaging examinations, the current
use of imaging, and the radiological criteria for
N-staging of the neck were addressed.

Materials and methods

We conducted a multicentre questionnaire study on
the initial radiological N-staging of the neckin OSCC
at the Head and Neck (H&N) centres in the Nordic
countries.

Between May and December 2010 we corre-
sponded with the 21 H&N centres, identified by the
board of Scandinavian Society for Head and Neck
Oncology, as being responsible for the diagnostic
work-up and treatment of oral cavity cancer. The
centres were located in: Denmark (Odense, Aarhus,
Aalborg and Copenhagen) with 5.5 million inhabitants;
Finland (Oulu, Tampere, Turku, Kuopio, Helsinki) with
5.3 million inhabitants; Iceland (Reykjavik) with 0.3
million inhabitants; Norway (Oslo, Trondheim, Tromse
and Bergen) with 4.8 million inhabitants; and Sweden
(Goteborg, Orebro, Uppsala, Linkdping, Umes, Stock-
holm and Lund) with 9.2 million inhabitants. The
average number of inhabitants per centre is highest
in Denmark with 1.4 million inhabitants per centre,
and lowest in Iceland, with 0.3 million inhabitants
per centre. The senior clinician in charge of oral cav-
ity cancer treatment from each centre was invited to
participate in the study. Each senior clinician was
responsible for depicting the clinical practices at their
respective H&N centre by means of a questionnaire
and urged to contribute to the discussion of the out-
come for the study. The clinician representing their
respective H&N centre comprised head-and-neck
surgeons, oncologists, plastic surgeons, radiologists
and other specialities involved in the work-up and
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treatment of OSSC. Specifications of contributors
are presented in the authorship list.

The questionnaire primarily addressed the imag-
ing availability and usage, but also the availability of
local-, regional- or national clinical guidelines on the
work-up and treatment of oral cavity cancer was
requested. The clinicians were asked to answer Yes or
No to the availability of the following imaging modal-
ities at their own or at a collaborating hospital: US,
CT, MRI or PET-CT. The time from referral to the
imaging examination (waiting time) was assessed by
ticking off one of the following intervals: 0-2, 3—7,
8-14, 15-30 or 30+ days. Questions about the diag-
nostic work-up were asked separately for the palpable
lymph node negative (NO) neck and for clinical
lymph node positive neck (N+). If guidelines
included recommendations for imaging of the
neck, clinicians were asked to specify the recom-
mendations for CT, MRI, diffusion weighted MRI
(dwMRI), US, Doppler US, contrast enhanced US
or PET-CT. Moreover, the percentage of patients
(0-20%, 20-40%, 40-60%, 60-80%, 80-100%)
examined with each modality was estimated.
Finally, clinicians were asked to describe the radio-
logical criteria used for determining lymph nodes
as N+. Data were collected for descriptive analy-
sis. The questionnaire is available as an online
attachment http//informahealthcare.com/abs/doi/
10.3109/0284186X.2011.640346.

Results

All of the 21 H&N centres responded to the invita-
tion. Of the 21 senior clinicians representing each
centre, 19 were ENT surgeons, one was plastic
surgeon and one was oncologist.

Availabiliry of guidelines

National guidelines were available in Finland and
Denmark. The seven centres in Sweden had regional
and/or local guidelines. In Norway two of the four
centres had regional or local guidelines and one cen-
tre referred to the Danish guidelines. Iceland and one
centre in Norway had no guidelines, consequently 19
H&N centres had guidelines. The Finnish guidelines
are updated annually by the Finnish Head and Neck
Oncology Group. According to the Finnish guide-
lines either CT or MRI should be used, and US is
used to obtain fine needle aspiration cytology
(FNAC) from the lymph nodes of the neck.

The Danish guidelines (Cancer pathways) were
published by the National Board of Health in 2008
and are based on the national guidelines created by
the Danish Head and Neck Cancer Group [8].
According to the Cancer pathways imaging with CT

and MRI are recommended for the primary tumour
(T=site), and also for the neck. In addition, this may
be supplemented with US of the neck.

Availability of the imaging modalities

Nineteen centres had access to all imaging modalities
(Conventional US, CT, MR and PET-CT) at their
own hospital. Two centres had access to PET-CT at
other hospitals.

Waiting times

The waiting time is defined as the estimated number
of days from referral to radiological examination. The
median waiting time was 3—7 days for US and CT
and 8-14 days for MRI and PET-CT. The waiting
time did not differ substantially between countries,
but varied (from 0 to 30 days) between centres within
countries.

Guideline recommendations

The number of H&N centres recommending a given
imaging modality for OSCC with clinical lymph
node negative neck (cNO) determined by palpation
of the neck is shown in Figure 1.

The recommendations for imaging modalities for
OSCC with clinical lymph node positive neck (cN+)
are illustrated in Figure 2.

Seventeen of the 19 H&N centres with available
guidelines recommended CT of the cNO neck, while
in the case of the cN+all 19 centres recommended
CT. US were recommended at 13 centres for both
cNO and cN+, but only at one centre was it the sole
imaging modality of choice. MRI was recommended
at 13 centres for both cNO and cN+. PET-CT was
recommended by six centres for the cNO neck and by
eight centres for the cN+ neck. Contrast enhanced
US, Doppler US and dwMRI were only recom-
mended at one, two and three H&N centres respec-
tively and have not been included in the Figures 3
and 4.

Imaging examinations performed

For each imaging modality the percentage of patients
undergoing the given imaging examination was esti-
mated. Figure 3 shows the estimated percentage of
patients with cNO undergoing US, CT, MRI and
PET-CT examination at each of the 21 H&N centres.

At 13 of the 21 centres the majority of patients
(80-100%) with ¢cNO underwent CT. The second
most used imaging modality was US (7 of 20 cen-
tres). MRI was used in 60-80% of the patients at
four centres and in 80-100% at three centres.
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Recommendations ofimaging modalities for the cNO OSCC
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Figure 1. Recommendation of imaging for the ¢cNO OSCC as sum of H&N centres. CEUS, contrast enhanced ultrasound; DWMRI,

diffusion weighted magnetic resonance imaging.

PET-CT was used for 0-20% of the patients at
10 centres and was used for selected cases such as
large tumours, late stage (T4), and when distant
metastases were suspected. Concerning differences
between imaging of cNO and cN+ (Figures 3 and 4)
there were no uniform alteration in the utilisation of
US, CT, MRI and PET-CT. The accumulated num-
ber of imaging examinations performed at each cen-
tre varied, and some patients underwent more than
one imaging examination.

Malignancy criteria

The radiological criteria for determining the lymph
node as positive varied between centres and one cen-
tre did not describe the criteria employed. Respond-
ers representing the H&N centre including the
radiological department provided the specifications
of the radiological criteria.

The size of the lymph node was the most widely
used criterion for CT, MRI and US (19 centres). The
cut-off measures were identical for CT and MRI,
while for US one centre reported a lower cut-off then
for CT and MRI. The cut-off measurement for the
short axis varied from 0.8 to 1.5 cm and from 1.0 to
2.0 cm for the long axis. Five centres differentiated

between the sizes depending of the location on the
neck, resulting in a slightly larger cut-off measure for
the jugulodigastric lymph nodes compared to lymph
nodes at the rest of the neck (e.g. 0.8 vs. 1.1 cm). A
ratio, of the longitudinal diameter to the short axis
diameter, less than 2 was used as a malignant crite-
rion in three centres. Moreover, morphological
description such as: roundness (eight centres); bor-
der irregularities (four centres); and central necrosis
or irregular contrast enhancement (10 centres) were
used for CT, MRI and US. Additional criteria for US
were hypoechoic appearance (two centres), absence
of a fatty hilum (three centres) and increased periph-
eral blood (three centres) flow detected by colour
Doppler. One centre described the criteria for PET
as: Any focal tracer uptake beyond background in
lymph node located in region where (neck) metastasis
can be expected.

Discussion

In this multicentre questionnaire survey we found that
recommendations and utilisation of imaging of the
neck in OSCC differed between and within the Nordic
countries. Moreover, the radiological criteria for deter-
mining lymph nodes as metastatic were not uniform.

Recommendations of imaging modalities for the cN+ OSCC
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Figure 2. Recommendation of imaging for the ctN+ OSCC as sum of H&N centres. CEUS, contrast enhanced ultrasound; DWMRI,

diffusion weighted magnetic resonance imaging.
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Figure 3. The estimated percentages of patients with cNO undergoing US, CT, MRI and PET-CT at each of the 21 H&N centres. Note
that in Aarhus PET-CT of all patients is performed as part of a research project.

Overall, CT was the most commonly recommended
and used imaging modality. According to guide-
lines US and MRI were evenly recommended, but
in the clinical setting US was the second most used
imaging, while MRI is the third most used modal-
ity. This may be due to the longer waiting time for
MRI and/or the higher cost for MRI compared to
CT or US. Thus, availability of guidelines does not
per se ensure fast access to the recommended
imaging.

N-staging is important since the treatment of the
neck may differ between cNO and cN+. Further-
more, over the past decades the number of imaging
examinations in head and neck cancers has increased
[9] and rendering some unresolved issues.

First, the availability of imaging is very high in the
Nordic countries and this study confirms that it is the
waiting time rather than the absence of a given imag-
ing modality, which limits the choice of radiological
workup. In the present study, four centres reported
that 80-100% of the N+ patients underwent MRI. At
these four centres MRI was performed within seven

days, suggesting that fast access is an important factor
in the choice of imaging modality. Concerning the
waiting times for US, the examinations are performed
within two days at seven centres and five of these
centres reported that the surgeon performs the US.
This indicates a reduction of waiting time when US
is performed by the surgeon versus the radiologist.
However, US is very operator dependent and muni-
mum traiming recommendations for the head and neck
US equal to other “organ-specific” guidelines from
the European Federation of Societies for Ultrasound
in Medicine and Biology, would be desirable. Also of
importance is that an increased interval between
diagnosis and treatment has been shown to correlate
positively with the risk of a progressive course of head
and neck cancers [10,11]. Nevertheless, two Nordic
studies have experienced increasing waiting time from
diagnosis to treatment of head and neck cancers dur-
ing the 1990s [9,12]. Interestingly, a recent Danish
study has indicated that a focused effort to reduce
waiting time can reduce the delay from referral to
treatment for head and neck cancer by around 50%

Estimated percentage of patients with cN+ OSCC undergoing a given
imaging examination at each of the 21 H&N centres

Percentage of patients
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Figure 4. The estimated percentages of patients with cN+ undergoing US, CT, MRI and PET-CT at each of the 21 H&N centres. Note
that in Aarhus PET-CT of all patients is performed as part of a research project.



360 R. Norling et al.

[13]. In Denmark, the effort to reduce waiting time
is addressed by means of a fast track programme for
all cancer diagnoses. This programme imposes that
when cancer is clinically suspected at an ENT centre,
the clinical work-up must be terminated within seven
days [14]. Consequently, the waiting time for CT in
Denmark is limited to seven days. In Sweden, data
about patients with OSCC have been registered in
the Swedish Head and Neck Cancer Registry since
2008, thereby the waiting time between referral and
treatment can be continuously evaluated. The ulti-
mate endpoint in an evaluation of the radiological
imaging of patients with OSCC is improved survival.
However, improvement in survival rates cannot be
directly inferred from radiological work-up, but accu-
rate imaging may reduce morbidity in terms of strat-
ifying patients for tailor-made treatment. Second, the
results of the present study raise the question of which
imaging examinations should be performed. The lit-
erature on imaging in head and neck cancer is exten-
sive, but the variation of the recommendations and
use of imaging shown in this study, may reflect the
low level of evidence for imaging of OSCC. A recent
meta-analysis evaluated the detection of lymph node
metastases in head and neck cancer for different
imaging modalities. The meta-analysis showed that
US guided fine needle aspiration cytology (FNAC)
has the highest accuracy (calculated as a diagnostic
odds ratio) followed by US, CT and MRI [15]. One
weakness of the meta-analysis is the different criteria
for determination of lymph node metastases; a notion
which is also apparent in the present study. The size
of the cut-off value for discriminating between benign
and metastatic lymph node is arbitrary, since it is a
trade-off between sensitivity and specificity [16].

Furthermore, the meta-analysis does not include
PET-CT. Several studies have been published on the
N-staging of head and neck cancer with PET-CT, and
the results are not consistent. Some studies have
showed a higher rate of detection with PET-CT than
CT or MRI [17,18] whereas others have not [19-21].
This equivocal advantage of PET-CT for initial
N-staging of head and neck cancer is reflected in the
imaging performed in the Nordic countries, where
only a minor part of the patients have a PET-CT exam-
ination. However, PET-CT plays a role in radiotherapy
planning and in the detection of recurrence [22,23].

Another imaging modality is the dwMRI, which
may play a future role in discriminating between
benign and metastatic enlarged lymph nodes [24,25].
DwMRI is only recommended in three centres, but
is performed at seven centres, suggesting an interest
in adapting new techniques.

This study focused on the imaging of the neck.
However, in the clinical work-up the imaging modality
of choice may focus on visualising the primary site. The

close anatomical relation to the teeth, mandible and
maxilla complicates imaging of tumour in the oral cav-
ity, inherently giving problems with dental artefacts,
determination of bone involvement and neural inva-
sion. Ideally, a single imaging modality would provide
a complete evaluation of the extension of the primary
tumour, detection of metastatic lymph nodes and dis-
tant metastases, as well as for irradiation planning [26].
In cases where two or more imaging examinations are
performed, also economical expenses must be consid-
ered and weighed against the clinical benefits.

This study has some limitations. First, the ques-
tionnaire may have been interpreted different ways
in different centres. This is a well-known shortcom-
ing of questionnaire-surveys, which we tried to
address by asking the responders to specify which
imaging modalities the guidelines recommend. Since
the response rate to our questionnaire was 100% it
is unlikely that responders refused to answer because
of unclear questions. Second, the questionnaires
were predominantly answered by ENT surgeons (19
of 21), since they first see the patients. Consequently,
the surgeons may underestimate the percentage of
PET-CT, since this imaging is most often performed
after treatment decision and prior to radiotherapy.

In conclusion this study shows that CT is the
most widely recommended and used imaging modal-
ity for oral squamous cell carcinomas but additional
examinations are often performed. The availability of
national guidelines does not ensure uniform perfor-
mance of imaging, but well-defined guidelines includ-
ing fast-track programme may improve the access to
imaging. Moreover, a uniform work-up strategy and
well-defined radiological criteria could provide future
opportunities for pooling data in order to assess and
improve the accuracy of the radiological work-up.
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