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Valor da PET/CT na abordagem do câncer de cabeça e pescoço
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Abstract Objective: To evaluate the role of PET/CT in the approach to patients with head and neck cancer. Materials and
Methods: Retrospective study of medical records and PET/CT images of 63 patients with head and neck cancer. Results:
Alterations were observed in 76% of the cases. Out of these cases, 7 (11%) were considered as false-positive, with
SUV < 5.0. PET/CT demonstrated negative results in 15 cases (24%). Among the 14 cases where the method was
utilized for staging, 3 (22%) had their stages changed. Conclusion: PET/CT has shown to be of potential value in the
routine evaluation of patients with head and neck cancer, but further studies of a higher number of cases are required
to define a protocol for utilization of the method.
Keywords: Emission computed tomography; Fluorodeoxyglucose 18F; Head and neck neoplasms; Neoplasm staging;
Squamous cell carcinoma.
Resumo Objetivo: Avaliar a PET/CT na abordagem de pacientes com câncer de cabeça e pescoço. Materiais e Métodos:
Estudo retrospectivo de 63 prontuários e exames de PET/CT de pacientes com câncer de cabeça e pescoço. Resultados: Foram encontradas alterações em 76% dos exames. Destes, 7 (11%) foram considerados falso-positivos, com
SUV < 5,0. A PET/CT mostrou-se negativa em 15 situações (24%). Dos 14 casos nos quais se utilizou o exame para
estadiamento, em 3 (22%) houve aumento no estadiamento. Conclusão: A PET/CT mostra-se como exame de potencial valor na rotina de avaliação de pacientes com câncer de cabeça e pescoço, entretanto, necessitamos de maior
número de casos para definirmos protocolo de uso.
Unitermos: Tomografia computadorizada de emissão; Fluordesoxiglicose F18; Neoplasias de cabeça e pescoço; Estadiamento de neoplasias; Carcinoma de células escamosas.
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INTRODUCTION
More than 630,000 new cases and approximately 350,000 deaths caused by
head and neck cancer are estimated to oc-
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cur every year in the world. The standardized rates of incidence correspond to15.3
per 100,000 men and 4.5 per 100,000
women(1).
The treatment of head and neck epidermoid carcinoma is variable according to the
anatomic location of the tumor and stage
of the disease. For most cases at early
stages, surgical resection is the first choice
treatment, while for advanced lesions combined treatment is required by associating
radiotherapy and/or chemotherapy(2).
In Brazil, the five-year survival after the
diagnosis of mouth and oropharynx cancer
still remains below 50%, reflecting results
obtained in other centers(3,4). Innovations
have recently been introduced to improve
clinical outcomes in the treatment of head
and neck cancer.
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New radiotherapy techniques, such as
modulated intensity radiotherapy (MIRT),
image-guided radiotherapy (IGRT), utilization of targeted chemotherapy agents(5) and
new surgical techniques, including sentinel
lymph node biopsy and microsurgical reconstruction techniques have presented
potential for improving therapeutic outcomes.
Additionally to such innovations, the
implementation of imaging diagnosis
methods such as, among others, positron
emission tomography (PET) associated
with computed tomography (CT) with image fusion (PET/CT) have suggested a
positive impact on treatment results, for
providing, probably, a better definition of
the extent of both primary and metastatic
diseases. Such method capabilities may
eventually lead to a more complete staging of a de novo disease and to a better follow-up of such patients, particularly in the
early identification of disease recurrence,
which, on its turn, might eventually rep-
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resent an important tool in the prognostic
evaluation.
Imaging with 18-fluorodeoxyglucose
(18FDG), the most utilized radiopharmaceutical, although not the single one – in
the performance of PET/CT has become
the standard for many malignant diseases,
particularly because of its high sensitivity
and high negative predictive value, thus allowing changes in therapeutic decisions,
particularly in comparison with conventional methods, such as PET alone (without CT fusion imaging), CT alone, and
magnetic resonance imaging (MRI)(6).
In spite of evidences found in some
publications, the utilization of 18FDG-PET/
CT in head and neck deserves some considerations. An example is the non inclusion of such imaging method in the protocols of the National Comprehensive Cancer Network as part of routine staging. Although PET/CT is not globally accepted in
staging protocols and cooperative groups,
a reasonable number of publications approach the role of this imaging method in
the management of head and neck cancer.
In head and neck, several situations are
presented as potential conditions where
PET/CT might theoretically be useful. In
head and neck oncology, the main clinical
situations comprise the initial staging and
investigation of lymph node metastatic disease(7,8) and hematogenic disease, detection
of primary lesions in cases of occult primary tumors(9), evaluation of response to
radiotherapy and/or chemotherapy, and
investigation of early recurrence of disease
and second primary tumor. In all such conditions changes in the approach may potentially occur(10).
In some series, the second tumor incidence ranged between 11.1% and
12.9%(11,12), while lymph node disease presented specificity of 87% to 100% and sensitivity between 47% and 100%(13).
As from October 2009, the Department
of Head and Neck Surgery and Otorhynolaryngology of Hospital Heliópolis started
utilizing PET/CT for selected cases (either
for initial staging, evaluation of post-treatment response, or investigation for recurrences or distant metastasis), whose usual
evaluation methods were not safe with respect to prognosis of the neoplasms.
Thus, the authors have developed a pre-
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liminary retrospective analysis of their experience with this imaging diagnosis
method, in an attempt to evaluate its possible advantages.
MATERIALS AND METHODS
Retrospective analysis of PET/CT images and medical records of patients admitted to the Department of Head and Neck
Surgery and Otorhynolaryngology of Hospital Heliópolis in the period from October
2009 to January 2012. Considering the retrospective nature of the present study, the
patients’ informed consent was not required.
The present study sample comprised 41
men (65%) and 22 women (35%). The
median age of the population was 56 years
(ranging between 11 and 85 years). Among
those patients, 46 presented head and neck
epidermoid carcinoma, 11 (17%), thyroid
cancer (7 cases of papillary carcinoma and
4 cases of medullary carcinoma) and 6 patients (10%), other histopathological diagnoses as follows: lymphoma (2), mucoepidermoid carcinoma (2), undifferentiated
sarcoma (1) and metastatic breast ductal
carcinoma (1).
As regards primary tumor site, the upper aerodigestive tract predominated, with
39 cases (61%), followed by 11 cases in the
thyroid gland (17%), cervical lymph node
in 10 cases (16%) and three cases involving salivary glands (5%).
The images interpretation is based on
18
FDG uptake indices (standardized uptake
value – SUV), which defines the quotient
between 18FDG uptake in the lesion, and
the mean uptake in the rest of the body.
Such calculation is influenced by several
factors, namely, delivered dose, patient
weight, size and site of the lesion, blood
glucose level, time elapsed between contrast administration and images acquisition,
etc. The utilization of the index facilitates
evolutive comparisons. It is useful to evaluate therapeutic response, clinical staging,
investigation of recurrences or distant metastasis, as well as second primary tumor.
Such index can also be used in the differentiation between benign and malignant
tumors, with a cutoff value around 2.5–3.0.
In the present study, clinical indications
for PET/CT included pretreatment clinical

staging in 14 cases (22%), evaluation of
response to chemotherapy and/or radiotherapy in 22 cases (35%), evaluation of
postoperative recurrence in 15 cases (24%),
investigation for distant metastasis in 10
cases (16%), investigation for second primary tumor after delayed treatment in 2
cases (3%), as shown on Table 1.
Hospital Heliópolis, by means of the
São Paulo State Secretary of Health, has
discretionary access to PET/CT for its patients in the Sistema Único de Saúde – SUS
(Brazilian Unified Health System) network.
In most of the 63 evaluated cases (n =
61), whole body CT images were acquired
approximately one hour after intravenous
administration of 18F-FDG, by means of an
8-detector-row CT apparatus, without intravenous administration of iodinated contrast medium. Subsequently, new whole
body images were acquired by means of a
PET tomograph with BGO detector in 3D
mode. Finally, tomographic reconstruction
and fusion of images obtained from the two
modalities were performed, being duly processed and distributed along the axial, coronal and sagittal axes (Figure 1).
RESULTS
Amongst the 63 patients, 15 (24%) presented negative PET/CT results. Of those
patients, 11 had been submitted to surgical
treatment and 4 cases to chemotherapy and/
or radiotherapy.
In the group submitted to surgical intervention, PET/CT ruled out postoperative
recurrence (4 cases), second tumor or distant metastasis (4 cases), and pre-treatment
clinical staging (3 cases). In the remaining
cases, PET/CT was indicated for analysis
of post-chemoradiotherapy response (4
cases). None of those patients presented
changes in the treatment plan after the
negative study, and continued under regular clinical follow-up with no disease at the
time of the present study’s completion.
Seven cases (11%) were considered as
being false-positive – five post-chemoradiotherapy cases and two postoperative
cases – all with SUV < 5.0. At the time of
the present review completion, the patients
were under follow-up, with no sign of disease.
Radiol Bras. 2012 Nov/Dez;45(6):315–318

Curioni OA et al. Value of PET/CT in the approach to head and neck cancer

DISCUSSION

Table 1 Patients’ characteristics.
Characteristic

n (%)

Gender

Male
Female

41 (65)
22 (35)

Age (years)

Median

56

Tumor site

Buccal cavity
Larynx
Oropharynx
Hypopharynx
Nasopharynx
Thyroid
Occult primary tumor
Salivary gland

9 (14)
8 (13)
13 (21)
7 (11)
2 (2)
11 (18)
10 (16)
3 (5)

Staging

T0
T1-2
T3-4
Not classified
NX
N0
N1
N2-3
Not classified

6 (9)
10 (16)
33 (53)
14 (22)
1 (2)
23 (37)
9 (14)
19 (30)
11 (17)

Initial treatment

Surgery / surgery + radiotherapy
Radiotherapy / chemotherapy
None

30 (48)
28 (44)
5 (8)

Indication for PET/CT scan

Assessment of post-surgical recurrence
Post-chemoradiotherapy evaluation
Distant metastasis investigation
Pre-treatment staging
Second primary tumor investigation

Histological type

Epidermoid carcinoma
Papillary thyroid carcinoma
Medullary thyroid carcinoma
Others

15
22
10
14
2

(24)
(35)
(16)
(22)
(3)

46 (73)
7 (11)
4 (6)
6 (10)

Figure 1. PET/CT. Expansible/infiltrative mass with intense uptake (FDG SUV max = 15.4) in the posterior hypopharynx wall and retropharyngeal space.
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More than 70% of patients with head
and neck cancer present with advanced disease (clinical stage 3–4). In such a circumstance the determination of the locoregional extent of the disease as well as the
identification of distant metastasis is of
paramount importance. The correct staging
will be useful in the decision making process, avoiding possible unnecessary interventions. Recent studies have attempted to
demonstrate the impact of PET/CT on the
staging, therapeutic decision making and
on the analysis of patient survival.
Lonneux et al.(10) have developed a prospective study aimed at evaluating the use
of PET/CT in the initial staging of head and
neck cancer and its impact on the therapeutic decision making. The authors have
found disagreement in relation to initial
staging in 43% of the cases. The use of
PET/CT resulted in change to a more advanced stage of disease in 30% of the cases,
and in change to a less advanced stage in
13%. Additionally, the study results caused
changes in therapeutic planning for 13.7%
of the patients.
In a retrospective study Wong et al. have
demonstrated that PET/CT has a good accuracy and good predictive value in the
determination of lymph nodes condition.
Additionally, the measurement of the tumor
mass SUV can be an indicator of global
survival(11). In the present series, PET/CT
was utilized in 14 cases (22%) for pre-treatment clinical staging when the method was
included in the protocols. In 3 cases (21%)
there were changes in the clinical stage as
a result of the diagnosis of two cases with
pulmonary metastasis, and one case where
a previously occult tumor was detected.
Another challenging clinical situation is
the assessment of therapeutic response,
when there is still little clinical information
available. In small series, PET/CT seems to
offer advantages in the detection of recurrent or persistent disease, with specificity
and sensitivity close to 100%, as compared
with 75% for CT or MRI(11,12).
In the present study, PET/CT was utilized for assessment of response to radiotherapy (either in association or not with
chemotherapy) in 22 cases (35%). In 4/22
(18%) cases the result was negative and the
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patients are current under follow-up on an
outpatient basis. The remaining 18 cases
show positive results, with 5/22 (23%)
false-positive cases (SUV < 5.0), 3 of them
histologically confirmed and 2 cases clinically confirmed. Nine cases (41%) are currently under palliative care, and four cases
(18%) were submitted to surgical rescue
and are presently under follow-up on an
out-patient basis.
In 15 cases where routine exams did not
define recurrence, PET/CT was utilized.
Four cases (4/15 = 27%) were negative and
the patients are under followed-up without
the disease. The remaining studies (11/15
= 73%) were positive, with 6 cases being
under palliative care and 5 having been
rescued.
Ten studies were performed for assessment of distant metastasis, with three cases
of epidermoid carcinoma and seven cases
of thyroid carcinoma (four medullary tumors and three papillary tumors). In 3/10
(30%) cases the study was negative and in
7/10 (70%) cases the study detected distant
metastasis.
In two cases (3%), the studies were requested to investigate a second primary
tumor in patients treated for head and neck
epidermoid carcinoma more than 36
months before, who presented wasting syndrome. In one case, a second primary tumor
was identified in the lung, and the other
was negative.
Andrade et al.(13) have studied 28 cases
of advanced post-chemoradiotherapy head
and neck cancer by means of PET/CT and
found sensitivity and specificity of 77%
and 93%, respectively, with median followup time of 17.6 months. Three cases were
false-negative and one, false-positive in
studies performed eight weeks after treatment completion.
PET/CT can provide data on disease extent, therapeutic targets and can identify
early recurrence in head and neck cancer
patients. However, large series of cases are
necessary to clearly define frequency and
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interval protocols for evaluations with
PET/CT. The establishment of an ideal timing for post-treatment performance of PET/
CT would minimize the errors associated
with physiological uptake related to the
inflammatory effect versus persistence of
the disease.
Finally, some questions must be approached before PET/CT can be clearly
allocated in the range of diagnostic protocols. The first question refers to the utilization of different radiopharmaceuticals
(18F-fluorodeoxy-2-glucose is most frequently utilized, however several other
radiomarkers have been utilized or tested),
which would actually configure different
exams, each one with its own effectiveness,
thus generating a high complexity in the
evaluation of results. The second question
refers to the high cost and need for a highly
complex physical structure for the production of radiopharmaceuticals and performance of the scans, which immediately
stratifies the utilization of the method, restricting it to large centers. And finally, but
not less important, the still disparate and
often inconsistent results found in the literature about different clinical situations,
either because of small-sized series or results which in fact, do not significantly
change those already obtained by conventional methods, representing a factor that
significantly and negatively affect the
evaluation of the role of PET/CT in protocols for approaching malignant head and
neck diseases. Even though the future looks
promising, resources and efforts will be
necessary to achieve a comfort level with
respect to the role of PET/CT.
CONCLUSION
PET/CT demonstrates to be a potentially valuable method in the assessment of
head and neck cancer patients. However,
further studies with a higher number of
cases will be necessary to allow the definition of a protocol of utilization.
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