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Abstract

Objective. This study evaluated the significance of positron emission tomography/computed
tomography (PET/CT) in detecting recurrences or other primary malignancies in patients
treated for oro- and hypopharyngeal squamous cell carcinoma.
Method. A retrospective analysis of the follow up of 132 patients was performed and 370
PET/CT scans were assessed for their accuracy.
Results. All asymptomatic clinical occult recurrences were detected by PET/CT and accounted
for 28 per cent of recurrences. Asymptomatic patients with metastases detected by PET/CT
had a significant survival benefit compared to patients diagnosed in a symptomatic stage.
For locoregional recurrence, no significant difference in overall survival could be demon-
strated. In total, 33 primary malignancies were discovered, of which 48 per cent were first
detected by PET/CT. The specificity and negative predictive value of the PET/CT scans had
ranges of 85–100 and 83–100 per cent, respectively.
Conclusion. The role of PET/CT scans in detecting primary malignancies, clinical occult
recurrences and especially asymptomatic metastases was observed.

Introduction

Treatment response after primary curative therapy for head and neck cancer should be
evaluated and monitored during follow up.1 Local, regional (cervical nodes) or distant
(metastasis) recurrence, which may occur in up to 50 per cent of patients with locally
advanced (stages III and IV) squamous cell carcinoma (SCC), should be ruled out or
at least detected at the earliest stage possible. Most relapses emerge within the first two
years post-treatment.2

Another impediment for lasting salvage is the occurrence of secondary primary malig-
nancies.1 Secondary primary malignancies are subdivided into three categories based on
the time interval between diagnoses of the primary and secondary malignancy: simultan-
eous (less than one month), synchronous (one to six months) and metachronous (more
than six months). Besides the head and neck region itself, the most common locations for
secondary primary malignancies are the lungs and esophagus.3–5

Surveillance imaging aims to detect recurrence and secondary primary malignancies at
an early stage.1 In patients with head and neck cancer, recurrence influences overall sur-
vival to a strong degree.6 Functional (positron emission tomography (PET)) and whole-
body anatomical (computed tomography (CT)) images combine metabolic and morpho-
logic imaging within an integrated procedure. Since its introduction in 1998, PET/CT has
gained increasing significance, particularly in the follow up of head and neck cancer
patients. Recent meta-analyses have demonstrated the high sensitivity and specificity
for detection of recurrence, which supports the value of PET/CT in long-term follow
up.7,8 It detects particularly small and more concealed carcinogenic hypermetabolic
spots more concisely than other conventional anatomic imaging techniques such as mag-
netic resonance imaging (MRI) or CT alone.9

Follow-up protocols, including PET/CT imaging, differ widely among institutions. The
National Comprehensive Cancer Network endorses post-treatment baseline imaging
within six months to guide decisions for neck dissection in patients with advanced
SCC after chemoradiation. They support further imaging for surveillance based on symp-
toms and prognostic factors, and for areas inaccessible to clinical examination.10 However,
it is uncertain whether detection of recurrence by strict surveillance imaging results in an
improved salvage outcome and quality of life for the asymptomatic patient.1 So far, there
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is little evidence to support long-term active surveillance
imaging for asymptomatic patients with a negative clinical
examination after six months.10–15 In the light of a growing
discussion about the cost-effectiveness of PET/CT, there is a
need for more data and research.16

The present study aimed to evaluate the role of PET/CT in
revealing recurrent disease or synchronous and metachronous pri-
mary malignancies in patients curatively treated for oropharyngeal
and hypopharyngeal SCC by a retrospective chart analysis.

Material and methods

Data collection part 1: Detection of recurrence and other
primary malignancies

A total of 217 patients who were treated for primary oropha-
ryngeal and hypopharyngeal cancer between 1 January 2005
and 31 December 2017 were identified using a database
from the tumour board of the hospital (multidisciplinary
oncological consultations). Histopathological results other
than SCC were excluded, leaving 198 cases. Primary treatment
had to be intended curatively and in line with the University
Hospital of the Vrije Universiteit Brussel Oncology
Guidelines.17 Only patients evaluated free of residual disease
after primary therapy were included. Patients treated for meta-
chronous primary head and neck cancers or for metastases
from other regions, patients treated or monitored in other hos-
pitals for malignancies as well as patients who refused surveil-
lance with PET/CT were excluded. According to these criteria,
132 patients remained for retrospective analysis.

Until 2018, the follow-up schedule at the University
Hospital of the Vrije Universiteit Brussel included surveillance
scans up to five years after treatment. A PET/CT was per-
formed 4 and 12 months post-treatment and repeated annu-
ally for 4 years thereafter. Before 2008, patients were also
scanned eight months post-treatment. Other imaging techni-
ques (e.g. echo, MRI) were used when more information was
needed for unclear findings.

Information about tumour characteristics, reports on sur-
veillance imaging and outcome were drawn from the electronic
medical data system and anonymised for further evaluation for
each patient included in the analysis. Staging of the primary
tumour was performed according to the seventh edition of
the IUCC Classification of Malignant Tumors.18 The date of
histopathological confirmation or, if not obtainable, the date
of the first imaging with evidence for recurrent tumour was
taken as time of relapse. The clinical symptoms at time of diag-
nosis and the corresponding physical and fibre-optic findings
were collected from medical records of follow up. For each
patient, a timeline was reconstructed to determine how the
recurrence was detected.

Statistical analysis part 1

A Kaplan–Meier curve was used to visualise the incidence of
recurrence or secondary primary malignancy in relation to
time after treatment. Here, ‘relapse-free survival’ indicates
the time between completion of treatment and diagnosis of
recurrence (local, regional or distant), with patients who
died from other causes being censored. The time between
diagnosis of recurrence and death from any cause was termed
‘overall survival after recurrence’. The influence of detection by
PET/CT versus clinical examination on overall survival after
recurrence was examined using Kaplan–Meier analysis and

log-rank (Mantel–Cox) tests. Statistical calculations were per-
formed with Statistical Program in Social Sciences for
Windows, version 23. p values less than 0.05 were considered
statistically significant.

Data collection part 2: Accuracy of routine positron
emission tomography/computed tomography scans

A separate second analysis was done to determine the accuracy
of PET/CT scans in relation to the time period after treatment.
The notation PET/CT is used to include all PET scans per-
formed with or without CT. The second analysis started with
the collection of all surveillance PET/CT scans. For each patient
included in the first analysis, all PET/CT scans performed as
routine follow up were collected from the electronic medical
data system. If recurrence was confirmed or a secondary pri-
mary malignancy was detected, subsequent scans were not
included for evaluation. As a result, 396 PET/CT scans were col-
lected. Subsequently, it was determined which PET/CT scans
should be included in the second analysis. Scans were included
if information about outcome (recurrence or not) was available
in the electronic medical data system for six months after the
PET/CT scan was performed. If this was not the case, the
scan was not included in the second analysis.

18F-fluoro-2-deoxy-D-glucose was used as the radiotracer for
PET scans. Patients were administered 250, 275 or 300 MBq of
18F-fluoro-2-deoxy-D-glucose depending on weight.
Whole-body PET scans were carried out 60 minutes after
administration. All PET images were acquired on a Philips
Gemini TF6 PET/CT scanner, which is a Lutetium-yttrium
oxyorthosilicate-based PET scanner with time-of-flight capabil-
ity and 18 cm (axial) and 70 cm (transaxial) fields of view. PET
images were reconstructed to 144 × 144 pixels (4-mm isotropic
pixels) with 4-mm slice thickness using the vendor’s standard
Binary Large Object - Object Storage - Time of Flight recon-
struction. All CT images were performed prior to the PET
study. CT scans were acquired using a slice thickness of 5 mm
at 120 kV and 50 mAs for a low-dose CT and 2 mm at
120 kV and 250 mAs for a diagnostic CT. Intravenous iodine
contrast agent was used when contraindications were absent.

Follow-up PET/CT scans were analysed by experienced
radiologists and nuclear medicine physicians, and related to
previous scans when possible. The maximum standardised
uptake value (SUVmax) was calculated to guide evaluation.
Cut-off values were not used to define a positive scan. For
each scan, a score for local, regional and distant recurrences
was determined based on the radiological findings. When no
relapse-suspected lesion was detected, the scan was rated
‘negative’. When an intensified 18F-fluoro-2-deoxy-D-glucose
tracer signal was found, resulting in a follow-up consultation
out of schedule or additional diagnostic tests, the PET/CT
scan was assessed as ‘equivocal’. Finally, PET/CT scans with
abnormal 18F-fluoro-2-deoxy-D-glucose accumulation were
scored ‘positive’. In case of ambiguity, scans were anonym-
ously re-evaluated by an otorhinolaryngologist who specialised
in head and neck cancer.

The outcome for local, regional and distant recurrence was
scrutinised to assess the accuracy of the PET/CT scans. The
initial score of the scan was rated as ‘true’ or ‘false’ after a sur-
veillance interval of six months. For example, a PET/CT scan
was classified ‘true negative’ when no relapse could be found
for all subsites within a period of six months after the scan
was performed. On the other hand, a scan was classified
as ‘true positive’ if recurrence was detected by further
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investigation in a previously ‘positive’ or ‘equivocal’ scored site.
Tumour recurrence could be confirmed by either histopath-
ology or proven progression on subsequent imaging, resulting
in the decision to start (palliative) therapy.

Statistical analysis part 2

PET/CT scans were categorised according to their time interval
after finishing primary treatment. Their accuracy was evaluated
with descriptive statistics using crosstabs to calculate sensitivity,
specificity, positive predictive value and negative predictive
value for each time interval. Although trends of accuracy
were described in an explorative phase, this was not confirmed
by a Fisher analysis of variance (ANOVA) or Scheffée ANOVA
because of the different and small cohort sizes for each time
interval, the lack of homogeneity of variances and partially
paired test results for different time frames (scans of same
patient). Statistical calculations were performed with
Statistical Program in Social Sciences for Windows, version 23.

A schematic representation of the study algorithm can be
found in the supplementary material.

Results

Cohort

A total of 132 patients were included. In 93 patients oropha-
ryngeal SCC (70 per cent) was diagnosed and in 39 patients
hypopharyngeal SCC (30 per cent) was diagnosed. Patient
and tumour characteristics are shown in Table 1. An advanced
stage of head and neck cancer (stages III and IV) was present
in 86 per cent of patients at the time of diagnosis (81 per cent
of oropharyngeal SCCs and all of the hypopharyngeal SCCs).
Sixty-eight per cent of the patients were treated with multi-
modal therapy. The administered chemotherapy consisted of
cisplatin and two patients received neoadjuvant therapy. The
radiation dose at the site of the primary tumour varied (60,
66, 70 or 70.5 Gy) depending on the type of multimodal treat-
ment administered. Four patients did not complete their radi-
ation regimen as a result of treatment-related adverse effects,
but were still included in the study.

Recurrence

The median follow-up period was 2.67 years (range, 22 days to
12 years) and the median time of follow up for surviving
patients was 4.25 years. In total, 61 patients (46 per cent)
were diagnosed with recurrent disease. The median time to
develop recurrence was 0.81 years (range, 0.13–8.02 years). In
Figure 1, a Kaplan–Meier curve shows relapse-free survival
after completion of primary therapy. The estimated 10-year
relapse-free survival was 41 per cent. Figure 2 depicts the inci-
dence of recurrence after completion of therapy. According to
this analysis, 80 per cent of the recurrences occurred before 2.5
years and 90 per cent before 5 years post-treatment. Relapse
occurred in 43 per cent of patients locally and in 33 per cent
regionally. Metastases were present in 49 per cent of patients
at the time of diagnosis of recurrence. In total 70 per cent of
patients developed metastases, of which 50 per cent were
found in the lungs. Recurrent disease was first detected by sur-
veillance imaging in 39 patients (64 per cent). For 28 out of 39
patients neither clinical nor fibre-optic examination could
detect malignant lesions. However, 11 of these patients with
clinical occult relapse did report new symptoms, most likely

related to the recurrence (e.g. newly developed referred otalgia).
The remaining 17 out of 39 patients did not report extra symp-
toms in addition to the already known treatment morbidity.
These 17 asymptomatic and clinical silent recurrences, repre-
senting 28 per cent of all recurrences, were all detected by
PET/CT. Fourteen out of 17 patients were diagnosed within
3 years post-treatment, but 3 out of 17 recurrences were discov-
ered later during follow-up. One of these patients had already
had five prior negative assessed PET/CT scans.

Overall survival after recurrence

The three-year overall survival after diagnosis of recurrence
was investigated using Kaplan–Meier analysis. Survival was
23 per cent after salvage treatment and 0 per cent for the pal-
liative supported patient group (Figure 3). Of the 61 diagnosed
recurrences, 40 cases consisted of locoregional relapse, with or
without associated metastases. In this group, 17 cases were first
suspected by clinical examination, 20 by PET/CT and 1 by
MRI. For the two remaining cases, no sufficient information

Table 1. Cohort demographics

Characteristic Value

Age (years)

Median 59

Mean 59

Range 41–79

Sex (n (%))

Female 43 (32.6)

Male 89 (67.4)

Primary site (n (%))

Oropharynx 93 (70.5)

Hypopharynx 39 (29.5)

Grade of differentiation (n (%))

G1 28 (21.2)

G2 61 (46.2)

G3 27 (20.5)

G4 16 (12.1)

Curative treatment (n (%))

Surgery 6 (4.5)

RT 35 (26.5)

Surgery + RT 10 (7.6)

CRT 70 (53.0)

Surgery + CRT 10 (7.6)

Chemotherapy 1 (0.8)

Stage (n (%))

I 6 (4.5)

II 12 (9.1)

III 36 (27.3)

IVA 60 (45.5)

IVA/B* 14 (10.6)

IVB 4 (3.0)

*IVA/B means category A or B could not be determined from the file data. G =
histopathological grade; RT = radiotherapy; CRT = chemoradiation.
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was available. Based on Kaplan–Meier analysis (Figure 4a),
survival after diagnosis of locoregional recurrence was com-
pared between the cases detected by clinical examination
and those detected by PET/CT. The median survival times
were 25.3 and 9.1 months, respectively. The overall compari-
son with the log-rank (Mantel–Cox) test could not demon-
strate a significant difference ( p > 0.05).

A total of 21 out of 61 patients were found to have one or
more metastases, without suspicion of locoregional recurrence.
In this group, 17 metastases were initially found by PET/CT, of
which only 1 could be detected by the subsequent physical
examination. These 17 distant recurrences were stratified
for symptomatology and their survival was estimated
(Figure 4b). Only 1 of the 11 asymptomatic patients was no
longer treated curatively. For the six symptomatic patients, pal-
liative therapy was started. Median survival was 18.5 months

for the asymptomatic patients and 4.9 months for the symp-
tomatic patients with metastases. Overall comparison with
the log-rank (Mantel–Cox) test demonstrated a significant dif-
ference ( p < 0.05) in survival rate in favour of patients with
asymptomatic distant recurrence.

Secondary primary malignancies

In total, 24 out of 132 patients developed a secondary primary
malignancy after the diagnosis of a primary head and neck
cancer. Among these patients, eight were also diagnosed
with a tertiary primary malignancy and one with a fourth pri-
mary malignancy. Figure 5 shows the Kaplan–Meier estima-
tion of the cumulative incidence of secondary primary
malignancies discovered after completion of primary therapy.
During the first eight years of follow up, the curve nearly
approximates a linear function, with an increase in incidence
of secondary primary malignancies of about 5 per cent a year.

For further descriptive analysis, the term primary malignan-
cies includes second, third and fourth neoplasms. In total, 33
primary malignancies were discovered after diagnosis of the
head and neck cancer primary. Six of these primary malignan-
cies had already been discovered by pre-treatment PET/CT.
They were classified as simultaneous malignancies, found at
the level of the prostate, the colon (two), the mouth and the
lungs (two). The other 27 primary malignancies were detected
later during follow up. Thirteen of the 33 primary malignancies
(48 per cent) were first discovered by PET/CT and 8 (30 per
cent) were discovered by clinical examination, including
fibre-optic endoscopy. The anatomical locations of the primary
malignancies are listed in Table 2. At the time of detection, 30
per cent of the primary malignancies at the level of head and
neck were symptomatic. Similar results were found for the
primary malignancies located on other sites (32 per cent).

The accuracy of positron emission tomography/computed
tomography surveillance imaging

For all 132 included patients, a total of 396 PET/CT scans were
carried out during the observation period as part of routine

Figure 2. Kaplan–Meier estimation of the cumulative incidence of recurrence after
completion of primary therapy.

Figure 1. Kaplan–Meier estimation of relapse-free survival after completion of
primary therapy.

Figure 3. Kaplan–Meier estimation of overall survival after diagnosis of recurrence,
stratified for curative or palliative treatment. C-censored = curative treated censored
case; P-censored = palliative treated censored case.
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follow up. No scans were included after diagnosis of recur-
rence or a second head and neck cancer. The outcome was
evaluated based on a surveillance interval of six months after
the scan. The scans were divided into time intervals as
shown in Table 3. Overall, 111 scans were performed at 4
months after the end of treatment and 70 scans were per-
formed at 12 months after the end of treatment. This number
decreased to 13 scans at 5 years after the end of treatment. An
additional 60 scans were performed around 8 months post-
treatment, according to the Oncology Guidelines of the
University Hospital of the Vrije Universiteit Brussel. The
number of the PET/CT scans that were simultaneously per-
formed with a CT scan to merge images was 349 (94 per
cent). Iodine-containing contrast was used in addition to
18F-fluoro-2-deoxy-D-glucose for 112 scans (30 per cent).

The numbers of PET/CT scans assessed as positive, equivo-
cal and negative for each time interval are shown in Figure 6a.
The proportions of equivocal scans at 4, 8 and 12 months
post-treatment were 12, 11 and 10 per cent, and these

proportions decreased to 5 per cent and 6 per cent for the
3- and 4-year PET/CT scans. Thereafter no scans were
assessed as equivocal.

The specificity and negative predictive value for detection
of recurrence had ranges of 85–100 and 83–100 per cent,
respectively. Calculations for sensitivity and positive predictive
value were more heterogeneously distributed, with ranges of

Table 2. Detection of other primary malignancies

Time of detection Means of detection and location of malignancy

Pre-treatment Six discovered by PET/CT

– Lungs (two)

– Colon (two)

– Oral cavity

– Prostate

Post-treatment 13 discovered by PET/CT

– Two HNC

– 11 non-HNC

Lungs (five)

Cervix

Breast

Bile duct

Liver

Pancreas

Rectum

Post-treatment Eight discovered by clinical examination

– Six HNC

– Two non-HNC

Inguinal lymph node (Hogkin lymphoma)

Skin (melanoma)

PET/CT = positron emission tomography/computed tomography; HNC = head and neck
cancer.

Figure 4. (a) Kaplan–Meier estimation of overall survival after diagnosis of locoregio-
nal recurrence, stratified for detection modality. (b) Kaplan–Meier estimation
of overall survival after diagnosis of distant recurrence, stratified for symptomatol-
ogy. CE = clinical examination; PET/CT = positron emission tomography/computed
tomography; Clinical-censored = clinical detected recurrence censored; PET/CT-cen-
sored = PET-CT detected recurrence censored; Yes-censored = symptomatic recur-
rence censored; No-censored = asymptomatic recurrence censored.

Figure 5. Kaplan–Meier estimation of cumulative incidence of secondary primary
malignancies after completion of primary therapy. SPM = secondary primary
malignancy.
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56–100 and 20–100 per cent, respectively. After 3.5 years, all
four PET/CT characteristics reached an accuracy of 100 per
cent. Figure 6b shows the proportion of false-positive scans
decreasing over time and Figure 7 shows the PET/CT charac-
teristics for each time interval after completion of primary
treatment.

Discussion

This retrospective analysis evaluates the role of PET/CT in
revealing recurrent disease or synchronous and metachronous
primary malignancies in patients curatively treated for oropha-
ryngeal and hypopharyngeal SCC.

Compared to previous studies, a higher recurrence rate was
found in this cohort, which can be related to the high number
of advanced-stage head and neck cancers at the time of diag-
nosis (86 per cent at stages III and IV) and the ratio of 30 per

cent hypopharyngeal SCC, which is known to have a worse
prognosis than oropharyngeal SCC.19,20 The long median
time of follow up and frequent surveillance with different
modalities may also favour the detection of recurrences.
Most of the recurrences in this study occurred within the
first five years of follow up, whereas other studies have report
a shorter time interval of two years.2,21,22 Recurrence of human
papillomavirus (HPV) positive oropharyngeal SCC is known
to occur later compared to the HPV-negative group, but
there are no data concerning the attributable fraction of
HPV or p16-immunopositive SCC in this study.23–25

The incidence of secondary primary malignancies was rela-
tively consistent and within the range of other studies.5,26

However, the number of secondary primary malignancies
was possibly slightly underestimated, since most SCCs of the
lungs were suspected to be a metastasis of the head and
neck cancer, although no difference can be made histopatho-
logically. The premise for classification as metastases is
strongly supported by the literature, as recent molecular tech-
niques demonstrate that most solitary lung nodules in associ-
ation with head and neck SCC are metastases.27

Surveillance positron emission tomography/computed
tomography

One of the main advantages of PET/CT is its ability to detect
not only locoregional recurrences, but also distant metastases
or secondary malignancies because a full-body scan is carried
out for detection of hypermetabolic spots. In addition, smaller
and more concealed carcinogenic sources are more easily
detected by PET/CT scan compared to other imaging techni-
ques, such as CT or MRI depicting straight anatomy.9 Several
meta-analyses have demonstrated the high sensitivity and spe-
cificity for detection of recurrence by PET/CT, which favours
its use in long-term follow up.7,8 Although performing PET/
CT scans during follow up has become the norm, evidence-
based recommendations on the number and duration of
scans are lacking, and schedules of PET/CT imaging differ
widely among institutions.10–15,28

This study confirms that surveillance PET/CT has a high spe-
cificity and negative predictive value for all time intervals.7,8 In
contrast, the sensitivity and positive predictive value varied consid-
erably. However, to be a suitable screening test during follow up of
asymptomatic patients, a high sensitivity to detect recurrence is
crucial. In early post-therapeutic assessment, diagnostic accuracy
of functional imaging mostly depended on the time interval
between the end of treatment and the imaging examination.7,8

Table 3. Number of total and included PET and PET/CT scans for each time interval

Follow-up scans Time interval* Median time Total scans Included scans PET PET/CT PET/CTce

4 months 2–6 months 3.97 months 111 109 10 65 34

8 months 6–10 months 8.08 months 60 56 3 36 17

1 year 10–18 months 13.25 months 70 67 2 44 21

2 years 1.5–2.5 years 2.07 years 69 66 4 37 25

3 years 2.5–3.5 years 3.00 years 39 36 1 24 11

4 years 3.5–4.5 years 4.07 years 34 24 1 20 3

5 years 4.5–5.5 years 5.06 years 13 12 1 10 1

All Follow-up scans 2 months to 5.5 years 396 370 22 236 112

*Time interval post-treatment after ending primary therapy, noted as the half open interval [x, y[. For example, a 4 month follow-up scan was performed from 2 months up to 6 months. From
6 months the scan was included in the next interval. PET = positron emission tomography; CT = computed tomography; ce = contrast enhanced. In bold: the sum of the above rows

Figure 6. (a) Proportion of positron emission tomography/computed tomography
(PET/CT) scans assessed as positive, equivocal and negative for each time interval
post-treatment. (b) Proportion of true-positive, false-positive, true-negative and false-
negative PET/CT scans for each time interval post-treatment. PET = positron emission
tomography; CT = computed tomography.
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As shown in meta-analyses by Isles et al. and Sheikhbahaei et al.,
the sensitivity of PET/CT is significantly lower in the two and a
half to three months after completion of treatment.7,8

In line with other studies, outcome was assessed after six
months. This (arbitrarily chosen) surveillance interval has a
significant impact on the calculated PET/CT characteris-
tics.7,8,29 For example, a longer time interval to assess outcome
would reduce the negative predictive value of PET/CT scans.
For this reason, it would be beneficial to evaluate negative pre-
dictive value based on the outcome after five years, the time
span in which the majority of recurrences occur.
Furthermore, it would be interesting to analyse the cumulative
overall negative predictive value of two or more negative scans,
which was not within the scope of this study.

Survival benefit

A potential benefit in the form of survival rate is one of the
most important arguments for continued scanning.

The estimated three-year overall survival (23 per cent) after
salvage therapy for recurrence was in line with percentages
found in the literature. According to a meta-analysis from
2016, the pooled three-year overall survival for recurrent oro-
pharyngeal cancer after salvage therapy is 26 per cent.30

For locoregional recurrence, no difference in survival rates
could be demonstrated between detection by PET/CT or diag-
nosis by clinical examination. This result supports the findings
of Ho et al.14

On the other hand, distant recurrences were regularly
detected by imaging techniques. With regard to the debate
on active surveillance imaging of asymptomatic patients, the
survival of this group was compared with that of patients
who were already symptomatic at the time of diagnosis of
metastatic disease. For distant recurrences detected by PET/
CT, a significant survival benefit could be found for patients
who had been diagnosed in an asymptomatic stage ( p <
0.05). This observation supports continued surveillance
imaging by PET/CT for asymptomatic patients.

The different survival times in the symptomatic and asymp-
tomatic groups may be due to the fact that no curative treat-
ment was initiated in the symptomatic patient group.
However, no account was taken of possible lead-time bias,
which may have wrongfully favoured the asymptomatic
group. It also should be noted that because of the relatively
limited cohort size in a single institution, the overall survival
after recurrence is compared between small patient groups
and therefore has less statistical power.

New perspectives supporting long-term active surveillance
imaging

The prominent role of PET/CT in follow up is corroborated by
the observation that all of the asymptomatic and clinical silent
occurrences, accounting for 28 per cent of all recurrences, were
detected by PET/CT. A possible significant survival benefit for
asymptomatic distant recurrences needs to be further investi-
gated, but may favour continued scanning. Between two and
a half and five years post-treatment, only 72 PET/CT scans
were needed to detect four relapses, of which three were clin-
ically occult and asymptomatic. In addition, secondary pri-
mary malignancies occurred with an estimated incidence of
5 per cent for each year after the end of treatment, of which
almost half were detected by PET/CT.

Recent articles request further research on risk-stratified
follow-up protocols, based on pre-treatment characteristics
and baseline PET/CT findings, to identify subgroups of head
and neck cancer patients who may benefit from routine sur-
veillance imaging.1,10,12,16,23 Such research might lead to
more targeted surveillance with PET/CT.

• This retrospective analysis brings new insight to the role of positron
emission tomography/computed tomography (PET/CT) scans during the
follow up of head and neck squamous cell carcinoma

• Overall, 28% of the recurrences were asymptomatic and clinical occult,
and were all detected by PET/CT

• Asymptomatic patients with metastases detected by PET/CT had a
significant survival benefit compared to patients diagnosed in a
symptomatic stage

• Secondary primary malignancies occurred with an estimated incidence of
5% for each year after the end of treatment, of which almost half were
detected by PET/CT

Conclusion

This retrospective analysis, carried out at a single institution,
adds new insights to the current debate on the role of PET/
CT scans during the follow up of head and neck SCC. The
importance in detection of clinical occult recurrences and sec-
ondary primary malignancies was confirmed. In addition,
PET/CT showed high specificity and negative predictive
value for all time intervals. However, sensitivity varied consid-
erably and no benefit for survival could be demonstrated for
locoregional recurrence.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0022215123001214.

Data availability statement. Only anonymous data were processed. All
data and materials as well as software applications support the published
claims and comply with field standards.

Figure 7. Positron emission tomography/computed
tomography characteristics for overall detection of
recurrence for each time interval post-treatment.
Sens = sensitivity; Spec = specificity; PPV = positive pre-
dictive value; NPV = negative predictive value.
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