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ABSTRACT

Purpose. To test the hypothesis that head and neck cancer (HNC) patients are in need of specialized fol]_

This was done by an evaluation of the FU activities in a cohort of patients followed longitudinally for five years with
focus on optimal duration and interval of post-therapeutic follow-up.

Methods. The study evaluated a cohort consisting of 197 consecutive patients with HNC treated at Aarhus University
Hospital from 1 January to 31 December 2009. The inclusion criteria was that patients should be deemed free of disease
two months after completed primary curative intended treatment or after primary curative salvage. It left 141 patients
available for analysis. Data were collected through a medical chart review and from the Danish Head and Neck Cancer
Group (DAHANCA) database. Parameters recorded were: regular or extraordinary visit, alarm symptoms, late morbid-
ity and the consequences of these.

Results. The 141 patients underwent 1408 FU visits. Only 15 of the 141 patients had no tumor problems or morbidity
issues raised at any FU visit. Suspicion of recurrent disease was observed at 207 of the 1408 FU visits, involving
97 patients and resulted in a total of 370 diagnostic procedures; 170 (82%) visits with suspicion of recurrence occurred
within 3V2 years after end of treatment. A recurrence was verified in 30 patients. Additionally four new primary head
and neck cancer was diagnosed during follow-up. There were 1150 visits (82%) involving 135 patients in which late
treatment-related morbidity was recorded. Actions taken related to morbidity happened in 71 patients, but no new prob-
lems appeared after three years.

Conclusion. The study document the need of specialized FU, as 86% of all HNC survivors have tumor or severe
morbidity issues during FU. The data suggest that 3%2-year FU after ended therapy may be sufficient for the majority
of patients.

Danish head and neck cancer (HNC) patients are
offered a five-year follow-up (FU) program accord-
ing to the DAHANCA guidelines (www.dahanca.
dk). This strategy was partly tailored to enable early
detection of recurrent disease, as more than 80% of
all recurrences appear within three years after treat-
ment [1], and with the underlying assumption that
early detection provides a better chance of a cure.
Despite the lack of evidence towards this practice,
both regarding detection of recurrences and diagnos-
ing new primary tumors, many patients are enrolled
in FU programs at potentially high costs each year
[2,3]. Follow-up strategies in HNC differ worldwide

in the recommended frequency of FU visits and
duration of the FU, but no strategy has been proven
superior to detect recurrence of disease or new
primary tumors [2,3]. Other significant reasons for
scheduled FU are evaluation of treatment response,
monitoring and management of complications, opti-
mization of rehabilitation, promotion of smoking and
excessive alcohol cessation, provision of support,
counseling and patient education.

We hypothesize that curatively treated HNC
patients benefits from scheduled FU visits as this
strategy detects recurrences timely for successful
salvage. Furthermore, HNC patients are in need of
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continued management of morbidity which is han-
dled at the same occasion. To test this hypothesis we
evaluated the FU activities performed in a cohort of
patients with HNC longitudinally followed for five
years. The aim was to identify the optimal duration
and frequency of post-therapeutic follow-up. To our
knowledge no other study has, approached this topic
considering all problems in a longitudinal manner.

Methods

The study evaluated a cohort of 197 consecutive new
patients with carcinoma of the head and neck treated
at Aarhus University Hospital between 1 January and
31 December 2009. Included patients should be
deemed free of disease two months after ended pri-
mary curative intended treatment or after primary
curative salvage. This left 141 patients eligible for this
study (Supplementary Figure 1, to be found online
at http://informahealthcare.com/doi/abs/10.3109/02
84186X.2015.1028591). The patients’ first FU visit
after the two months post-treatment evaluation was
included in the analysis. For the majority of patients
this took place approximately five months after final-
ized treatment whereas a few patients had their visit
brought forward due to symptoms. At each FU all
patients underwent a full clinical examination of the
head and neck.

Data were extracted from medical records and
recorded in the DAHANCA database. This database
contains a wide range of prospectively recorded
information regarding patient and tumor character-
istics, treatment and outcome. We added supplemen-
tary information concerning the FU visits: Was it a
regular or extraordinary visit?; Did the patient/physi-
cian report any acknowledged alarm symptoms or
signs of recurrence (Table I)?; Did the patient suffer
from late treatment-related morbidity, and if so what
type of morbidity and degree of severity (www.dah-
anca.dk) [5]? Finally, we recorded further diagnostic
work-up initiated on suspicion of recurrent disease
or late morbidity, and the type of management/refer-
rals performed.

Statistical analysis was mainly of descriptive char-
acter. The outcome of the consultations were illus-
trated by Kaplan-Meier failure curves for potential
explanatory variables. In addition, potential explana-
tory variables were expressed by odd ratios (OR).The
following variables were included in the analysis:
Alarm symptoms, primary treatment, primary tumor
site and type of FU visit in terms of scheduled or
acute visits. Outcome of consultations were calcu-
lated from the date of ended primary treatment until
the date of first recurrence or suspicion of recurrence,
time of first referral to management of morbidity or
first registration of moderate to severe morbidity.

All analysis was performed by STATA 12
software package. The Regional Ethics Committee
concluded that the study was a quality assurance
project, and as such did not need formal approval.

Results

Table I shows the 141 patients characteristics and the
recoded alarm symptoms at 1408 FU visits and their
association with recurrences. The median follow-up
period was 4.8 years (0.4-5.6) calculated from the
end of treatment. Most follow-up visits were accord-
ing to schedule (n=1218), or doctor (n=32) or
patient requested (n=84). The remainder were in
response to diagnostic work-up (n = 74). Median FU
frequency was 4 (range 1-10) in the first year, 3
(1-7) in the second year, 2 (1-8) in the third year, 2
(1-5) in the fourth year and 1 (1-4) in the fifth year.
Overall the median number of visits per patient was
11 (1-19). Additional 434 extra visits were performed
outside the FU clinic for diagnostic procedures.
These visits were not included in the analysis.

Recurrence of disease

Alarm symptoms and signs of recurrent disease
were recorded at 285 visits (Table I, Figure 1A,
Supplementary Figure 3A, available online at to be
found online at http:/informahealthcare.com/doi/
abs/10.3109/0284186X.2015.1028591). In 177 FU
visits the alarm symptoms consisted of subjective
symptoms alone; and in 58 FU visits they were com-
bined with objective signs. Signs alone occurred
at 50 FU visits. In 73% (207/285) of the FU
visits involving 94 patients (and occurring from 1 to
11 times), the doctor raised a suspicion of recur-
rence. The rate of FU visit with doctor’s suspicion of
recurrent disease was 15% (207/1408). Suspicion
was most commonly seen in cancer of the pharynx
(n=34) followed by larynx (n=22) and oral cavity
(n=21). Most FU visits which gave rise to suspicion
of recurrent disease, 64% (n=132) happened on
regular follow-up and 25% (n=53) were extra visits
brought forward by the patients. If patients were
symptomatic 35% requested an acute visit. The risk
of being suspected of recurrence was higher when
the FU visit was brought forward by the patient [OR
12.9 (95% CI 8.1-20.9)] compared with scheduled
FU visits. Likewise, the risk of being suspected of
recurrence was significantly higher if the alarm symp-
tom was pain [OR 22.7 (95% CI 15.1-33.9)].

A recurrence was verified in 30 patients, and the
risk of a true recurrence was significantly related
to pain as a presenting symptom [OR 11.4 (95%
CI 5.4-23.8)]. Five (17%) were asymptomatic.
A total of 370 procedures were performed to verify
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Table 1. Patient and visit characteristics.

Suspicion of Verified
Characteristics Frequency recurrence recurrence
Gender
Male 92 124 21
Female 49 83
Age
Median 61 (23-91)
Distribution of tumor site
Pharynx 44 83 17
Larynx 34 49 2
Oral cavity 34 45 8
Sino-nasal 8 8 2
Salivary gland 16 17 1
Unknown primary tumor 5 5 0
Tumor stage
1-11 73 100 6
1-1v 63 102 24
Unknown 5 5 0
Treatment
Radiotherapy 48 79 10
Chemo-radiotherapy 34 60 13
Postoperative radiotherapy 22 20 3
Surgery 37 48 4
Alarm symptoms and signs
Hoarseness 15 10 1
Pain 142 97 51
Otalgia 36 24 9
Dysphagia 13 10 4
Cough 15 8 4
Respiratory problems 5 4 1
Lymph node 20 19 4
Weight loss 14 8 9
Bleeding 6 5 3
Hypacusis 3 1 2
Cranial-nerve paresis 1 1 0
Tumor 70 60 25
Other 39 27 9
Ulcer 30 22 13
Sinusitis 1 0 0

The alarm symptoms and their frequency were recorded when either the patient and/or the physician
suspected a recurrence. The list of alarm symptoms is DAHANCAS list of primary symptoms of HNC.
In this setting applied as symptoms of recurrent of disease. Furthermore, we it recorded whether the
patient was symptomatic or asymptomatic whenever alarm symptoms were recorded.
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Figure 1. Recordings of the frequency of alarm symptoms (A) and the frequency of all the recordings of moderate-severe morbidity
(B) during the five-year FU. Most recordings took place in the early FU.
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or dismiss the suspicion. The median number of pro-
cedures (per patient) performed was 2 (1-21). As
shown in Figure 2A most procedures and verifica-
tions happened within 31/2-year after completed
treatment. The median time from suspicion to veri-
fication or dismission was 14 (3—106) and 15 (0-131)
days, respectively. The pattern of failure of was in T
site (n=16), N-site (n=4), M site (n=8), T and N
site (n=1), N and M site (n= 1), respectively. The
most common site of recurrence was pharynx
(n=17) followed by the oral cavity (n=8). In fact,
the hazard ratio for getting a recurrence was much
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Figure 2A. Shows the accumulated FU visits during the five-year
FU. The distribution of the 285 consultations with alarm
symptoms, the 207 visits in which suspicion of recurrent disease,
the distribution of the 370 diagnostic procedures and the
169 referrals conducted during FU in regard to management of
morbidity. Figure 2B Shows “time to first recording” of suspicion
of recurrent disease, referral to management of morbidity and
registration of moderate to severe morbidity. It illustrates that only
few new problems occurred after 3% years of FU.

higher for patients with pharynx carcinoma when
compared with other tumor sites [OR 3.4 (95% CI
1.6-7.1)].

Distant metastases were mostly diagnosed in
other departments (6/9). Salvage treatment with
curative intent was offered to 16 patients and was
successful in 7. Overall 28 patients have died and 18
of them of the primary HNC.

A total of 23 new primary tumors were recorded,
but only four were in the head and neck area (1 oral
cavity, 2 larynx and 1 pharynx). Only two of the lat-
ter were identified in the FU clinic; the remaining 21
tumors were diagnosed in other departments.

Morbidity

Data regarding late morbidity and management are
listed in Table II and Supplementary Table I (to be
found online at http://informahealthcare.com/doi/ab
$/10.3109/0284186X.2015.1028591). Totally 4262
recordings of any morbidity were conducted. A total
of 135 (96%) of the patients were diagnosed with
any late treatment-related morbidity. The manage-
ment of morbidity largely consisted of medical pre-
scription or referrals to an otolaryngologist or
maxillofacial surgeon. Such action occurred at 10%
of all FU visits (n = 144/1408) (Supplementary Table
I to be found online at http://informahealthcare.
com/doi/abs/10.3109/0284186X.2015.1028591).
Instructions about the importance of smoking
cessation [8,9] were equally distributed throughout
the FU course. Smokers or former smokers consti-
tuted 121 (86%) of all included patients. Of the
smokers, 45 had stopped before the diagnosis of can-
cer and 24 at the time of diagnosis or during FU,
but 52 patients continued smoking despite advice of
cessation.

Supplementary Figures 2 and 3B (to be found
online at http:/informahealthcare.com/doi/abs/
10.3109/0284186X.2015.1028591) show that mod-
erate to severe morbidity was observed in 335 visits
involving 68 patients. About half had sustaining
symptoms throughout the five years. They had all
(except one) received radiotherapy (RT) as a part of
their primary treatment. Among those treated with
surgery alone the main problems was speech and eat-
ing trouble due to decreased mobility of the tongue.
A minor part suffered from tissue defects and aspira-
tion tendency due to velopalatal insufficiency.

Referrals for further management of morbidity
were assigned to 71 patients (1-10 referrals per
patient). Figure 2B shows that after 3% year post-
treatment only one patient developed a new record-
ing of moderate to severe morbidity. The hazard ratio
of recordings of moderate-severe morbidity was sig-
nificantly increased if the patients had RT as part of
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Table II. Any recordings of morbidity and the distribution between the different treatment modalities.

Treatment modality Surgery PORT RT RT+ Chemo All
Visits/number of patients 387/37  215/22 487/48 319/34 1408/141
Morbidity Total
Dysphagia 58 70 117 154 399
Xerostomia 98 119 301 251 769
Hoarseness 38 54 264 120 476
Edema 30 22 271 156 479
Mucosal atrophy 36 84 338 223 681
Fibrosis 58 99 242 200 599
Caries 7 11 23 45 86
Neurological symptoms 15 11 13 6 45
Osteoradionecrosis 0 9 3 14 26
Low state of nutrition 11 21 14 31 77
Decreased tongue mobility 22 18 1 6 47
Taste disorder 1 2 7 25 35
Trismus 5 21 3 22 51
Respiratory problems 1 1 19 9 30
Pain 4 19 7 34 64
Reduced ability to work 0 10 21 31 62
Fatigue 2 4 25 23 54
Symptoms of depression 2 3 19 13 37
Stenosis esophagus 0 3 16 4 23
Damage to swallowing related structures 8 5 6 12 31
Other late morbidity 60 36 54 60 191
Total 456 622 1764 1439 4262

The recordings of any morbidity (light, moderate, severe) observed among the 141 included patients.
Each patient can suffer from more than one of the above listed morbidities (observed median was

3 morbidities per patient with a range of 0-13).

PORT, postoperative-radiotherapy; RT, radiotherapy.

their treatment [OR 5.8 (95% CI 2.8-9.2)]. Fur-
thermore, it shows that no new patients had a first
time referral for management of morbidity after that
same time point. Supplementary Figure 4 (to be
found online at http://informahealthcare.com/doi/
abs/10.3109/0284186X.2015.1028591) shows all
distribution over time of all interventions towards
either tumor or morbidity problems. Interventions
were prescribed in 373 visits. The distribution of
these visits ranged between 17% and 31% each year.
In the fifth year, only four patients (at 5 visits) had
management towards previously detected morbidity
corresponding to 3% of all patients.

Only 15 (11%) patients completed all FU visits
with no tumor problems or morbidity issues raised
at any time. Further five (4%) patients had no
problems, but did not complete FU due to death of
other causes.

Discussion

The study was undertaken to evaluate the structure
and timing of the current FU practice in HNC
patients. Two groups [2,3] have recently reviewed the
literature regarding optimal duration and interval of
post-therapeutic FU, and both concluded, that spe-
cialist FU should be maintained with frequent visits

in the first two years and thereafter with declining
frequency. However, they both acknowledged that
only low level of evidence exists. Boysen et al. [10]
made the assertion that follow-up clinic appoint-
ments could be cut “by a modest estimate of one-
third” with no negative consequences for patient
outcome. This is in tune with our results where only
very few new patients presented problems after 3%
years of FU.

It appears that there is very little survival benefit
of FU [5,6,10-14]. Despite this, most authors stated
that the five-year FU period cannot be reduced due
to the high risk of developing new primaries, man-
agement of late treatment-related morbidity as well
as psychosocial tasks [5,6,15-17]. In the present
study we found that only very few new primary
tumors were detected in the FU clinic, and that no
patients were offered management of new morbidity
after the completed 3 years. A risk assessment
before terminating the ordinary FU will identify the
group of patients who need continued management
of existing morbidity. In our cohort, only four patients
(3%) had management of previously detected mor-
bidity in the fifth year of follow up. This corresponds
well with the 2% seen in our former study [4]. We
did not record guidance of patients in relation to
morbidity, as the medical charts were incomplete in
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this regard. However, in our former study we observed
that 49% of the patients received guidance for exist-
ing morbidity, and that this happened both early or
late in the FU [4].

Our study confirmed the hypothesis that head
and neck cancer patients are in need of specialized
follow-up. This supports the current and planned
strategy of DAHANCA (www.DAHANCA.dk) with
a higher frequency of FU visits in the first two years
followed with a decreasing frequency in the following
years as the risk of recurrence is declining, as are the
visits with symptomatic patients. Only few patients
were suspected of recurrence of disease late in the
FU, and only two patients had proven late recur-
rences (4.5 and 5 years after ended primary treat-
ment). For patients with alarm symptoms of recurrent
disease it is important to have a quick access to med-
ical attention. In order to ensure an adequate patient
awareness of the symptoms should patient education
be incorporated into the FU program. In a recent
evaluation of the Danish HNC FU program among
619 patients we found that appearance of new symp-
toms between visits generally did not result in the
patient requesting an earlier visit, indicating the
necessity of patient education [4]. Furthermore our
present study also indicate that patients are reluctant
in bringing the FU visit forward, as only 35% of
symptomatic patients did that. Focus should be
placed on appearance of pain, lump/tumor, ulcer,
weight loss and enlarged lymph nodes. Pain was the
most frequent alarm symptom among the verified
recurrences (53%). In order to increase patient
awareness of these alarm symptoms, we believe
implementation of a self-reporting system, as for an
example, a questionnaire on “patient reported out-
come measures”, could be useful (PROM) [18].
However, any changes to the current structure of
scheduled visits are best evaluated in a randomized
trial design.

Conclusion

Our data support the usefulness of specialized FU,
as 86% of all HNC survivors have tumor or moder-
ate to severe morbidity issues during FU. For the
majority of patients it was sufficient with a 3% year
FU after completed therapy. After that time
resources should be allocated for individualized FU
for those patients, who continue to have severe
problems.
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