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Background: Quality of life (QoL) studies are well established when accompanying trials in head and neck cancer, but studies on 
long‑term survivors are rare. Aims: The aim was to evaluate long‑term follow‑up patients treated with an intensified multi‑modality 
therapy. Setting and Design: Cross‑sectional study, tertiary care center. Patients and Methods: A total of 135 oral/oropharyngeal 
cancer survivors having been treated with an effective four modality treatment (intra‑arterial induction chemotherapy, radical surgery, 
adjuvant radiation, concurrent systemic chemotherapy) filled European Organisation for Research and Treatment of Cancer (EORTC) 
QLQ‑C30 and HN35 questionnaires. Mean distance to treatment was 6.1 (1.3–16.6) years. Results were compared with a reference 
patient population (EORTC reference manual). In‑study group comparison was also carried out. Statistical Analysis: One‑sample 
t‑test, Mann–Whitney‑test, Kruskal–Wallis analysis. Results: QoL scores of both populations were well comparable. Global health 
status, cognitive and social functioning, fatigue, social eating, status of teeth, mouth opening and dryness, and sticky saliva were 
significantly worse in the study population; pain and need for pain killers, cough, need for nutritional support, problems with weight 
loss and gain were judged to be significantly less. Patients 1‑year posttreatment had generally worse scores as compared to patients 
with two or more years distance to treatment. Complex reconstructive measures and adjuvant (chemo) radiation were main reasons 
for significant impairment of QoL. Conclusion: Subjective disease status of patients following a maximized multi‑modality treatment 
showed an expectable high degree of limitations, but was generally comparable to a reference group treated less intensively, 
suggesting that the administration of an intensified multi‑modality treatment is feasible in terms of QoL/effectivity ratio.
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INTRODUCTION

In social sciences during the middle of the last century, quality 
of life  (QoL) emerged as an important term to describe living 
conditions. Medicine adopted this parameter, which more and 
more was given an individual character. Today and in the medical 
context, it means the subjective well‑being of individuals, which 
can be measured by psychometric means. In 1980, the European 
Organisation for Research and Treatment of Cancer  (EORTC) 
founded the QoL study group and developed a questionnaire often 

used in clinical trials in oncology.[1] Meanwhile, the measurement 
of QoL was integrated in the evaluation of all treatment modalities 
including palliative care as an additional criterion for success.[2]

Since then, QoL measurement played a prominent role in 
prospective clinical trials to compare different treatment arms, 
or to assess the effect of therapies retrospectively. Long‑term 
studies, however, are rare. In head and neck carcinoma which 
is a world‑wide growing cancer entity with still unfavorable 
outcome, a wide range of treatment modalities has been 
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tried without resounding success. Recently, maximized 
multi‑modality treatment regimens were tested to break 
resistance and counter distant spread.[3,4] The main problem of 
these straining, but also effective therapies was compliance due 
to acute toxicities.

The purpose of this study was to evaluate the long‑term QoL in 
patients after surviving cancer due to an example of intensified 
multi‑modality therapy.

PATIENTS AND METHODS

Totally 135 patients surviving primary oral and oropharyngeal 
squamous cell cancer  [Table  1] were regularly attending the 
follow‑up consultation of the Department of Cranio‑Maxillofacial 
Plastic Surgery of the Goethe‑University Frankfurt, Germany, 
between June and September 2008 and were asked about their 
QoL during that period. Exclusion criteria were age below 
18  years and lacking knowledge of German language. This 
epidemiologic cross‑sectional study was carried out using the 
questionnaire of the EORTC QLQ‑C30  (version  3.0) and its 
additional disease‑specific module QLQ‑HN35.

Treatment of the study patients has been carried out during a 
period between 1992 and 2007  [Table  2]; mean observation 
time since beginning of treatment was 6.1 years (±3.51; range 
1.3–16.6). Fifty‑nine interviewed patients (43.7%) survived longer 
than 5 years.

Summary of actually delivered treatment modalities can be seen 
in Table 3.

Eight patients with primary squamous cell carcinoma of the 
oral cavity and the oropharynx survived after a multi‑modality 
treatment reported earlier.[5] They received three cycles of 
adjuvant systemic 100 mg/m2 cisplatin bolus infusion and 120‑h 
continuous infusion of 1000  mg/m2  5‑fluorouracil following 
radical surgery.

Hundred and twenty‑seven patients with primary oral and 
oropharyngeal cancer survived after an intensified multi‑modality 
treatment consisting of three parts:  (1) Intra‑arterial induction 
chemotherapy with cisplatin given to the primary, with 
concomitant systemic sodium thiosulfate for neutralization, 
followed by  (2) surgery and  (3) adjuvant chemoradiation with 
weekly doses of docetaxel.[4,6]

Treatment was initiated with three cycles of intra‑arterial 
induction highdose cisplatin at 150 mg/m2 given on an inpatient 
basis (hospital admission for 4–6 days due to health care system 
guidelines), 3 weeks apart.

On day 1 of each neoadjuvant chemotherapy cycle, patients 
received hyperhydration and other supportive measures as 
described elsewhere.[7] Using a transfemoral approach, a 4‑french 
catheter containing a coaxial micro‑catheter for superselective 
visualization of the tumor‑feeding vessel by means of fluoroscopy 
and contrast medium was inserted, and cisplatin (medac GmbH, 
Wedel, Germany) at a dose of 150 mg/m2 (maximum absolute 
dose, 300 mg) and diluted in 500 ml of 0.9% saline solution 

Table 1: Patient characteristics
Characteristic n  (%)
No. of patients 135 (100)
Gender

Male 86 (63.7)
Female 49 (36.3)

Median age, years (range) 61 (26‑88)
ECOG performance status at 
baseline

0 82 (60.7)
1 45 (33.3)
2 8 (6)

Primary tumor site
Floor of the mouth 40 (29.6)
Tongue 32 (23.7)
Oropharynx 25 (18.5)
Retromolar trigone 15 (11.1)
Oral cheek mucosa 8 (6)
Mandibular alveolar process 7 (5.1)
Lip 4 (3)
Maxilla 4 (3)

T classification at baseline
T1 41 (30.4)
T2 39 (28.9)
T3 21 (17)
T4 32 (23.7)

N classification at baseline
N0 85 (63)
N1 28 (20.7)
N2 20 (14.8)
N3 2 (1.5)

Stage at baseline
I 39 (28.9)
II 30 (22.2)
III 24 (19.3)
IV 40  (29.6)

ECOG: Eastern cooperative oncology group

Table 2: Distribution of patients per year since treatment
Years since 
treatment

No. 
patients

%

1 6 4.44
2 17 12.59
3 31 22.96
4 11 8.15
5 11 8.15
6 12 8.88
7 9 6.66
8 7 5.18
9 12 8.88
10 7 5.18
11 2 1.48
12 3 2.22
13 3 2.22
14 2 1.48
15 1 0.74
16 1 0.74

was infused at controlled pressure  (2  ml/s). For analgesia, 
0.1–0.3  mg of fentanyl was given intravenously, and in case 
of perfusion of the maxillary artery with occasional tooth ache, 
5–15 mg of mepivacain was injected into the perfused artery. 10 s 
after initiation of the cisplatin infusion, a concomitant intravenous 
infusion of 9 g/m² of sodium thiosulfate was started and continued 
for the duration of intra‑arterial cisplatin administration. After 
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completion of chemoperfusion, hyperhydration and supportive 
treatment were resumed and continued until day 2.

Routine laboratory studies were performed on alternate days 
after the start of neoadjuvant treatment, and toxicity was graded 
using World Health Organization criteria.[8] Acute toxicity of this 
treatment was reported in several papers (e.g., Kovács 2004).[9]

Surgery was the second step of this multi‑modality 
program  (3–4  weeks after neoadjuvant treatment). Since 
significant downstaging of the tumor was not considered a realistic 
aim of induction chemotherapy, all resections were intended 
to include tumor‑free margins based on the tumor extension 
prior to therapy  (which was also recorded on photographs). 
Deep infiltration was assessed by comparison of pretherapeutic 
and presurgical CTs and intraoperative palpation. Surgical 
treatment was carried out according to the guidelines of the 
German‑Austrian‑Swiss Cooperative Group on tumors of the 
maxillofacial region,[10] with two important modifications. First, 
patients with N0 disease after baseline staging including PET 
underwent only ipsilateral suprahyoid neck dissection (a selective 
neck dissection including levels I and IIa), irrespective of the 
localization and size of the primary tumor. Second, in cases of 
lymph node involvement at baseline on whichever side of the 
neck, a Type III modified radical neck dissection was performed. 
If the histological examination of the dissection material revealed 
a positive finding despite baseline N0 classification, a lower 
neck dissection that included levels IIb to V was performed as 
soon as possible to eventually result in a modified radical neck 
dissection. Radical neck dissections were carried out in cases of 
fixed lymph nodes.

Beginning in March 2000, sentinel node dissection (SND) was 
performed instead of suprahyoid neck dissection in cases of 
clinical N0 status. In case of positive sentinel lymph nodes, a 
modified radical neck dissection was performed 1‑week after 
SND.

In case of positive surgical margins (invasive microscopic cancer 
at the resection margins), an additional resection at the respective 
site(s) was carried out. The classification of neck levels and 
types of operations followed the proposal of the Committee for 
Neck Dissection Classification of the American Head and Neck 
Society.[11]

The reconstructive measures were not disturbed by induction 
chemotherapy. In this surviving population, they were composed 
of myocutaneous flaps (14.1%), microsurgical free flaps (12.6%), 
local flaps  (8.1%), and closure following folding, rotation or 
expansion (65.2%).

The last treatment step (obligatory for stage 3 and 4, optional for 
stage 2 patients) involved weekly irradiation of the primary and 
lymphatic drainage area and concurrent systemic administration of 
docetaxel (Aventis Pharma S.A., Antony Cedex, France).[12] Before 
starting chemoradiation, patients were required to complete any 
dental procedure including surgery and tooth extraction, and 
to demonstrate completely healed surgical wounds. Mucositis 
prophylaxis included frequent rinsing of the mouth with 
dexpanthenol and camomile tea. Using thermal plastic masks 
for immobilization and 3‑D planning  (HELAX TMS) according 
to ICRU 50, radiotherapy was administered with a 6 MeV linear 
accelerator in daily fractions of 1.9 Gy on 5 days a week to a 
total dose of 51.3 Gy. If microscopic local tumor residues were 
detected at the surgical margin at primary surgery, an additional 
boost of 10 Gy was delivered; in case of infiltration of a surgical 
margin at the additional resection, a boost of 20  Gy  (5×/
week, 2.0 Gy/day) was delivered to these selected local areas, 
respectively. The target volume was defined as the pretreatment 
tumor site and the bilateral regional lymph node areas including 
the submental, submandibular, pharyngeal and retropharyngeal 
lymph nodes as well as the lower cervical and supraclavicular 
regions, depending on tumor localization and stage. Because of 
the specific surgical procedure used in patients with T1–2 N0 
tumors (suprahyoidal neck dissection), the lower neck was not 
irradiated in these patients. The target volume was treated with a 
rotating field technique combined with lateral and ventral portals 
using multileaf collimators. The allowed radiation dose to the 
spinal cord was 36 Gy. The slightly higher daily dose of boost 
radiation was justified with the smaller target volume.

Concomitant chemotherapy was given on an inpatient basis. 
Docetaxel (25 mg/m2) was administered as an intravenous infusion 
over 60 min on day 2 of each weekly cycle of radiotherapy for a 
maximum of five cycles. To prevent edema and hypersensitivity 
reactions, the patients received oral dexamethasone 4 mg bid and 
oral cimetidine 300 mg daily for 3 days, starting the day before 
each administration of docetaxel. If a hypersensitivity reaction 
occurred, chemotherapy was stopped and prednisolone 250 mg 
and clemastine 2 mg were administered intravenously. Toxicities 
were graded according to the National Cancer Institute Common 
Toxicity Criteria v. 2.0.[13] and have been reported in several 
papers (e.g., Kovács et al. 2005).[12]

Before commencement of the study, local research ethics 
committee approval was obtained. The results of the questionnaires 
were evaluated to obtain “scores” according to the instructions 
of the EORTC, and were compared to QoL scores of a reference 

Table 3: Delivered treatment modalities
Treatment/duration/specification No. of  

patients (%)
Intra‑arterial induction chemotherapy with 150 mg/
m2 cisplatin

96 (71.1)

Local surgery 130 (96.3)
Reconstruction with graft 47 (34.8)

Regional flap 19 (14.1)
Free flap 17 (12.6)
Local flap 11 (8.1)

Neck surgery 113 (83.7)
Bilateral 63 (46.7)
Unilateral 50 (37)

Sentinel node biopsy 46 (34.1)
Selective neck dissection 32 (23.7)
Modified radical neck dissection 24 (17.8)
Radical neck dissection 11 (8.1)

Adjuvant radiation 53 (39.3)
51.3 grays to tumor+lymph nodes 53 (39.3)
+ boost (10 or 20 Grays) 16 (11.9)

Concomitant systemic chemotherapy with 25 mg/m2 
docetaxel (5 scheduled cycles)

48 (35.6)

Adjuvant systemic chemotherapy with 100 mg/m2 
cisplatin and 1000 mg/m2 5‑fluorouracil

8  (5.9)
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population of 2929 head and neck cancer patients who were 
examined by the QoL Group of the EORTC.[14] Reference data 
provide one potential reference point against which a population 
may be compared that was treated e.g., with an exceptionally 
intensified treatment regimen like that of the presented study, to 
look for unexpected long‑term toxicity.

In a second step, values were subjected to an in‑study group 
comparison: The effect of time since beginning of treatment, sex, 
tumor localization, reconstruction measures, neck surgery, and 
adjuvant (chemo) radiation on the QoL was examined.

Descriptive statistics were given as means and standard 
deviations; comparisons of means with constant values were 
carried out with the one‑sample t‑test  (study versus reference 
population), comparisons of two groups were carried out with 
the Mann–Whitney‑test, of more than two groups using the 
Kruskal–Wallis analysis (in‑study group comparisons).

RESULTS

The QoL scores of both populations were well comparable, 
and most of the parameters were similar or not significantly 
different [Table 4].

The general conditions global health status, cognitive and social 
functioning were significantly worse in the study population. From 
the symptomatic scores, fatigue was also significantly worse. In the 
head and neck module, social eating, status of the teeth, opening 
of the mouth, dryness of the mouth and sticky saliva were stated 
to be significantly worse as compared to the reference group 
while pain and need for pain killers, cough, need for nutritional 
support, problems with weight loss and gain were judged to be 
significantly less in the study population.

Time since baseline of therapy played no significant role for a 
change in QoL but patients 1‑year posttreatment had generally 
worse scores as compared to patients with 2 or more years distance 
to treatment. Only exception was social eating (P = 0.043) and 
need of nutritional support (0.011) which was significantly worse 
for patients after 4 years distance to treatment.

Men showed significantly worse scores in cognitive (P = 0.01) 
and social functioning  (P  =  0.02) and had more financial 
difficulties (P < 0.01).

Tumor localization had the following impact: Social contact 
was significantly worse after having cancer of the floor of the 
mouth as compared to the tongue (P < 0.01), sticky saliva and 

Table 4: Comparison of QoL‑values
Mean Standard 

error
Values according 

manual (mean, standard 
deviation)

t‑value P value 
(*=significant)

Study values (EORTC QLQ‑C30)
Global health status 60 2 64.1 (22.7) 2.05 0.049*
Physical functioning 78 2 81.2 (20.4) 1.6 0.119
Role functioning 75 3 78.9 (28.1) 1.3 0.203
Emotional functioning 71 2 72.5 (24.1) 0.75 0.459
Cognitive functioning 81 2 85.9 (19.7) 2.45 0.020*
Social functioning 75 2 82.6 (24.7) 3.8 0.001*
Fatigue 34 2 26.9 (24.9) −3.55 0.001*
Nausea and vomiting 5 1 5.3 (13.7) 0.3 0.766
Pain 27 3 23.2 (26.1) −1.267 0.214
Dyspnoa 21 3 18.2 (26.9) −0.933 0.358
Insomnia 28 3 27.3 (31.8) −0.233 0.817
Appetite loss 18 3 17.7 (28.2) −0.1 0.921
Constipation 12 2 11.1 (22.6) −0.45 0.656
Diarrhoea 8 2 6.1 (16.9) −0.95 0.349
Financial difficulties 21 3 18.2 (29.6) −0.933 0.358

Study values (EORTC QLQ‑HN 35)
Pain 22 2 27.1 (24) 2.55 0.016*
Swallowing 22 2 23.9 (25.3) 0.95 0.349
Senses 20 2 19.3 (28.8) −0.35 0.729
Speech 24 2 28.0 (27.6) 2 0.054
Social eating 29 3 20.9 (25.1) −2.7 0.011*
Social contact 14 2 13.0 (18.9) −0.5 0.620
Sexuality 35 3 31.3 (35.2) −1.233 0.227
Teeth 32 3 25.5 (33.2) −2.167 0.038*
Opening mouth 34 3 19.5 (29.5) −4.833 0.000*
Dry mouth 43 4 30.7 (33.4) −3.075 0.004*
Sticky saliva 37 3 30.5 (33.9) −2.167 0.038*
Coughed 27 3 33.9 (32.2) 2.3 0.028*
Felt ill 22 2 21.6 (28.9) −0.2 0.843
Pain killers 30 4 49.5 (50) 4.875 0.000*
Nutritional support 16 3 26.7 (44.2) 3.567 0.001*
Feeding tube 14 3 19.7 (39.8) 1.9 0.066
Weight loss 19 3 38.9 (48.8) 6.633 0.000*
Weight gain 20 3 27.3  (44.6) 2.433 0.021*

EORTC: European organisation for research and treatment of cancer; QLQ: Quality of life questionnaire



Kovács, et al.: Long‑term quality of life after intensified multi‑modality treatment

Annals of Maxillofacial Surgery |January - June 2015 | Volume 5 | Issue 130

need of feeding tubes were significantly worse in patients with 
oropharyngeal cancer as compared to the tongue (P < 0.01) or 
retromolar trigone (P < 0.01), respectively.

Between the surgical reconstruction methods there has been no 
significant difference in the general scores; however, in the head 
and neck module, scores for swallowing (distant compared with 
free flap and no reconstruction, each P = 0.02), need of feeding 
tubes  (distant compared to local flap and no reconstruction, 
P  =  0.04 and 0.01, respectively; free flap compared to no 
reconstruction P = 0.03), social eating (distant flap compared to 
no reconstruction P < 0.01) and social contact (free compared to 
local flap and no reconstruction, P = 0.01 and 0.03, respectively; 
distant compared to local flap and no reconstruction, P = 0.02 
and 0.05, respectively) were significantly worse for the more 
extensive reconstructive measures.

The laterality of neck surgery had no significant effect on the QoL 
except for the opening of the mouth where unilateral or bilateral 
neck surgery resulted in worse scores as compared to no neck surgery 
(P < 0.01 and 0.02, respectively). Modified radical neck dissection, 
however, was significantly worse as compared to the other modalities 
for swallowing, speech, social eating, social contact, sexuality, mouth 
opening and dryness, sticky saliva, need of feeding tube and weight 
loss (range of P between 0.01 and < 0.001).

Adjuvant radiation resulted in worse QoL as compared to patients 
with no radiation. Emotional and social functioning, appetite, 
swallowing, senses, speech, social eating and contact, sexuality, 
opening of the mouth, and quality of saliva were impaired or 
in the case of pain, mouth dryness, and need of feeding tubes 
intensified (range P between 0.04 and < 0.001). Patients with 
concomitant systemic chemotherapy showed very similar 
impairments of their QoL.

Intra‑arterial induction chemotherapy had no verifiable effect on 
QoL because possible long‑term toxicities were covered by the 
impairment caused by the other modalities. In the eight patients 
with adjuvant systemic chemotherapy, none of the mentioned 
damaging effects could be observed; sticky saliva was found 
significantly less in these patients as compared to the rest of the 
study population (P = 0.03).

DISCUSSION

The described four‑modality treatment achieved high survival 
rates; at a median follow‑up of 4 years, the 5‑year survival rate for 
patients receiving all four modalities was 80%; among patients 
with advanced disease  (stage III and IV), survival was 83 and 
59%, respectively[12] and after a median observation time of 
5 years, the final absolute survival of patients treated with curative 
intention but without completing the protocol in every case, was 
62% (especially, 70% and 50% for patients with operable stages III 
and IV, respectively).[4] This convincing effect was paid quite dearly 
with a loss of the global health status and impairment of cognitive 
and social functioning when compared to a reference population 
of head and neck cancer patients not treated so extensively.

The distribution of significantly impaired findings were similar to 
that of a large Indian tertiary care center.[15] Two studies compared 

their QoL results with scores of a general population,[16,17] which 
does not seem to be adequate; therefore, scores of a reference 
population of head and neck cancer patients were chosen for the 
present study to be more appropriate.

In comparison with this reference population and by in‑study 
comparison, the long‑time survivors reported loss of QoL 
concerning fatigue, status of the teeth, opening of the mouth, 
dryness of the mouth and saliva conditions typically associated 
with  (chemo) radiation. These results are supported by Pourel 
et al.[16] who found mainly emotional and social functioning and 
fatigue being impaired by radiation, and others.[18] Especially 
xerostomia is only very slowly improving following treatment.[19] 
The results for modified radical neck dissection pointed in the 
same direction because patients who underwent this type of neck 
surgery due to higher clinical stage generally got radiation, too. An 
improvement over time as observed by Shah et al.[20] could not be 
seen. Free or distant flaps necessary in case of larger defects due 
to bulky tumors also caused damage to QoL. It can be said that 
higher stages urging for intensified treatment comprising (chemo) 
radiation resulted in higher problems with QoL.[21]

Surprisingly, preoperative chemoradiation followed by 
radical surgery was found to have QoL results comparable 
to other therapies.[22] This possibly could be explained by 
the removal of radiated tissue. Less surprising in this context 
were results which suggested similar QoL whether the patients 
choose primary chemoradiation or surgery with postoperative 
radiation because radiation is acknowledged as the main cause 
for a loss of QoL.[23‑25] In contrast, chemotherapy as induction 
or as single adjuvant modality had no detectable or actual 
effect on QoL.

There has been no significant change of QoL over time, but 
values were better with 2 or more years distance to treatment 
as compared to 1‑year distance. This corresponds to many 
other findings of long‑term studies after surgical and/or (chemo) 
radiation treatment.[18,26‑28]

However, there were scores in the present study which 
did not improve like social eating and need of nutritional 
support, which were worse after 4  years and more; Magné 
et  al.[27] observed that financial and psychological problems 
after concomitant twice‑a‑day radiotherapy and chemotherapy 
in patients with unresectable cancer did not improve, either. 
Other studies even found general deterioration of QoL after 
10 years by 15% when compared with years 1 and 2 following 
treatment.[29] It might be asked, however, whether this correlates 
with general aging because mean age of head and neck cancer 
patients is quite high.

Recently, research turns to prediction of QoL; e.g., were 
pretreatment predictors of depression such factors like smoking 
at diagnosis, more than 14 alcoholic drinks per week, T3 or T4 
status, and more than three medications.[30] The results of the 
present study can be used as predictors, too, proceeding like 
Pierre et al. 2013 did: High tumor stage which needs a more 
complex treatment, and tumor localizations which involve tongue 
suspension are correlated with worse QoL.[31]
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