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than surgical treatment. Global QL was not affected by 
any treatment. In general, the QL data were not as dis-
criminating as presumed. To evaluate coping abilities, 
objective measures (voice, swallowing, breathing) 
should be obtained for comparison in further investiga-
tions. 

 Copyright © 2006 S. Karger AG, Basel 

 Introduction 

 Every laryngeal cancer and its treatment have an im-
pact on the physical, psychological and social health of 
patients. If patients are able to relate their actual life and 
health situation (posttreatment) to the situation they had 
(pretreatment), or want, or expect (fi ctive), following the 
‘gap theory’, this difference could represent an increase 
or decrease in health-related quality of life (QL)  [1] . 

 In addition to cost analyses, the evaluation of QL after 
different treatments becomes relevant, provided that the 
oncological outcomes are comparable  [2] . 

 In order to assess health-related QL in cancer patients, 
irrespective of their specifi c diagnosis or treatment, a gen-
eral ‘core’ questionnaire, called QLQ-C30, was developed 
and validated by the European Organization for Research 
and Treatment of Cancer (EORTC)  [3] . Later, the EORTC 
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 Abstract 
 The objective of this study was to evaluate the impact 
of different surgical treatments as well as of radiother-
apy for laryngeal carcinomas on health-related quality 
of life (QL). In a prospective, randomized multicenter 
study (fi ve university hospitals in Germany), a total of 
146 patients with laryngeal carcinomas (UICC stages: 
I–IV) underwent different surgical treatments (32 total 
laryngectomies, 81 CO 2  laser microsurgical partial lar-
yngectomies, 33 open partial laryngectomies). Postop-
erative radiotherapy was performed in 44 patients. QL 
data were obtained by using the EORTC QLQ-C30 ques-
tionnaire (developed by the European Organization for 
Research and Treatment of Cancer). Impaired QL data 
were seen after total laryngectomy and after radiother-
apy. Radiotherapy seemed to have more impact on QL 
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designed and validated a specifi c ‘module’ questionnaire 
for head and neck cancer, the QLQ-H&N35  [4] . 

 However, previous studies often failed to verify 
 signifi cant QL differences in patients with head and 
neck cancer, comparing surgical and radiotherapeutic 
treatments or concerning changes over time during or 
after treatment  [5] . Even after total laryngectomy, the 
impact on QL data was not as distinctive as assumed 
 [2, 6–9] . 

 The aim of our study was to determine the impact of 
different surgical treatments on QL. For the fi rst time, QL 
scores of patients treated with endoscopic CO 2  laser mi-
crosurgery for laryngeal carcinomas were compared with 
those of patients who had undergone an open partial lar-
yngectomy or a total laryngectomy. We addressed the 
question of whether more advanced tumors or more in-
vasive surgery with corresponding functional defi cits will 
affect QL scores in an appropriate manner. The impact 
of adjuvant radiotherapy was also investigated. 

 Materials and Methods 

 Patients 
 In a prospective, randomized multicenter study, QL data of 443 

previously untreated patients with head and neck squamous cell 
carcinomas (oral cavity, oropharynx, hypopharynx, larynx) were 
obtained (week 0 to week 156), in order to investigate the outcome 
after an adjuvant mistletoe extract therapy. Mistletoe extract had 

not shown either an effect on cancer disease (disease-free survival, 
5-year survival rate) or on QL  [10] . 

 Of these patients, 177 with laryngeal cancers underwent a pri-
mary surgical treatment with curative intention. The aim of this 
study was to assess the QL impact of tumor stages, different surgi-
cal approaches as well as of adjuvant radiotherapy in laryngeal 
cancer patients. For this purpose, health-related QL data were col-
lected on condition that curative treatment was successful. The 
observation period was 60 weeks. In order to avoid a tumor disease-
related impact on posttreatment QL data, all patients who devel-
oped recurrences at local, regional or distant sites or second pri-
mary cancers during this period were excluded. In addition, the 
data of patients who died during this period were not considered, 
irrespective of the cause of death. 

 Of all 177 patients, 19 (11%) developed local recurrences during 
the observation period. Distant metastases were diagnosed in 4 
(2%) patients. Eight patients (5%) died. No second primary cancer 
was observed within this period. After exclusion of these patients 
(n = 31), all subsequent data refer to the remaining subgroup of 146 
patients ( table 1 ). 

 Total laryngectomy was performed in 32 patients. For partial 
laryngectomy, 81 patients underwent an endoscopic CO 2  laser mi-
crosurgical and 33 patients an open approach. A total of 44 (30%) 
patients received conventionally fractionated postoperative radio-
therapy (2 Gy per day, 5 days per week, median total dose of 
60 Gy), to the primary site and both sides of the neck. Radiother-
apy started between 8 and 10 weeks after the surgical treatment. 

 Of the 146 patients (13 females and 133 males), 54 tumors were 
classifi ed as stage I, 37 as stage II, 20 as stage III and 35 as stage IV 
in accordance with the criteria of the International Union against 
Cancer (UICC, 1992)  [11] . The mean age was 56 years (range: 29–
70 years) ( table 1 ). 

 QL Assessment 
 The QLQ-C30 (2nd version) was applied to measure QL scores 

before (week 0), during (week 8, week 28) and after (week 60) treat-
ment. Later weeks (up to week 156, see main publication)  [10]  were 
not analyzed in this study because the immediate impact of differ-
ent treatments was investigated. These measures should not be in-
fl uenced by long-term effects of the oncological disease. In addition, 
missing data increased over time and affected the statistical power. 
We were unable to use the QLQ-H&N35 because it had not been 
validated for the German language when we started in 1993. 

 The QLQ-C30 (with a total of 30 items) includes 5 functional 
scales (2 items cognitive, 4 items emotional, 5 items physical, 
2 items role and 2 items social functioning), 3 symptom scales 
(3 items fatigue, 2 items pain, and 2 items nausea and vomiting), 
a global QL scale with 2 items and 6 single items (appetite loss, 
constipation, diarrhea, dyspnea, fi nancial diffi culties, sleep distur-
bance). According to the EORTC QLQ-C30 scoring manual, all 
subscales and item scores were linearly converted to a 0–100 scale. 
For functional and global QL scales, higher scores indicate a high-
er level, whereas for symptom scales and single items, higher scores 
represent a lower level of functioning and QL  [12] . 

 Statistics 
 For data analysis, the statistical software SAS (SAS Institute 

Inc., Cary, N.C., USA) for Windows was used. An extension of the 
Wilcoxon-Mann-Whitney test for factorial designs with longitudi-
nal data was applied to analyze the time profi les and group effects 

  Table 1.  Patient characteristics 

All patients
(n = 146)

TLE
(n = 32)

LPLE
(n = 81)

OPLE
(n = 33)

Sex 
Male 133 (91) 30 (94) 71 (88) 32 (97)
Female 13 (9) 2 (6) 10 (12) 1 (3)

Age, year
Median 56 55 57 56
Range 29–70 29–70 38–70 40–68

UICC stage 
I 54 (37) 0 36 (44) 18 (55)
II 37 (25) 2 (6) 25 (31) 10 (30)
III 20 (14) 12 (38) 5 (6) 3 (9)
IV 35 (24) 18 (56) 15 (19) 2 (6)

Tracheotomy 25 (17) – 1 (1) 24 (73)
Radiotherapy 44 (30) 24 (75) 12 (15) 8 (24)

TLE = Total laryngectomy; LPLE = laser microsurgical partial 
laryngectomy; OPLE = open partial laryngectomy. Figures in pa-
rentheses indicate percentages.

  



 QL after Laryngeal Carcinoma  ORL 2006;68:253–258 255

of the scores of the different groups  [13] . All interactions were in-
cluded using a three-factorial design with time-dependent replica-
tions. In case of a signifi cant higher-level interaction, a stratifi ed 
analysis was added. Statistical signifi cance was defi ned as p  !  
0.05. 

 Results 

 As presumed, the highest percentage (94%) of moder-
ately advanced and advanced tumors (stages III–IV) was 
seen in totally laryngectomized patients. Regarding the 
patients after partial laryngectomy, stage III-IV disease 
was seen in 25% of patients who had undergone laser mi-
crosurgical treatment and in 15% of patients treated with 
open partial laryngectomy. A temporary tracheotomy 
was performed in 1% after endoscopic laser surgery, but 
in 73% after open partial laryngectomy. Adjuvant radio-
therapy was performed in 75% after total laryngectomy, 
in 15% after laser microsurgery and in 24% after open 
partial laryngectomy. Details are shown in  table 1 . 

 Missing data appeared in several patients and in-
creased over time. They were due to incomplete or miss-
ing questionnaires, because many patients came from far 
away and were followed up by their ENT doctor at home. 
To exclude a systematic selection of QL data, the values 
from week 0 were analyzed depending on their presence 
in the later weeks (weeks 8 and 28, week 60). It turned 
out that all missing data were missing at random (Wil-
coxon test, p  1  0.20 for 25 of 30 variables and p  1  0.05 
for 5 of 30 variables). In subsequent group comparisons, 
time profi les and group effects were considered analo-
gously for statistical analyses. 

 No signifi cant differences in QL scores were detected 
between the organ-sparing treatments (laser microsurgi-
cal or open approach). The circumstance of an open ap-
proach with tracheotomy versus a transoral treatment 
without tracheotomy did not affect QL scores signifi cant-
ly at any time under consideration (p  1  0.05). 

 All signifi cant results with respect to the different sur-
gical treatments are due to worse QL scores of totally lar-
yngectomized patients related to patients after laser sur-

  Table 2.  The infl uence of different treatments (radiotherapy, surgery) and tumor stages on scales of the EORTC 
QLQ-C30 

Surgery Radiotherapy UICC tumor stages

TLE vs.
(n = 32)

 LPLE vs.
 (n = 81)

 OPLE
 (n = 33)

RT vs.
(n = 44)

 NR
 (n = 102)

III, IV vs.
(n = 91)

 I, II
 (n = 55)

Functional scales
Cognitive functioning n.s. n.s. n.s.
Emotional functioning + n.s. n.s.
Physical functioning n.s. n.s. n.s.
Role functioning n.s. n.s. n.s.
Social functioning n.s. n.s. n.s.

Symptom scales
Fatigue + ++ n.s.
Pain n.s. + n.s.
Nausea and vomiting n.s. ++ n.s.

Single items
Appetite loss o o o
Constipation o o o
Diarrhea n.s. n.s. n.s.
Dyspnea o o o
Financial diffi culties o o o
Sleep disturbance n.s. n.s. n.s.

Global QL n.s. n.s. n.s.

Time profi les and group effects are considered. n.s. = Not signifi cant; + = signifi cant (p < 0.05); ++ = signifi cant 
(p < 0.01); o = signifi cant higher-level interaction; TLE = total laryngectomy; LPLE = laser microsurgical partial 
laryngectomy; OPLE = open partial laryngectomy; RT = radiotherapy; NR = no radiotherapy.
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gical or open partial laryngectomy. After total laryngec-
tomy, we saw signifi cantly lower values for ‘emotional 
functioning’ (p = 0.047) and the symptom ‘fatigue’ was 
signifi cantly increased (p = 0.013). ‘Global QL’ was not 
affected ( table 2 ). These deteriorations in totally laryn-
gectomized patients appeared in week 8 and week 28 and 
persisted up to week 60 ( fi g. 1 ). 

 Comparing the QL data of all patients with (n = 44) 
and all patients without postoperative radiotherapy (n = 
102), signifi cantly lower QL scores were measured for ir-
radiated patients ( table 2 ). After radiotherapy, we saw a 
signifi cant increase in the symptom scales: ‘fatigue’ (p = 
0.006), ‘pain’ (p = 0.035) and ‘nausea and vomiting’ (p = 
0.002) ( fi g. 2 ). There was no evident impact of radiother-
apy on ‘global QL’. 

 Tumor stages did not show any signifi cant impact on 
functional scales, symptom scales or single items. Also, 
‘global QL’ was not affected ( table 2 ). 

 Discussion 

 The EORTC QLQ-C30 questionnaire is one of the 
most popular instruments for QL assessment in cancer 
patients, because of its high specifi city, reliability and va-
lidity  [3] . In our main publication, QL data were obtained 
up to week 156 after treatment  [10] . In this study, only 
the fi rst 60 weeks were analyzed, because long-term ef-
fects of tumor diseases were not to be considered. Fur-
thermore, missing data increased in later weeks, because 
patients died or avoided traveling long distances from 
their home to our hospital. This resulted in a decreasing 
discriminative power of analysis over time. According to 
the literature, the fi rst year after treatment (surgery, che-
motherapy, radiotherapy) is assumed to be the most sen-
sitive period for changes in health-related QL  [7, 8] . 

 A signifi cant increase (which indicates lower level of 
QL) in all symptom scales (‘fatigue’, ‘pain’ and ‘nausea 
and vomiting’) was seen after radiotherapy. With regard 
to the surgical treatment, a signifi cant impact on QL 
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  Fig. 1.  The values of totally and partially 
laryngectomized patients differed signifi -
cantly (p  !  0.05). Box plot graphs refl ect 
minimum, 25th, 50th, 75th percentiles and 
maximum. Higher scores represent a lower 
level of functioning and QL. TLE = Total 
laryngectomy; LPLE = laser surgical partial 
laryngectomy; OPLE = open partial laryn-
gectomy. 

  Fig. 2.  The values of irradiated and not ir-
radiated patients differed signifi cantly (p  !  
0.01). Box plot graphs refl ect minimum, 
25th, 50th, 75th percentiles and maximum. 
Higher scores represent a lower level of 
functioning and QL. RT = Radiotherapy; 
NR = no radiotherapy. 
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scales was only seen after total laryngectomy with chang-
es in ‘emotional functioning’ and in the symptom scale 
‘fatigue’. No signifi cant impact on health-related QL was 
seen after open partial laryngectomy with tracheotomy in 
comparison to a transoral laser surgical procedure with-
out tracheotomy. In our study, neither the impact of more 
invasive surgical treatments (i.e. open approach with tra-
cheotomy), nor the impact of more advanced tumor stag-
es (corresponding to more invasive approaches and pro-
nounced defi cits after treatment) were as distinctive as 
presumed. 

 Handicaps after surgical treatments seemed to be ap-
proved by our patients, but side effects after radiotherapy 
(stomatitis, xerostomia) might have affected their QL 
more than surgery did. An impact of radiotherapy, and 
particularly of xerostomia, on health-related QL has also 
been seen by others  [5, 7, 14] . 

 Previous studies also often failed to verify signifi cant 
QL differences in patients with head and neck cancer, 
comparing surgical and radiotherapeutic treatments or 
concerning changes over time during or after treatment. 
Regardless of the applied instrument (QLQ-H&N35 in 
conjunction with the QLQ-C30, University of Washing-
ton Head and Neck QLQ, General Health Questionnaire 
combined with functional single items), the differences 
revealed were not as distinctive as assumed, even after 
total laryngectomy  [2, 6–8] . When comparing QL after 
endoscopic CO 2  laser microsurgery versus radiotherapy 
for early laryngeal carcinomas, no signifi cant differences 
were seen by Stoeckli et al.  [5]  in the global QL. However, 
they saw functional defi cits after radiotherapy due to xe-
rostomia. 

 The QL data obtained are probably infl uenced by the 
patients’ positive or negative attitude to their therapy. In 
our study, radiotherapy was performed as an adjuvant 
approach. In case of poor acceptance, the impact of side 
effects (i.e. mucositis, xerostomia) on health-related QL 
might be greater. 

 The lack of impact after surgical treatments, even 
when using the ENT-specifi c module QLQ-H&N35 in 
addition to the core questionnaire QLQ-C30, in spite of 
functional defi cits (i.e. after tracheotomy), was interpret-
ed in other studies as being due to coping abilities, adap-
tation to the postoperative situation or posttreatment re-
sponse shift  [6, 7, 15] . 

 This fact may also be based on a traditionally specifi c 
relationship between surgeon and patient. In particular, 
curatively intended surgery might satisfy patients even if 
functional defi cits are unavoidable. A positive attitude to 
the surgical approach could help patients to overcome 

disadvantages that arise from their treatment. These pa-
tients might adapt to their postoperative situation with-
out an impact on health-related QL. 

 The missing impact of obviously function-impairing 
surgical treatments might also indicate optimal pre- and 
postoperative care and successful rehabilitation. But at 
least temporary handicaps (breathing, swallowing, voice) 
cannot be denied and the verifi cation of functional skills 
by objective measurements becomes mandatory. 

 The subjective QL scores (functional scales, symptom 
scales, single items) provide a picture of the impact of 
different treatments on health-related QL and might help 
us to understand how patients handle impairments that 
arise from their disease or its therapy. In addition to on-
cological data, like survival rate, recurrence rate or dis-
ease-free survival, the assessment of QL should be in-
cluded in oncological study designs, because QL describes 
one part of the functional outcome after laryngeal cancer 
treatment  [16] . 

 In further investigations, time-related objective tests 
(videofl uoroscopy, body plethysmography, computerized 
voice analyses) will be added for correlation analyses with 
the subjective QL scales. This might provide a basis for 
further investigations of coping abilities. Also by using 
the QLQ-H&N35 module, ENT-specifi c symptom scales 
will be considered and compared to the objective values 
(swallowing or respiratory disorders, voice quality). 
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