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ORIGINAL ARTICLE

Long-term quality of life evaluation after laser microsurgery
with or without adjuvant radiotherapy for laryngeal carcinoma

Larenks karsinomu nedeniyle tek basina lazer mikrocerrahisi veya beraberinde
adjuvan radyoterapi uygulanan olgularda uzun dénem yasam kalitesi degerlendirmesi

Amir MINOVI, M.D,, Ahmet URAL, M.D.,! Chantal NOWAK, M.D,,
Marc PEARSON, M.D,, Stefan DAZERT, M.D., Dominik BRORS, M.D.

Objectives: We evaluated long-term quality of life of
patients successfully treated with either laser-assist-
ed microsurgery alone or combined with adjuvant
radiotherapy for laryngeal carcinoma.

Patients and Methods: The study included 53
patients who were treated by laser surgery and 16
patients who were treated by laser surgery com-
bined with adjuvant radiotherapy. Quality of life was
evaluated with two validated questionnaires: the
global EORTC QLQ-C30 and the head and neck
specific EORTC QLQ-H&N35. The mean follow-up
was 59 months (range 10 to 111 months).

Results: Patients receiving adjuvant radiotherapy
showed a significantly lower level of global health
status. Surprisingly, the two treatment groups showed
close similarities with respect to symptoms specific to
the head and neck region. The most frequent com-
plaints were coughing and speech problems in both
groups. On the other hand, patients with a follow-up
duration of more than or less than five years did not dif-
fer significantly with regard to the global health status.

Conclusion: Adjuvant radiotherapy must be selec-
tively utilized in patients treated with laser surgery for
laryngeal carcinoma.

Key Words: Laryngeal neoplasms/surgery; laser therapy/

methods; quality of life; questionnaires; radiotherapy, adju-
vant/adverse effects.

Amagc: Larenks karsinomu nedeniyle sadece lazer
mikrocerrahisi veya lazer mikrocerrahisi ile birlik-
te adjuvan radyoterapi uygulanan olgularin uzun
dénem yasam kalitesi sonuglari degerlendirildi.

Hastalar ve Yontemler: Larenks karsinomu nedeniy-
le lazer mikrocerrahisi uygulanan 53 hasta ve lazer
mikrocerrahisi ile birlikte adjuvan radyoterapi uygu-
lanan 16 hasta calismaya katildi. Yasam kalitesinin
degerlendiriimesinde genel duruma yoénelik olarak
EORTC QLQ-C30 ve bas-boyun bolgesine ydne-
lik olarak EORTC QLQ-H&N35 formlar kullanildi.
Ortalama takip suresi 59 ay (dagihm 20-111 ay) idi.

Bulgular: Genel saglik durumu bakimindan adju-
van radyoterapi uygulanan hastalarin daha kétu
durumda olduklari saptand.. ilging bir bulgu olarak,
bas-boyun bdlgesine 6zgl semptomlar bakimindan
iki grup arasinda fark izlenmedi. Oksiiriik ve konus-
ma sorunlari her iki grupta da gbze c¢arpmaktaydi.
Ayrica, uzun dénem (>5 yil) ve kisa dénem (<5 yil)
takipleri olan hastalar arasinda genel saglik durumu
acisindan anlamli fark bulunmadi.

Sonug: Larenks kanseri nedeniyle lazer mikrocer-
rahisi uygulanan hastalarda adjuvan radyoterapi
verilirken secici olunmaldir.

Anahtar Sézclkler: Larenks neoplazileri/cerrahi; lazer teda-
visi/yéntem; yasam kalitesi; anket; radyoterapi, adjuvan/yan
etki.
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Squamous cell carcinoma (SCC) of the larynx is the
most common malignant tumor of the head and neck
region. In 1986, Steiner et al. introduced surgical treat-
ment of early glottic carcinomas using the CO, laser.
24 Since that time, laser treatment has developed into
an established method not only for laryngeal carcino-
mas but also for benign laryngeal lesions and vocal
cord paralysis.®¥ Several authors reported on excel-
lent results with laser-assisted surgery, especially
for the treatment of T, and T, glottic carcinomas.?>”!
Because of the good oncologic results obtained by
laser surgery, which are similar to or even better
than those obtained by open partial laryngectomy
and radiotherapy, this method has developed into a
widely accepted alternative treatment.

Nowadays, the evaluation of successful treat-
ment in head and neck cancers does not only include
survival time and disease-free period but also the
patients’ quality of life (QoL). Especially the treat-
ment of laryngeal cancer has a great impact on
breathing and verbal communication. Hence, several
authors recently reported on QoL after treatment
of laser surgery for laryngeal carcinomas.®!" Since
1986, the European Organisation for Research and
Treatment of Cancer (EORTC) has released an inte-
grated system for the evaluation of the QoL of cancer
patients. The general EORTC QoL questionnaire
(QLQ-C30) contains five functional scales, three
symptom scales, and a global health status. A spe-
cific module (QLQ-H&NB35) has been designed for
assessment of QoL in patients with head and neck
cancer. Both the core questionnaire and the head
and neck module have continuously been validated
and re-evaluated.!>"

In this paper, we presented our results concern-
ing QoL in patients who were treated by surgery
alone or combined with radiotherapy.

PATIENTS AND METHODS

Design

The study was planned and carried out after com-
pletion of therapy and after approval by the ethic
committee of the Ruhr University of Bochum. Each
patient gave written consent before inclusion into
the study. The quality of life questionnaire was
explained in detail to the patients and was filled
in during the regular outpatient follow-up visit.
As a result, 69 patients filled in the questionnaire.
Patients with a recurrence, secondary tumors, or

other serious illnesses were excluded. The mean
follow-up was 59 months (range 10 to 111 months).
The patients were evaluated in two groups based on
the treatment performed, i.e., surgery alone (group
1) and surgery followed by radiotherapy (group 2).

Preoperative diagnostic assessment of patients
with larynx carcinoma included cervical ultrasonog-
raphy and computed tomography (CT). All T; tumors
showed enlarged suspect lymph nodes on CT scans
and ultrasonography. In these cases, a neck dissec-
tion was performed. All other supraglottic tumors
showed no signs of lymphatic metastases in the
radiologic diagnosis. “Wait and see” policy was
applied for these patients.”” Adjuvant radiotherapy
was performed for all T; tumors. Adjuvant radio-
therapy was performed for T, tumors when the free
margin of tumor resection was below 0.5 cm.

To analyze the long-term quality of life, we fur-
ther divided the patients into two groups based on
the time elapsed from completion of treatment, i.e.,
less than five years and more than five years.

Questionnaires

For the assessment of the quality of life, we used the
EORTC Quality of Life QLQ-C30 German version 3.0
and EORTC QLQ-H&N35, a specific module devel-
oped for patients with head and neck tumors.t4

The EORTC QLQ-C30 consists of six functional
scales on physical (5 items), role (2 items), emotional
4 items), cognitive (2 items), social (2 items) and
global health (2 items) statuses; three symptom
scales on fatigue (3 items), nausea/vomiting (2 items),
and pain (2 items); and six single items on dyspnea,
insomnia, appetite loss, constipation, diarrhea, and
financial difficulties. The patients are asked to
answer the questions with yes/no responses, or by
defining four points from 1 to 4 (1 = not at all, 2 = not
much, 3 = moderate, 4 = very much), or on a visual
analog scale (1 = very bad to 7 = excellent).

Higher scores for the functional scales represent bet-
ter quality of life, whereas higher scores on the symp-
tom-oriented scales indicate more severe complaints.
The EORTC QLQ-H&NB35 consists of 35 questions on
symptoms caused by the disease and side-effects of the
treatment, for which answers are expected to rate four
conditions as in the EORTC QLQ-C30.

Statistical analysis

The data were analyzed using SPSS for Windows
version 11.5. For the description of the study groups,
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TABLE I
PATIENT CHARACTERISTICS

Surgery Surgery and
(n=53) radiotherapy (n=16)

Sex

Male 45 13

Female 8 3
Mean age (years) 65.3 58.4
Tumor location

Supraglottic 4

Glottic 49 9
TNM Stage

Carcinoma in situ 8 -

T 23 -

T 15 -

T, 7 13

T, - 3

N, 53 12

N, - 1

N, - 1

N, - 1
Mean follow-up (months) 61 54
Tracheotomy 1 3

the mean value and standard deviation were deter-
mined as descriptive measures. The t-test was used
to determine statistical significance for normally
distributed values, and Mann-Whitney U-test was
used for analysis of variables that were not normally
distributed. The level of statistical significance was
set at p<0.05 for all tests.

RESULTS

Table I summarizes the clinical details of the
participants. The two groups were similar with
respect to age distribution and the mean follow-
up period. Most patients (n=23) who were treated
by surgery alone had T,, glottic carcinoma. All
patients who were treated by surgery and radio-
therapy had at least T, laryngeal carcinoma. The
mean follow-up was 61 months in group 1 and 54
months in group 2.

Table II shows the results of the EORTC QLQ-
C30 for the two treatment groups, respectively.
Concerning the EORTC QLQ-C30 questionnaire,
patients who did not receive radiotherapy showed
significantly better scores on global health status
(p<0.01), and physical (p<0.05) and cognitive (p<0.01)

functioning than those who received adjuvant radio-
therapy. On the other hand, patients who received
adjuvant radiotherapy showed significant deterio-
ration in seven of nine categories of the symptom
scales.

Table IIT shows the results of the specific EORTC
QLQ-H&N35. We found low symptom scores for
most items. The highest symptom scores were
obtained for speech problems and coughing in both
groups without any significant difference. Patients
receiving additional radiotherapy experienced sig-
nificantly more problems with sticky saliva and dry
mouth (p<0.01) and sensing problems especially for
smell (p<0.05). No significant differences were found
between the two treatment modalities with respect
to pain, swallowing, social eating, opening of mouth,
use of pain killers, and nutritional supplements.

Figure 1 shows the most important mean scores
of both EORTC questionnaire modules for patients
with follow-up duration of more than five years and
less than five years. Patients whose follow-up was
less than five years more often complained of consti-
pation and use of pain killers. The two groups were

TABLE II
EORTC QLQ-C30: LASER SURGERY VERSUS
LASER SURGERY AND RADIOTHERAPY
IN LARYNGEAL CARCINOMAS (MEAN+SD)

EORTC QLQ-C-30 Surgery Surgery and

(n=53) radiotherapy (n=16)

Functional scales

Physical* 82.2+20.2 53.8429.4
Role 73.2426.6 44.4+42.7
Emotional 72.3£24.0 65.6+40.2
Cognitive** 83.3+21.1 52.2+30.8
Social 77.5+24.7 63.3126.1
Global health status** 67.6118.3 43.3+22.8
Symptom scales/items
Fatigue™ 28.0+24.1 57.7£38.3
Nausea and vomiting™  2.5+7.0 22.2+33.7
Pain** 14.5+26.7 5224377
Dyspnea 35.5+33.3 60.0+31.4
Insomnia** 27.5+30.9 66.7+43.6
Appetite loss*™* 13.0+26.7 44.4+43.0
Constipation®™ 6.5£16.6 35.6142.7
Diarrhea 3.6+12.7 13.3+£27.6
Financial difficulties™  12.3£22.6 46.7+39.4

*p<0.05; **p<0.01.
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TABLE III
EORTC QLQ-H&N35: LASER SURGERY VERSUS
LASER SURGERY AND RADIOTHERAPY
IN LARYNGEAL CARCINOMAS (MEAN+SD)

EORTC QLQ-H&N35 Surgery Surgery and
(n=53) radiotherapy (n=16)

Pain 8.9+15.3 20.0+26.7
Swallowing 6.7£11.3 26.7£29.7
Sense problems* 7.2418.1 22.2431.3
Speech problems 44.7+31.8 36.3£30.4
Social eating 2.5+4.9 19.4+27.0
Social contact 9.6+13.7 16.0£16.3
Less sexuality 32.6+37.8 32.2431.8
Teeth* 14.5£26.9 31.1+34.4
Opening of mouth 2.248.3 2.248.6
Dry mouth** 31.8437.2 75.6£36.7
Sticky saliva*™ 22.5+35.3 44.4+44.8
Coughing 40.6+34.4 57.8+£26.6
Feeling ill 21.7+274 44.4+37.1
Pain killers 21.7+41.7 40.0+£50.7
Nutritional supplements 4.3+20.6 6.7+25.8
Weight loss 15.2+36.3 40.0+50.7
Weight gain 21.7+41.7 26.7+45.8

*p<0.05; **p<0.01.

similar with regard to global health status. A slight
improvement was noted in sensual symptoms.

DISCUSSION

Several authors have demonstrated the efficacy of
endoscopic laser resection or radiotherapy in the
treatment of laryngeal cancer.''*" In this study, we
focused on the quality of life of long-term survivors
treated with laser-assisted surgery for laryngeal car-
cinoma. Our data show that the global health status
is highly dependent on the treatment modality. The
patients treated with additional radiotherapy exhib-
ited significant impairment in their global health
status. As reported by Olthoff et al.’® the symptom
‘fatigue’ differed significantly between irradiated
and nonirradiated patients. Concerning the surgery
group, our results were consistent with those report-
ed in the literature.”"! Physical and cognitive func-
tions were more likely to be impaired in patients
to whom adjuvant radiotherapy was administered
following laser surgery.

Functional scales of the EORTC QLQ-C30 showed
highly significant differences in the assessment of
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Fig. 1. Comparison of the mean domain scores of patients based
on the length of follow-up.

global health status, cognitive functioning, and symp-
tom scales. Ohlwein et al.™ reported similar results
with a slightly better global health status in patients
undergoing minimal invasive laser surgery.

The ENT-specific EORTC QLQ-H&N35 interest-
ingly showed very few differences between the two
treatment modalities. Irradiated patients showed
typical symptoms, such as dry mouth and sticky
saliva, which were caused by the therapy. Coughing
was one of the major problems in both groups.
Although patients receiving additional radiotherapy
had larger tumors and more excision of laryngeal
tissue, the majority of the items on the EORTC
QLQ-H&N35 did not show significant differences
between the two treatment modalities.

As previously reported, speech problems were
also one of the major complaints."l Problems with
senses especially concerning smell were mentioned
by patients who were treated with additional radio-
therapy. Recently Bindewald et al.?” who reported
from a re-analysis of two multi-institutional cross-
sectional studies found that postoperative radio-
therapy had the highest impact on the patients’
QoL irrespective of other clinical factors following
surgery for laryngeal carcinoma.

In our study, nausea-vomiting, pain, insomnia,
loss of appetite, constipation, and financial problems
were the global problems that existed more fre-
quently in patients receiving adjuvant radiotherapy.

The indicators of quality of life seemed to be inde-
pendent of the length of follow-up after completion
of treatment. Even though patients whose length of
follow-up was more than five years showed slightly
better results in the items of global health status
and social functioning, there were no significant
differences in the main symptoms like coughing
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and speech after laser-assisted surgery. Especially,
it is expected that coughing and speech problems
should improve over time. In contrast to previous
reports, 121 the quality of life of our patients was
not dependent on the time passed after completion
of treatment. These results emphasize the need for
multidisciplinary coordination to handle the prob-
lems that may impair the quality of life in patients
with larynx cancer.

In conclusion, our study showed that patients
treated with surgery alone showed better global
health status and a lower symptom profile than those
receiving adjuvant radiotherapy. Therefore, adjuvant
radiotherapy must be selectively used in patients
treated with laser surgery for laryngeal carcinoma.
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