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ABsTRACT
Radiotherapy as well as endoscopic laser surgery as the most widely used treatment mo-
dalities for T1a glottic carcinoma cause minor morbidity and negligible mortality and re-
sult in more or less comparable, excellent cure and larynx preservation rates. Therefore, 
other outcome measures such as voice-related problems and health status are important 
factors in the choice of treatment for T1a glottic cancer. The present study focuses on 
voice- related problems in the daily life of patients treated by radiotherapy or endoscopic 
laser surgery for T1a glottic cancer. Self ratings on health status assessed by means of 
COOP/WONCA health status charts and voice problems evaluated with a validated voice-
specific questionnaire (the Voice Handicap Index) and overall judgment on voice quality 
were obtained. A total of 102 patients (56 treated by endoscopic laser surgery and 46 
treated by radiotherapy) with at least 1-year follow-up were included. Response scores 
were high: 52 (93%) patients after endoscopic laser surgery versus 40 (87%) patients af-
ter radiation therapy completed and returned the questionnaires. A high percentage of 
patients reported voice problems in daily life: 58% of the patients following radiotherapy 
and 40% of the patients following endoscopic treatment had abnormal VHI scores. The 
difference between both treatment modalities proved to be significant. No significant dif-
ferences were found concerning health status or overall judgment of voice quality. Mod-
erate correlations were found between total VHI score and voice quality judgment and 
the COOP/WONCA social activities chart. This study reveals that treatment for T1a glottic 
cancer often does result in voice problems in daily life, negatively influencing patients 
social activities. Patients selected for endoscopic laser surgery on average report fewer 
voice-related problems than those who underwent radiotherapy.
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INTRODUCTION
In many centers the preferential treatment for early glottic carcinoma is still radiotherapy, 
although endoscopic laser surgery has gained in popularity since the first description in 
the 1970s25. As in any cancer, the choice of treatment depends on cure rates, treatment 
morbidity and mortality, organ preservation rate, quality of life, functional outcome and 
costs.

Cost studies reveal that objective and hidden costs (such as traveling time or work missed) 
for T1a glottic cancer are substantially greater in patients treated with radiotherapy than 
in patients treated with endoscopic laser surgery 2,3,8,17,23. Of course, cost aspects are of in-
fluence in treatment decision  strategy only if cure and laryngeal preservation rates, treat-
ment morbidity, voice quality and health-related quality of life outcomes are comparable 
for both treatment modalities.

Although scarcely objectively evaluated in the literature, most authors consider both 
radiotherapy as well as endoscopic surgery for T1a glottic cancer to cause only minor 
treatment morbidity and negligible mortality. High cure rates and larynx preservation are 
reported in studies on radiotherapy2,3,6,12,13,20 or endoscopic laser surgery2,3,6,15,17,20,26 for T1 
glottic carcinoma, ranging from 66–95% after radiotherapy versus 76–96% after endo-
scopic laser surgery; larynx preservation  rates range from 89–99% after radiation versus 
93–100% after endoscopic laser surgery. Despite comparable cure and larynx preservation 
rates and lower costs for endoscopic laser surgery, radiotherapy is often the treatment of 
choice because of the generally held opinion that voice quality is poor after endoscopic 
laser surgery. A review of the literature on studies comparing voice outcome after radio-
therapy or endoscopic laser surgery for T1a glottic carcinoma, however, reveals substan-
tial methodological and intersubject variation precluding adequate comparison (Table 1). 
Studies either reported no significant differences in voice outcome between both treat-
ment modalities3,4,16,18,20 or a better voice quality after radiotherapy5,6,21. Although Hirano 
et al. in 19859 and Wedman et al. in 200227 reported a significant difference on video-
stroboscopic evaluation of the mucosal wave of the affected vocal fold in favor of ra-
diotherapy, both treatment modalities were comparable in these two studies as far as 
conversational voice quality was concerned.

Recently, two studies23,24 reported on the health-related quality of life of patients after ra-
diotherapy versus endoscopic laser surgery for early glottic cancer (Table 1). No significant 
differences were found between both treatment modalities on generic or cancer-specific 
questionnaires (as the UW-QOL-R or the EORTC QLQ-C30): all patients had excellent sco-
res on overall quality of life in both studies. Contradictory results were found on domain-
specific questionnaires on head and neck cancer. Smith et al.23 revealed excellent scores 
on the PSS-HN (eating in public, how well speech could be understood and normalcy of 
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diet). Stoeckli et al.24, however, found elevated scores for the three speech-related items 
on the head and neck specific EORTC QLQ-H&N35 (hoarseness and trouble talking to oth-
er persons or on the phone) for patients both after radiotherapy and after endoscopic 
laser surgery.

Reviewing all previously mentioned studies, one can only conclude that voice outcome 
following treatment of T1a glottic cancer is contradictory: head and neck-specific ques-
tionnaires show no differences (although elevated scores) on speech-related items, while 
voice analyses show no differences between the two treatment modalities (radiotherapy 
and endoscopic laser surgery) in half of the studies, but a better voice outcome after ra-
diotherapy in the other half.

The goal of the present study is to gain more insight into voice-related problems in daily 
life by obtaining self ratings on overall voice quality and on a validated voice-specific ques-
tionnaire (the Voice Handicap Index) in a large cohort of patients treated by radiotherapy 

Table1. Overview of comparable studies on voice outcome and quality of life assessment after 
endoscopic surgery and radiotherapy for early glottic carcinoma. Therapy: ES endoscopic surgery, 
RT radiotherapy. Time schedule: m months, yrs years, n.i. no information, * significantly better 
voice outcome after radiotherapy.
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or endoscopic laser surgery for T1a glottic cancer. These self-reported voice outcome re-
sults are compared with self ratings on the COOP/WONCA, a generic questionnaire on 
functional health, to investigate relations between specific voice outcome and overall sta-
tus of functional health of patients treated for T1a glottic cancer.

sUBjECTs AND mETHODs

Patients

In this retrospective study, the medical charts of 1,082 patients treated for a laryngeal car-
cinoma between 1992 and 2001 in the VU medical center in Amsterdam were reviewed. 
Inclusion criteria for the present study were: (1) T1a glottic carcinoma treated either by 
subepithelial or subligamental CO2-laser cordectomy19 or radiotherapy, (2) a follow-up 
period of at least 12months after initial treatment, (3) primary site controlled and free of 
disease at time of inclusion, (4) not suffering from or recently treated for another disease 
interfering with vocal function or general health at the time of inclusion and (5) alive and 
still in the follow-up program. The inclusion criteria were met by 102 patients (56 treated 
by endoscopic CO2-laser surgery and 46 treated by radiotherapy). They all received an 
information letter, a letter requesting their consent and the questionnaires. Response 
scores were high: 52 (93%) patients after endoscopic CO2-laser surgery versus 40 (87%) 
patients after radiation therapy completed and returned the questionnaires (Table 2).

The choice between radiotherapy or endoscopic laser surgery was based on pretreatment 
videolaryngostroboscopic evaluation of mucosal undulation on the affected vocal fold. 
In case of an absent mucosal undulation, indicating possible tumor infiltration in deeper 
layers of lamina propria or vocalis muscle, radiation therapy was the treatment of choice. 
Curative doses of radiation ranged from 5,000 to 7,000cGy in 20 to 35 daily fractions. In 
case of a present mucosal undulation, indicating superficial tumor growth, CO2-laser cor-
dectomy was performed.

Table 2. Patient characteristics
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Quality of voice

To assess voice-related problems in daily life, the Voice Handicap Index (VHI) was used, 
a standardized and validated questionnaire to assess a person’s level of handicap result-
ing from a voice disorder or voice disorder treatment10. The VHI has been translated into 
Dutch and validated. The VHI consists of an overall question on the quality of the voice 
(with four response levels) and 30 statements on voice-related aspects in daily life (with 
five response levels). Summarizing the scores on the 30 statements leads to a total VHI 
score ranging from 0 to 120. A higher score corresponds to a worse voice-related func-
tional status (see appendix 2). Total VHI scores were collected from a control group of 16 
males and 19 females (mean age 38years, range 17–72) without voice problems and jud-
ged by a trained speech pathologist to have a normal voice quality. Mean total VHI score 
in this control group was 2.3 (S.D. 2.7, range 0–9) with a prediction interval of 7.7. Total 
VHI scores of 10 or lower are therefore considered as normal.

Functional health status

Functional health as an aspect of quality of life was assessed by means of COOP/WONCA 
charts, which are widely used in primary health care to determine the functional health 
status of groups of patients with chronic diseases28. COOP/WONCA charts represent six 
dimensions: physical fitness, mental well-being, daily activities, social activities, change in 
health and overall health. Each chart consists of a question referring to the status over the 
past 2 weeks and five response levels, supported by simple drawings. In all charts, lower 
scores refer to better functioning, except for the chart ‘change in health,’ where a middle 
score represents no change in health, a higher score represents better and a lower score 
worse health. These charts were validated for many languages, including Dutch (see ap-
pendix 3).

statistical analyses

Independent Mann-Whitney tests were carried out to assess the effect of treatment mo-
dality on self ratings of the VHI and the COOP/WONCA charts. Spearman correlation coef-
ficients were calculated to determine relations between VHI and COOP/WONCA scores.

REsULTs

COOP/WONCA charts

No statistical differences concerning functional health status were found between both 
treatment modalities on the COOP/WONCA charts (Table 3).
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VHI

A significant difference between treatment modalities was found for the total VHI score (p 
< 0.05) with a lower (better) score for the patients treated with endoscopic surgery (mean 
VHI score 12) as compared to the radiated patients (mean VHI score 18). Based on the 
normal VHI score of 10 or lower, 60% of the patients treated with endoscopic surgery had 
a normal VHI score vs. 42% of the patients treated with radiation, illustrated in Figure 1.

Analysis of the separate VHI statements (see appendix 2) reveals that patients after radio-
therapy have significantly higher (worse) scores (p<0.05) than patients after endoscopic 
surgery on 5 of the 30 VHI statements. On intelligibility (F3) 39% of the patients after 
endoscopic surgery report problems vs. 60% of the patients after radiotherapy. After en-
doscopic surgery 4% of the patients mentioned that they spoke less to friends, neighbors 
or relatives because of their voice (F11) vs. 17% of the radiated patients. A creaky and 
dry voice (P13) was mentioned in 43% of the patients after endoscopic surgery vs. 70% 
after radiotherapy. In 49% of the endoscopically treated patients the voice deteriorated 
in the evening (P21) vs. 70% of the irradiated patients. The voice gave out in the middle 
of speaking (P26) in 18% of the patients after endoscopic surgery vs. 37% of the patients 
after radiotherapy.

Table 3. Percentages of patients on COOP/WONCA score 
categories after treatment for T1a glottic carcinoma. ES 
endoscopic surgery, RT radiotherapy
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Regarding the statement on overall voice quality, no differences between treatment mo-
dalities was found (70% of all patients report overall good voice quality).

Relations between VHI and COOP/WONCA

Spearman correlation coefficients were calculated between the total VHI score, the score 
on the statement on voice quality and on the COOP/WONCA charts (Table 4). A significant 
strong correlation was found between total VHI score and the statement on quality of the 
voice (rho = 0.67). Significant correlations were found between the total VHI score and the 
COOP/WONCA charts for social activities (rho = 0.27), mental well being (rho = 0.23) and 
overall health (rho = 0.21).

Figure 1. Distribution of VHI scores of patients 
treated for T1a glottic carcinoma as related to 
treatment modality

Table 4. Spearman’s rank correlations between VHI and COOP/WONCA charts
Results are given only in the case of significant correlations, p < 0.01, p < 0.05.
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DIsCUssION
In this retrospective study a large number of patients reported voice-related problems in 
daily life following treatment for T1a glottic cancer. There proved to be a significant differ-
ence between both treatment modalities: 58% of the patients treated with radiotherapy 
had an abnormal VHI score versus 40% of the patients treated with endoscopic surgery. 
Fung et al.7 reported slightly better VHI scores (mean VHI score 13) in 13 patients treated 
with radiotherapy for T1a glottic cancer than were found in our radiotherapy group. Beh-
rman et al.11 assessed worse VHI scores (mean VHI score 29) in 20 patients (13 T1a and 7 
T1b) after radiotherapy.

Several studies comparing voice outcome following radiotherapy or endoscopic treatment 
by means of response scores on a single statement on voice quality revealed no differenc-
es between treatment modalities16,20,23,24,27. However, voice problems in daily life comprise 
more than just the quality of voice. Next to static physical voice aspects (e.g., “my voice 
sounds creaky”) and dynamic physical voice aspects (e.g., “my voice is worse in the eve-
ning” or “my voice gives out on me”), the VHI also includes aspects such as intelligibility 
(e.g., “people have difficulty understanding me”) and avoidance of social contacts (e.g., 
“I speak less often with friends”). There can be little doubt that a structured, validated 
instrument such as the VHI gives more insight into voice-related problems in daily life of 
patients treated for early glottic cancer than single statement evaluation of voice quality.

Just like the studies of Stoeckli et al. 24 and Smith et al.23 on generic quality of life question-
naires, we were unable to find differences between both treatment modalities on func-
tional health status (COOP/WONCA). Because norm scores on the COOP/WONCA charts 
are lacking, data were compared with those from Kinnersley et al.14, who compared the 

Table 5. Median COOP/WONCA chart score after treatment for T1a glottic carcinoma 
compared with data from the literature (Kinnersley et al.14. ES endoscopic surgery, RT 
radiotherapy 
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COOP/WONCA charts of 100 patients who consulted primary health care, irrespective of 
disease or complaints, and 73 controls (Table 5).

It seems that most patients after treatment for T1a glottic cancer have comparable sco-
res with the control group from Kinnersley’s study on daily activities, social activities and 
change in health. Concerning physical fitness and overall health, our patients following 
T1a laryngeal cancer treatment resemble more the patient group from Kinnersley’s study. 
Striking high scores were found for the mental well-being of patients treated for T1a glot-
tic cancer as compared with patients and controls of Kinnersley’s study. High levels of 
happiness and mental well-being have been reported before in patients treated for head 
and neck cancer11,22, and the high scores in our study might be explained by the fact that 
the patients were cured from cancer and had organ preservation, which are among the 
highest outcome priorities of patients with laryngeal cancer.

Examination of relations between voice-related problems in daily life and general health 
status revealed significant correlations between scores on the VHI and the COOP/WON-
CA charts for social activities, mental well-being and overall health, indicating that many 
patients after treatment for early glottic cancer do encounter voice problems that can 
lead to problems in their social life, mental well-being and overall health. However, more 
(prospective) studies are needed to investigate these specific side effects of treatment on 
general health status and quality of life.

From this study, it could be concluded that more T1a laryngeal cancer patients treated 
with radiotherapy encounter voice-related problems in daily life than patients who have 
been selected for endoscopic surgery. However, it has to be taken into consideration that 
patient selection was based on laryngo-stroboscopic findings with implications concern-
ing the depth of tumor invasion (superficial tumors treated with endoscopic surgery and 
deeper infiltrating tumors treated with radiotherapy), and therefore this possibly also 
influenced the voice outcome. Nevertheless, for this selected group of patients with su-
perficial T1a glottic carcinoma, endoscopic surgery proves to be a good alternative for 
radiotherapy from the voice outcome point of view.



Health status and voice outcome after treatment for T1a glottic carcinoma 63

3

REFERENCEs
1. Behrman A, Abramson AL, Myssiorek D.  A comparison of radiation-induced and 

presbylaryngeal dysphonia. Otolaryngol Head Neck Surg 2001;125:193–200.

2. Brandenburg JH.  Laser cordotomy versus radiotherapy: an objective cost analysis. Ann Otol 
Rhinol Laryngol 2001;110:312–318.

3. Cragle SP, Brandenburg JH. Laser cordectomy or radiotherapy: cure rates, communication, 
and cost. Head Neck Surg 1993;108:648–654.

4. Delsupehe KG, Zink I, Lejaegere M, Bastian RW. Voice quality  after  narrow-margin  
laser  cordectomy  compared  with laryngeal  irradiation.  Otolaryngol  Head  Neck  Surg  
1999;121:528-533.

5. Elner A, Fex S. Carbon dioxide laser as primary treatment   of   glottic   T1S   and   T1a   
tumours.   Acta   Otolaryngol [Suppl] 1988;449:135–139.

6. Epstein BE, Lee DJ, Kashima H, Johns ME. Stage T1 glottic carcinoma: results of radiation 
therapy or laser excision. Radiology 1990;175:567–570.

7. Fung K, Yoo J, Leeper HA. Vocal function following radiation for non-laryngeal versus laryngeal 
tumors of the head and neck. Laryngoscope 2001;111:1920–1924.

8. Goor KM, Mahieu HF, Leemans CR, Peeters AJGE, Langendijk JA,  Agthoven  van  M.  
Decorticatie  met  behulp  van  de CO2-laser, een doelmatig alternatief voor radiotherapie 
in de behandeling  van  kleine  T1a  carcinomen  van  de  glottis.  Ned Tijdschr Geneeskd 
2003;147:1177–1181.

9. Hirano M, Hirade Y, Kawasaki H. Vocal function following carbon dioxide laser surgery for 
glottic carcinoma. Ann Otol Rhinol Laryngol 1985;94:232–235.

10. Jacobson G, Johnson A, Grywalski C, Sibergleit A, Jacobson G, Benninger MS, Newman CW. 
The Voice Handicap Index (VHI): development and validation. Am J Speech Lang Pathol 
1997;6:66–70.

11. Katz MR, Irish JC, Devins GM, Rodin GM, Gullane PJ. Psychosocial adjustment in head 
and neck cancer: the impact of  disfigurement,  gender  and  social  support.  Head  Neck  
2003;25:103–112.

12. Kaiser TN, Sessions DG, Harvey JE. Natural history of treated  T1N0  squamous  carcinoma  of  
the  glottis.  Ann  Otol Rhinol Laryngol 1989;98:217–219.

13. Kelly MD, Hahn SS, Spaulding CA, Kersh CR, Constable WC, Cantrell RW. Definitive radiotherapy 
in the management of  stage  I  and  II  carcinomas  of  the  glottis.  Ann  Otol  Rhinol Laryngol 
1989;98:235–239.

14. Kinnersley  P,  Peters  T,  Stott  N.  Measuring  functional health status in primary care using 
the COOP-WONCA charts: acceptability, range of scores, construct validity, reliability and 
sensitivity to change. Br J Gen Pract.1994; 44:545–549.



Chapter 364

15. Koufman  JA.  The  endoscopic  management  of  early squamous carcinoma of the vocal cord 
with the carbon dioxide surgical laser: clinical experience and a proposed subclassification. 
Otolaryngol Head Neck Surg 1986;95:531–537.

16. McGuirt WF, Blalock D, Koufman JA, Feehs RS, Hilliard AJ, Greven K, Randall M. Comparative 
voice results after laser resection or irradiation of T1 vocal cord carcinoma. Arch Otolaryngol 
Head Neck Surg 1994;120:951–955.

17. Myers  EN,  Wagner  RL,  Johnson  JT.  Microlaryngoscopic  surgery  for  T1  glottic  lesions:  a  
cost-effective  option. Ann Otol Rhinol Laryngol 1994;103:28–30.

18. Ott S, Klingholz F, Willich N, Kastenbauer E. Die bestimmung der qualität der sprechstimme 
nach therapie von T1-und  T2-  stimmlippenkarzinomen.  Laryngol  Rhinol  Otol  1992;71:236–
241.

19. Remacle M, Eckel HE, Antonelli A, Brasnu D, Chevalier D, Friedrich G, Olofsson J, Rudert 
HH, Thumfart W, Vincentiis DM, Wustrow TPU. Endoscopic cordectomy, a proposal for 
a classification by the working committee, European Laryngological Society. Eur Arch 
Otorhinolaryngol 2000;257:227–231.

20. Rosier JF, Gregoire V, Counoy H, Octave-Prignot M, Rombaut P, Scalliet P, Vanderlinden F, 
Hamoir M. Comparison of external radiotherapy, laser microsurgery and partial laryngectomy 
for the treatment of T1N0M0 glottic carcinomas: a retrospective evaluation. Radiother Oncol 
1998;48:175–183.

21. Rydell R, Schalén L, Fex S, Elner A. Voice evaluation before and after laser excision vs. 
radiotherapy of T1a glottis carcinoma. Acta Otolaryngol 1995;115:560–565.

22. Sharp  HM,  List  M,  MacCracken  E,  Tenson  K,  Stocking  C, Siegler M. Patients’ priorities 
among treatment effects in head  and  neck  cancer:  evaluation  of  a  new  assessment  tool. 
Head Neck 1999;21:538–546.

23. Smith JC, Johnson JT, Cognetti DM, Landsittel DP, Gooding WE,  Cano  ER,  Myers  EN.  Quality  
of  life,  functional outcome and costs of early glottic cancer. Laryngoscope 2003; 113:69–76.

24. Stoeckli  SJ,  Guidicelli  M,  Schneider  A,  Huber  A,  Schmid  S. Quality of life after treatment for 
early laryngeal carcinoma. Eur Arch Otorhinolaryngol 2001;258:96–99.

25. Strong MS, Jako GJ. Laser surgery in the larynx: early clinical  experience  with  continuous  
CO2  laser.  Ann  Otol  1972;81:791–798.

26. Thomas JV, Olson KD, Neel HB III, DeSanto LW, Suman VJ. Recurrences after endoscopic 
management of early (T1) glottic carcinoma. Laryngoscope 1994;104:1099–1104.

27. Wedman J, Heimdal J-H, Elstad I, Olofsson J. Voice results in patients with T1a glottic 
cancer treated with radiotherapy or endoscopic measures. Eur Arch Otorhinolaryngol 
2002;259:547–550.

28. Weel van C. Functional status in primary care: COOP/WONCA charts. Disabil Rehabil 
1993;15:96–101.



Health status and voice outcome after treatment for T1a glottic carcinoma 65

3


