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Objective: This study reports the treatment outcome of radiotherapy alone for laryngeal cancer.
Material and Method: A retrospective analysis was performed on 138 patients with stage I to IV squamous cell carcinoma 
of larynx who received radiotherapy alone in Division of Therapeutic Radiology and Oncology, Faculty of Medicine, Chiang 
Mai University, Thailand between 2003 and 2009. 
Results: The 4-year local control (LC) rate in all patients was 44.1%. The 4-year overall survival (OS) was 82.1%. The 
4-year LC rates for stage I, II, III, and IV were 75.3%, 69.4%, 57.1%, and 36.9%,respectively (p = 0.0055). Finally, the 
4-year OS rates for stage I, II, III, and IV were 85%, 78.6%, 91.1%, and 71.5%, respectively. The laryngeal preservation 
rate of all stages was 73%. 
Conclusion: In conclusion, the treatment outcome of radiotherapy alone in all stages of laryngeal cancer in our center was 
unsatisfactory when compared to other series.
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 One thousand two hundred thirteen new cases 
of laryngeal cancer were diagnosed in Thailand in        
2008 (1,068 males, and 145 females). Six hundred  
forty seven patients died of this disease(1). The data 
from cancer registry of Chiang Mai University Hospital 
reported 31 new cases of laryngeal cancer in the year 
2008(2).
 Small lesions without laryngeal fixation or 
lymph node metastasis can be treated by surgery       
alone or radiotherapy alone with the similar outcome. 
For locally advanced stages, a combined modality 
approach, either surgery plus radiotherapy or 
chemoradiotherapy alone were the treatment options. 
Direct comparison of the outcome of radiotherapy 
versus surgery is difficult since clinical staging in 
radiotherapy would cause stage migration; some 
patients would have been under-staged. In surgical 
studies, outcomes are reported based on pathological 
staging. Additionally, most of the patients in surgical 

series must have a high enough performance status to 
tolerate surgery. Lower performance status patients  
get shifted to radiotherapy. This skews the outcomes 
in favor of surgery. The purpose of study was to 
retrospectively evaluate the treatment outcome of 
radical radiotherapy alone in terms of local control        
and overall survival in patients with laryngeal cancer.

Material and Method
 The medical records of all laryngeal cancer 
patients who were treated with radiotherapy alone at 
Division of Therapeutic Radiology and Oncology 
between January 2003 and December 2009 were 
reviewed.
 Eligibility criteria for this retrospective  
single-institutional study were squamous cell  
carcinoma of the larynx, no distant metastasis at            
the time of diagnosis, curative intent by radical 
radiotherapy. Recurrent laryngeal cancer patients         
who were previously treated with any modalities          
and referred to receive radiotherapy were excluded. 
Patients who received chemotherapy or palliative 
radiotherapy were also excluded from the present  
study. Finally, patients who were diagnosed with 
laryngeal cancer in our center but then referred to 
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receive radiotherapy at other radiotherapy cancer 
centers were excluded. Demographic and radiotherapy 
treatment details were obtained from the medical 
records of the hospital. For patients with a clinical 
follow-up lapse longer than six months, information 
on their status was obtained via telephone.
 Radiotherapy was delivered at 2 to 2.25 Gy 
per fraction, one fraction per day, five days per week 
to a total dose of 63 to 66 Gy (Only T1N0M0 glottic 
cancers received 2.25 Gy per fraction. The remaining 
patients received 2 Gy per fraction). All patients were 
treated with parallel opposed lateral fields using a          
6 MV linear accelerator or a Cobalt-60 machine. 
Wedges were used to improve dose homogeneity in 
most cases. The radiation portals were planned 
according to the primary site and the stage of disease.
 All patients were scheduled for follow-up at 
six to eight weeks after completing radiotherapy to 
assess the treatment outcome. Subsequent follow-up 
were scheduled every three to six months for the first 
five years and annually thereafter.
 Descriptive statistics are used as frequencies, 
percentages, medians, and ranges cumulative survival 
rates were estimated by Kaplan-Meier survival analysis 
and a log-rank test was used to compare between 
different stages. Kaplan-Meier survival curves were 
used for treatment outcome analysis of the 5-year         
local control (LC) and overall survival (OS) rates.       
The present study was approved by the Institutional 
Review Board of Faculty of Medicine, Chiang Mai 
University.

Results
 Two hundred seventy four laryngeal cancer 
patients registered to receive radiotherapy at our      
center between January 2003 and December 2009. 
Eleven patients were excluded because they did not 
undergo radiation therapy at our center and were 
referred to an outside institution, 15 due to induction 
chemotherapy, 18 due to concurrent chemo-radiotherapy, 
20 due to having recurrent locoregional disease, 58 due 
to postoperative irradiation, nine due to palliative 
radiotherapy, and five due to a diagnosis of distant 
metastasis. Finally, 138 patients fit our inclusion 
criteria and were eligible for analysis.
 The median age was 66 years (range 27-91 
years). The male and female ratio was 3:1. The most 
common primary tumor subsite was supraglottis 
followed by glottis. Two-thirds of our patients were of 
a locally advanced stage at the time of diagnosis. 
Baseline characteristics are shown in Table 1.

 The median follow-up was 46.8 months 
(range 3.7-111.40 months). The 4-year treatment 
outcomes of all patients were as follows: LC rate               
of 44.1% and OS rate of 82.1% (Fig. 1, 2). The       
Kaplan-Meier curves show the estimated 4-year LC 
was 75.3%, 69.4%, 57.1%, and 36.9% for stage I, II, 
III, and IV respectively (p = 0.0055). The 4-year OS 
was 85%, 78.6%, 91.1%, and 71.5% for stage I, II, III, 
and IV respectively (p = 0.5701). The LC and OS 
curves for each stage of laryngeal cancer are shown        
in Fig. 3, 4. At the time of analysis, June 2012, of the 
82 patients surviving, 15 patients had local recurrence 
at the primary site alone and seven had primary and 
regional recurrence and eventually required salvage 
total laryngectomy. None had distant metastasis. The 
rate of laryngeal preservation for all stages was 73% 
(60/82 patients).
 The most common acute toxicity was RTOG 
grade 2 pharyngitis that found in 112 patients (81%). 
No patient required therapeutic naso-gastric tube 
insertion. No severe late complications were found. 
Only low grade (RTOG grade 1-2) late radiation 
toxicities were seen, the two most common being      
grade 1 skin and subcutaneous tissue toxicity and         
grade 1 laryngeal toxicity (hoarseness and slight 
arytenoidal edema). No patient required laryngectomy 
due to late complications.

Discussion
 The median age in the present study was        
66 years confirming that laryngeal cancer generally 
occurs in the older population. It was also most often 

Table 1. Baseline characteristics

Characteristics Number (%)
Total patients  138
Median age (range)    66 (27-90)
Sex 
 Male
 Female

 
 106 (76.8)
   32 (23.2)

Tumor subsite
 Supraglottis
 Glottis
 Subglottis

 
   75 (54.3)
   32 (45.6)

-
Stage 
 I
 II
 III
 IV

 
   30 (21.8)
   14 (10.1)
   41 (29.7)
   53 (38.4)
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in seen in males, which consistent with other squamous 
cell carcinomas of head and neck.
 This retrospective study also reflects the 
clinical practice in our hospital. The strategy of 
treatment selection for each patient depends on the 
clinical stage of tumor, performance status, and         
patient/doctor preference. Generally, early stage I and 
II laryngeal cancer in our hospital were treated with 
single modality surgery or radiotherapy. For locally 
advanced stage III and IV patients, the first option         
was combined modality therapy, with surgery plus 
postoperative radiation with or without chemotherapy 
selected more than radiotherapy combined with 
chemotherapy (either induction approach or concurrent 
approach). The reasons for using radical radiotherapy 
alone instead of a combined modality approach in 
locally advanced cases (94 patients) were as follows: 
old age, poor renal function, refusal of chemotherapy, 
and co-morbid disease. 
 The 4-year overall survival rate of all our 
patients was 82.1%, which was comparable to other 
studies. The Danish group reported an estimated crude 
survival after five years among 643 patients with glottic 
carcinomas treated with curative radiotherapy of 65.3%, 
and 49.4% for 339 supraglottic cancer patients(3). 
 In the present study, analysis of early stage 
laryngeal cancer patients (44 patients) treated with 
radical radiotherapy showed that LC and OS rates at 
four years were 75.3% and 85% for stage I, 69.4% and 
78.6% for stage II, respectively. Upon comparative 
literature review, this result was much lower than       
many studies. Tamura et al(4) reported the 5-year LC 
rate of approximately 80 to 90% in the same category 
stage I and II patients treated with conventional 
radiotherapy (60-66 Gy) or twice-daily hyper-
fractionated radiotherapy (70-74 Gy). The results of 
definitive radiotherapy for squamous cell carcinoma 
of the supraglottic larynx from University of             
Florida(5) had an excellent 5 year local control rates of 
83% and 100% for T1 and T2 lesions, respectively, 
which was also not consistent with our result. Looking 
at our patient characteristics, we found that more than 
55% of the patients in stage I-II in our series had a 
supraglottic primary, and about two thirds of patients 
had anterior commissure involvement. Anterior 
commissure involvement may or may not play a role 
in the poorer treatment outcome of our study. Some 
authors suggest that anterior commissure involvement 
should be treated with surgery(6), but others reported 
the same recurrence rates, irrespective of the treatment 
modalities(7).

Fig. 1 Local control rate in total group.

Fig. 2 Overall survival rates in total group.

Fig. 3 Local control rates according to stage.

Fig. 4 Overall survival rates according to stage.



104 J Med Assoc Thai Vol. 97 No. 1 2014

than other studies. Stage migration may have played  
a role in the poorer outcome.

What is already known on this topic?
 There are many studies reported on the results 
of the outcome of radiation therapy in laryngeal 
carcinomas, which were equal to the treatment  
outcome of surgery, especially for early stage cancer. 
By the way, there are a lot of studies of combined 
modalities treatment such as surgery and postoperative 
radiotherapy or concurrent chemo-radiotherapy or 
induction chemotherapy followed by radiotherapy 
which were recommended for loco-regionally 
advanced stage.

What this study adds?
 This study is the first study in Thailand that 
reported the outcome of radiotherapy alone in all      
stages of laryngeal carcinoma.

Potential conflicts of interest
 None.

References
1. Ferley J, Shin HR, Bray F, Forman D, Mathers C, 

Parkin DM. GLOBOCAN 2008: cancer incidence 
and mortality worldwide: IARC Cancer Base          
No. 10 [Internet]. Lyon, France: IARC; 2010 [cited 
2012 Nov 21]. Available from: http://globocan.
iarc.fr

2. Chiang Mai Registry. Annual report 2008.          
Chiang Mai: Faculty of Medicine, Chiang Mai 
University; 2008.

3. Jorgensen K, Godballe C, Hansen O, Bastholt L. 
Cancer of the larynx—treatment results after 
primary radiotherapy with salvage surgery in a 
series of 1005 patients. Acta Oncol 2002; 41: 69-76.

4. Tamura Y, Tanaka S, Asato R, Hirano S, Yamashita 
M, Tamaki H, et al. Therapeutic outcomes of 
laryngeal cancer at Kyoto University Hospital for 
10 years. Acta Otolaryngol Suppl 2007; 62-5.

5. Mendenhall WM, Parsons JT, Mancuso AA, 
Stringer SP, Cassisi NJ. Radiotherapy for 
squamous cell carcinoma of the supraglottic 
larynx: an alternative to surgery. Head Neck 1996; 
18: 24-35.

6. Rucci L, Gallo O, Fini-Storchi O. Glottic cancer 
involving anterior commissure: surgery vs 
radiotherapy. Head Neck 1991; 13: 403-10.

7. Mlynarek A, Kost K, Gesser R. Radiotherapy 
versus surgery for early T1-T2 glottic carcinoma. 

 For patients with locally advanced (stage III-
IV) in the present study, the 4-year LC and OS rates 
were 57.1% and 91.1% for stage III, and 36.9% and 
71.5% for stage IV, respectively. As stated earlier, 
combined modality therapy is the standard of care for 
these stages of tumor and we expected lower rates of 
control for radiotherapy alone (As mentioned above, 
the reasons for radiotherapy alone in this group of our 
patients were old age, poor renal function, refusal of 
chemotherapy, and co-morbid disease). Historical 
series reported the local control rates of T3 glottic 
cancer treated with irradiation alone range from 31 to 
77%(8-14) and 26 to 91% for T3 and T4 supraglottic 
cancer after radiotherapy(15-20). The 4-year overall 
survival of patients with locally advanced cancer in 
our series was slightly lower than a published data 
range of 50 to 63%(15-21). However, the treatment 
outcome of radiotherapy alone arm in RTOG 91-11(22), 
which was included only patients with stage III-IV 
supraglottic and glottic laryngeal cancer showed the 
5-year LC rate of 51% and OS rate of 53.5% that was 
comparable with our result.
 The authors did not study any relationship 
between the treatment outcome and patient or treatment 
variables such as sex, age, primary subsite, total dose 
of irradiation, fraction size, or treatment machine. 
However, it must be noted that it is difficult to allow 
meaningful analyses in this small of a sample size.
 When focused on the 4-year larynx 
preservation rate, our result also was comparable to 
other studies. Our laryngeal preservation rate for all 
stages was 73%, whereas RTOG 91-11 (RT alone arm) 
had 5-year larynx preservation rate of 66%(22) and  
Corry J et al reported at 77%(23). However, both studies 
enrolled only loco-regionally advanced laryngeal 
cancer, but our study had patients with stage III-IV 
patients only 69%.
 One of the probable reasons that our study 
had poorer treatment outcomes than other studies of 
irradiation alone, especially in locally advanced stage 
III and IV, is that most of our patients had been       
staged by physical examination only (direct or       
indirect laryngoscope) and less than 10% received a 
CT scan for staging, thus resulting in a downward         
stage migration.

Conclusion
 This retrospective study showed an 
unsatisfactory result of radiotherapy alone in all stages 
laryngeal cancer in terms of local control, overall 
survival, and larynx preservation rate, which was lower 



J Med Assoc Thai Vol. 97 No. 1 2014 105

J Otolaryngol 2006; 35: 413-9.
8. Harwood AR, Beale FA, Cummings BJ, Hawkins 

NV, Keane TJ, Rider WD. T3 glottic cancer: an 
analysis of dose time-volume factors. Int J Radiat 
Oncol Biol Phys 1980; 6: 675-80.

9. Wang CC. Radiation therapy of laryngeal tumors: 
curative radiation therapy. In: Thawley SE, Panje 
WR, editors. Comprehensive management of head 
and neck tumors. Philadelphia: WB Saunders; 
1987: 906-19.

10. Fletcher GH, Lindberg RD, Jesse RH. Radiation 
therapy for cancer of the larynx and pyriform 
sinus. Eye Ear Nose Throat Digest 1969; 31: 58-67.

11. Skolyszewski J, Reinfuss M. The results of 
radiotherapy of cancer of the larynx in six 
European countries. Radiobiol Radiother (Berl) 
1981; 22: 32-43.

12. Stewart JG, Brown JR, Palmer MK, Cooper A. 
The management of glottic carcinoma by primary 
irradiation with surgery in reserve. Laryngoscope 
1975; 85: 1477-84.

13. Mills EE. Early glottic carcinoma: factors affecting 
radiation failure, results of treatment and sequelae. 
Int J Radiat Oncol Biol Phys 1979; 5: 811-7.

14. Mendenhall WM, Parsons JT, Mancuso AA, 
Pameijer FJ, Stringer SP, Cassisi NJ. Definitive 
radiotherapy for T3 squamous cell carcinoma of 
the glottic larynx. J Clin Oncol 1997; 15: 2394-402.

15. Fletcher GH, Hamberger AD. Causes of failure in 
irradiation of squamous-cell carcinoma of the 
supraglottic larynx. Radiology 1974; 111: 697-700.

16. Ghossein NA, Bataini JP, Ennuyer A, Stacey P, 
Krishnaswamy V. Local control and site of       
failure in radically irradiated supraglottic         
laryngeal cancer. Radiology 1974; 112: 187-92.

17. Wang CC, Montgomery WW. Deciding on optimal 

management of supraglottic carcinoma. Oncology 
(Williston Park) 1991; 5: 41-6.

18. Nakfoor BM, Spiro IJ, Wang CC, Martins P, 
Montgomery W, Fabian R. Results of accelerated 
radiotherapy for supraglottic carcinoma: a 
Massachusetts General Hospital and Massachusetts 
Eye and Ear Infirmary experience. Head Neck 
1998; 20: 379-84.

19. Sykes AJ, Slevin NJ, Gupta NK, Brewster AE. 
331 cases of clinically node-negative supraglottic 
carcinoma of the larynx: a study of a modest size 
fixed field radiotherapy approach. Int J Radiat 
Oncol Biol Phys 2000; 46: 1109-15.

20. Hinerman RW, Mendenhall WM, Amdur RJ, 
Stringer SP, Villaret DB, Robbins KT. Carcinoma 
of the supraglottic larynx: treatment results         
with radiotherapy alone or with planned neck 
dissection. Head Neck 2002; 24: 456-67.

21. MacKenzie RG, Franssen E, Balogh JM, Gilbert 
RW, Birt D, Davidson J. Comparing treatment 
outcomes of radiotherapy and surgery in locally 
advanced carcinoma of the larynx: a comparison 
limited to patients eligible for surgery. Int J Radiat 
Oncol Biol Phys 2000; 47: 65-71.

22. Forrastiere AA, Maor M, Weber RS, Pajak T, 
Glisson B, Trotti A, et al. Long-term results of 
Intergroup RTOG 91-11: A phase III trial to 
preserve the larynx: Induction cisplatin/5-FU and 
radiation therapy versus concurrent cisplatin         
and radiation therapy versus radiation therapy 
[abstract]. J Clin Oncol 2006; 24 (18 Suppl): 5517.

23. Corry J, Rischin D, Cotton S, D’Costa I, Chua M, 
Vallance N, et al. Larynx preservation with 
primary non-surgical treatment for loco-regionally 
advanced larynx cancer. J Med Imaging Radiat 
Oncol 2011; 55: 229-35.



106 J Med Assoc Thai Vol. 97 No. 1 2014

ผลการรักษามะเร็งกลองเสียงโดยใชรังสีรักษาเพียงอยางเดียว

อิม่ใจ ชติาพนารกัษ, เอกสทิธ ิธราวจิติรกลุ, สมวิไล จกัรพนัธุ, พชิญาภรณ กลัน่กลิน่, วมิรกั ออนจนัทร, นนัทกา ภูกณัหพนัธุ, 
จิรวัฒนา ศรีกาวิน, พิชิต สิทธิไตรย, รอย วงศธรรม

วัตถุประสงค: เพื่อศึกษาผลของการฉายรังสีเพียงอยางเดียวในการรักษาโรคมะเร็งกลองเสียง
วสัดแุละวธิกีาร: การศกึษานีเ้ปนการศกึษายอนหลงัในผูปวยมะเรง็กลองเสียงระยะท่ี I-IV ทีม่ผีลช้ินเนือ้เปนมะเรง็ชนิดสแควมัสเซลล
จํานวน 138 ราย ซึ่งไดรับรังสีรักษาเพียงอยางเดียวเพ่ือการควบคุมโรค ณ หนวยรังสีรักษาและมะเร็งวิทยา ภาควิชารังสีวิทยา  
คณะแพทยศาสตร มหาวิทยาลัยเชียงใหมในระหวางป พ.ศ. 2546-2552
ผลการศึกษา: จากการศึกษาพบวาผูปวยมีอัตราการควบคุมโรคที่ 4 ป เทากับ 44% มีอัตราการรอดชีวิตท่ี 4 ป เทากับ 82.1% 
เมื่อแบงตามระยะของโรค พบวาอัตราการควบคุมโรคที่ 4 ป ในผูปวยระยะท่ี I, II, III และ IV เทากับ 75.3%, 69.4%, 57.1% 
และ 36.9% ตามลําดับ (p = 0.0055) และมีอัตราการรอดชีวิตท่ี 4 ป ในผูปวยระยะท่ี  I, II, III, และ IV เทากับ 85%, 78.6%, 
91.1%, และ 71.5% ตามลําดับโดยที่สามารถรักษากลองเสียงไวไดหลังการรักษารอยละ 73 ของผูปวย
สรุป: โดยสรุปแลวผลของการใหรังสีรักษาเพียงอยางเดียวในผูปวยมะเร็งกลองเสียงทุกระยะท่ีหนวยรังสีรักษาและมะเร็งวิทยา   
ภาควิชารังสีวิทยา คณะแพทยศาสตร มหาวิทยาลัยเชียงใหม นั้นใหผลไมเปนที่นาพอใจเมื่อเปรียบเทียบกับผลการศึกษาจาก   
สถาบันอ่ืน


