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ABSTRACT 
Introduction: Laryngeal carcinoma is a malignant squamous metaplasia of the overlying epithelial surface of 

larynx. Several factors are believed to affect the survival of laryngeal carcinoma. This study aims to identify the 
survival of patients with laryngeal carcinoma.  
Materials and Methods: This was a retrospective cohort study using Cox Regression analysis for the survival 

analysis design. Patients were included if they were diagnosed with laryngeal cancer, had radiotherapy, 
chemotherapy, surgery or combination therapy and had a complete medical record. Data were collected 
retrospectively from medical records, such as smoking, alcohol consumption, genetic, tumor location, stadium, 
and therapy.  
Result: The results shows that from the 149 patients with laryngeal carcinoma who came to Head and Neck 

Surgery oncology outpatient clinic and had received therapy in the period January 2009 to December 2014, it was 
founded that smoking, alcohol, genetic, staging, surgery, and chemotherapy had a significant relationship to the 
laryngeal carcinoma survival (p value <0.05). While the location of the tumor and radiation did not show a 
significant relationship (p value> 0.05). Based on multivariable analysis of Cox Regression obtained smoking, 
alcohol, and surgery which provides a significant influence on survival. Patients who smoke have a risk of death 
23.9 times. Suffering from consuming alcohol has a risk 2.41 times of death. Patients who do surgery can reduce 
the risk of death about 54%.  Conclusion: The 5-year survival of patients with laryngeal carcinoma is 56.4%. 
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INTRODUCTION 
 Laryngeal carcinoma is a malignant squamous 
metaplasia of the overlying epithelial surface of larynx.1,2 
Globally in 2018, there were 177,422 cases.3 Data in 2018 
in the United States shows 13,150 new cases of laryngeal 
carcinoma.4 Smoking and alcohol consumption are the 
main factors of laryngeal carcinoma occurance.5,6 Other 
prognostic factors for laryngeal carcinoma are genetic 
factors.7 Patients who undergo surgery show an increased 
risk of recurrence.8 Survival is the percentage of individuals 
living in a group with a certain disease in a specified 
period.9 Several factors are believed to affect the survival of 
laryngeal carcinoma, including patient and tumor factors.10 
This study aims to show the survival of patients with 
laryngeal carcinoma in Indonesia. 
 

MATERIAL & METHOD 
This was a retrospective cohor observationalstudy with a 
special design of survival rate analysis in patients 
diagnosed with laryngeal cancer in the period January 
2009 until December 2014 in the Otorhinolaryngology-

Head and Neck Surgery Department at the Hasan Sadikin 
General Hospital and met the inclusion criteria. Patients 
were included if they were diagnosed with laryngeal 
cancer, had radiotherapy, chemotherapy, surgery or 
combination therapy and had a complete medical record. 
Data were collected retrospectively from medical records, 
such as smoking, alcohol consumption, genetic, tumor 
location, stadium, and therapy. Then the patient or family 
were contacted by the researcher to find out the patient 
living status. Survival rates were analyzed using the Cox 
Regression test. A p ≤ 0.05 was regarded as statistically 
significant. 
 

RESULTS 
 During the period January 2009 to December 2014 
the patients with laryngeal carcinoma were selected from 
251 medical records, of which 75 patients had incomplete 
medical data and 27 patients were unreachable, only 149 
patients were included in the study. The demographic 
characteristics are summarized in Table 1. 
 

Table 1. Demographic Characteristics of Laryngeal Carcinoma Patients in RSHS 

 Characteristics Total, n=149 

 Sex, n (%)   

 Men 128  (85.9) 

 Women 21 (14.1) 

 Age (year)   

 Mean±SD 57±12 

 Range 22–84 

 Education, n (%)   

 No history 1 (0.7) 

 Primary School 2 (1.3) 

 Junior High School 74 (49.7) 
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 Senior High School 72 (48.3) 

 Occupation, n (%)   

 Civil worker 6 (4.0) 

 Private 84 (56.4) 

 Entrepreneur 29 (19.5) 

 Laborer 8 (5.4) 

 Housewife 22 (14.8) 

 
 Table 1 shows that laryngeal carcinoma in Hasan Sadikin General Hospital were suffered by men (85.9%) compared to women 
(14.1%), with an average age of 57 years old and lowest age of 22 years old, while the oldest age was 84 years. 

 
Table 2. Five Years Survival of Laryngeal Carcinoma Patients in RSHS 

Outcome n=149 
Mean Survival Time 
In Month 
(95% CI) 

Survival Rate (%) 

1 Year 3 Years 5 Years 

Survival      

Life 65 (43.6) 53.8 (51.91 – 55.69) 98.0% 84.6% 56.4% 

Death 84 (56.4)     

\ 
 Table 2 shows that 65 out of 149 people (43.6%) with laryngeal carcinoma in Hasan Sadikin General Hospital died over a period of 
five years and 85 people survive (56.4%). Mean Survival Time within 5 years is 53.8 months. Figure 1 shows the overall survival rate of 
patients with laryngeal carcinoma less than 5 years of observation. Within 1-5 years the survival rate of patients with laryngeal carcinoma 
was 98.0%, 93.3%, 84.6%, 72.5% and 56.4%. 

 
Table 3 Relationship of Factors to the Survival of Laryngeal Carcinoma 
Table 3 shows the role of factors that affect the survival of patients with laryngeal carcinoma. 

 
Smoking, alcohol consumption, genetic history, stadium of 
laryngeal carcinoma, surgery and chemotherapy have a 
significant relation to the survival of patients with laryngeal 
carcinoma, while the location of the tumor and radiation did 
not. The mortality rate of patients with laryngeal carcinoma 
who smoked was 73.6%. The five-year survival rate in non-

smoking patients with laryngeal carcinoma was 60 months 
with a survival rate of 98.4% while those who smoked were 
shorter at 49.38 months with a survival rate of 26.4%. The 
mortality rate of patients with laryngeal carcinoma with 
history of alcohol consumption is higher, which is 98.2%. 
The five-year survival rate in laryngeal carcinoma patients 

Variable 

Total Life Death 
Mean Survival Time in 
Month 

5 Years Survival 
Rate (%) 

p - value 

n = 149 n = 84 n = 65  (95% CI)   

n (%) n (%) n (%)       

Smoking       

Smoking 87 (58.4) 23 (26.4) 64 (73.6) 49.38 (46.49 - 52.27) 26.4% <0.001* 

Non-smoking 62 (41.6) 61 (98.4) 1 (1.6) 60.00 (60.00 - 60.00) 98.4%  

Alcohol Consumption       

Alcohol Consumption 55 (36.9) 1 (1.8) 54 (98.2) 45.60 (41.82 - 49.38) 1.8% <0.001* 

Non-alcohol 
Consumption 

94 (63.1) 83 (88.3) 11 (11.7) 58.60 (57.32 - 59.87) 88.3%  

Genetic       

With Family History 21 (14.1) 2 (9.5) 19 (90.5) 48.00 (42.13 - 53.87) 9.5% <0.001* 

No Family History 128 (85.9) 82 (64.1) 46 (35.9) 54.75 (52.81 - 66.69) 64.1%  

Tumor Location       

Supraglottic 16 (10.7) 11 (68.8) 5 (31.3) 51.00 (43.65 - 58.35) 68.8% 0.174 

Glottic 54 (36.2) 36 (66.7) 18 (33.3) 55.11 (51.97 - 58.25) 66.7%  

Subglottic 4 (2.7) 2 (50.0) 2 (50.0) 51.00 (29.40 - 72.60) 50.0%  

Transglottic 75 (50.3) 35 (46.7) 40 (53.3) 53.60 (51.17 - 56.03) 46.7%  

Stage       

III 38 (25.5) 25 (65.8) 13 (34.2) 56.53 (54.13 - 58.92) 65.8% <0.001* 

IVA 104 (69.8) 59 (56.7) 45 (43.3) 54.81 (52.90 - 56.72) 56.7%  

IVB 7 (4.7) 0 (0) 7 (100.0) 24.00 (11.43 - 36.57) 0.0%  

Surgery       

Yes 95 (63.8) 81 (85.3) 14 (14.7) 58.48 (57.38 - 59.59) 85.3% <0.001* 

No 54 (36.2) 3 (5.6) 51 (94.4) 45.56 (41.55 - 49.56) 5.6%  

Chemotherapy       

Yes 59 (39.6) 15 (25.4) 44 (74.6) 48.81 (45.04 - 52.59) 25.4% <0.001* 

No 90 (60.4) 69 (76.7) 21 (23.3) 57.07(55.45 - 58.69) 76.7%  

Radiotherapy       

Yes 141 (94.6) 81 (57.4) 60 (42.6) 53.87(51.93 - 55.81) 57.4% 0.305 

No 8 (5.4) 3 (37.5) 5 (62.5) 52.50 (43.28 - 61.72) 37.5%   
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who did not drink alcohol was 58.6 months and the survival 
rate were 88.3% and those who drank alcohol were 45.6 
months with a survival rate of 1.8%. 
 The mortality rate of patients with laryngeal carcinoma 
with genetic history was 90.5%, higher than patients who 
did not have a genetic history. The five-year survival rate of 
patients with a genetic history was 48 months with a 
survival rate of 9.5%. The results show that the highest 
number of patients with laryngeal carcinoma was in stage 
IVA, but the highest five-year survival rate was in stage III 
that is 56.53 months with a survival rate of 65.8%. Patients 
with stage IVB laryngeal carcinoma have a 100% mortality 
rate in 5 years. The mortality rate of patients who 

underwent surgical treatment (14.7%) was lower than those 
who did not (94.4%). The five-year survival rate for patients 
with laryngeal carcinoma who underwent surgical treatment 
was 58.48 months with a survival rate of 85.3% and those 
who did not was 45.56 months with a survival rate of 5.6%. 
In this study, the mortality rate of patients who received 
chemotherapy treatment was higher at 74.6%. The five-
year survival rate for patients with laryngeal carcinoma who 
underwent chemotherapy was 48.81 months with a survival 
rate of 25.4% and those who did not was 57.07 months 
with a survival rate of 75.6%. 
 

 
Table 4. The Output of the Cox Regression Analysis of Laryngeal Carcinoma Survival 

Variable Univariable Multivariable 

Crude HR 95% CI p-value Adjusted HR 95% CI p-value 

Smoking       

Non-smoking 1   1   

Smoking 66.46 9.21 – 479.46 <0.001* 23.90 2.99 – 190.86 0.003* 

Alcohol       

Non-alcohol 
consumption 

1   1   

Alcohol consumption 14.44 7.50 – 27.79 <0.001* 2.41 1.08 – 5.38 0.031* 

Genetic       

No family history 1      

With family history 3.30 1.93 – 5.65 <0.001*    

Tumor location       

Supraglottic 1      

Glottic 0.95 0.35 – 2.54 0.910    

Subglottic 1.58 0.31 – 8.14 0.585    

Transglottic 1.63 0.64 – 4.12 0.305    

Staging       

III 1      

IVA 1.33 0.72 – 2.47 0.365    

IVB 12.84 5.03 – 32.74 <0.001*    

Surgery       

No 1   1   

Yes 0.10 0.05 – 0.17 <0.001* 0.46 0.21 – 0.98 0.045* 

Chemotherapy       

No 1      

Yes 4.20 2.49 – 7.07 <0.001*    

Radiation       

No 1      

Yes 0.64 0.26 – 1.60 0.344    

 
Table 4 shows that smoker’s mortality rates are nearly 23.9 times 
greater than those of non-smokers (HR = 23.9, 95%, CI: 2.99-
190.86, p = 0.003).) Likewise, patients who consumed alcohol also 
have a higher mortality rate (HR = 2.41, 95% CI: 1.08 - 5.38, p = 
0.031). Laryngeal carcinoma patients who undergo surgery can 
reduce the risk of death (HR = 0.46, 95% CI: 0.21 - 0.98, p = 
0.045), which means surgery can reduce mortality rate in the 
amount of 54% compared to those who not doing surgery. Based 
on multivariable analysis of the three factors that have a significant 
influence on survival, the most dominant factor related to death is 
smoking with HR = 23.90. 

 

DISCUSSION 
Most of the patients with laryngeal carcinoma in Hasan 
Sadikin General Hospital were men (85.9%). It was also 
found in the study of Abrahao et al. which showed more 
men (87.1%) than women.11 This happened because 
smoking and alcohol consumption is likely done more by 
men.12 

 The average age of patients with laryngeal carcinoma 
is 57 years old, in general, laryngeal carcinoma affects 
patients over 50 years old. This statement is also suitable 
to Du et al study which states that laryngeal carcinoma in 
China affects patients over 45 years and peaks at the age 
of 75-79 years.13 This result showed that cigarette and 
alcohol exposure needs a long time until the onset of 
cancer.12 Also in older patients who are exposed to 
carcinogens for longer, there is an accumulation of cells, 
decreased DNA repair function, and decreased immune 
system.14 
 The results show that alcohol consumption can 
worsen the condition and lower the survival of patients with 
laryngeal carcinoma. The study of Abrahao et al. supports 
this, which states that 5-year survival in laryngeal and 
hypopharyngeal carcinoma patients with drinking habits 
before and after being diagnosed with carcinoma were 
57.3% and 58.8% respectively whereas in patients who do 
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not were 66.7%.11 The habit of drinking alcohol can cause 
increased complications, comorbid conditions, and side 
effects of treatment in patients with laryngeal carcinoma so 
the mortality rate is higher. One mechanism of drinking 
alcohol that affects the development of cancer cells in 
laryngeal carcinoma is the MDM2 gene polymorphism 
which is a proto-oncogene which is able to extend the time 
of cells to live, cause DNA damage and trigger the 
proliferation of cancer cells so that the growth and 
development of cancer cells will be faster.15 
 Patients who have a genetic history show a 5-year 
survival that is lower than patients who have not. Renkonen 
et al. stated that patients with a similar family history of 
head and neck carcinoma, including laryngeal carcinoma, 
had 1.3 times higher risk of death compared to patients 
without a family history of head and neck carcinoma.16 
This is thought to occur because of inherited genetic 
factors that are susceptible to triggers of laryngeal 
carcinoma and play a role in the incidence of laryngeal 
carcinoma.15 

 The location of the tumor in laryngeal carcinoma 
patients with the highest survival rate of 5 years is 
supraglottic while the lowest 5-year survival is transglottic. 
In this study, mortality rates in laryngeal carcinoma patients 
were higher in carcinomas in transglottic sites. Transglottic 
laryngeal carcinoma has a poor survival due to the location 
of the tumor which includes supraglottic, glottis, and 
subglottis.15,17 
 The results of this study were most laryngeal 
carcinoma patients were diagnosed at stage IVA 69.8%, 
even the mortality rate of patients at the stage IVB reached 
100%. This shows that patients with laryngeal carcinoma 
with stage III show a five-year survival higher than stage IV. 
Some studies suggest that the higher the stage of laryngeal 
carcinoma, the lower life expectancy or survival. The higher 
the degree of the tumor, the spread of the tumor to other 
body parts such as the lungs, liver and bones add to the 
deterioration in the patient, then the higher the stage, the 
smaller the five-year survival rate of the patient.15 Previous 
study explained that the time period for clinical upstaging 
from stage III to stage IV is 4.4 to 23.4 months (median 8.5 
months).18 However, This study still has not included the 
time period of clinical upstaging while investigating for 
mortality and 5-years survival rate due to data limitation. 
 Surgical therapy can increase the survival of patients 
with laryngeal carcinoma because it can reduce the risk of 
death. Laryngeal carcinoma patients with stages III and IV 
who undergo surgical treatment have a higher survival than 
those who do not. Surgery is still the first choice for 
treatment of laryngeal carcinoma because it can stop the 
spread of cancer cells by removing the source of damaged 
cells.19 Surgical treatment of laryngeal carcinoma patients 
with higher stages are still likely to be offered. The surgical 
resection margin can be an important impact on the 
prognosis of patients who undergo surgical treatment.8 A 
negative surgical margin affects the improvement of patient 
survival rate.8 Nowadays, surgical treatment shows better 
survival rate as it combined with other treatment options, 
such as radiotherapy.8 However, this study still has not 
explained the survival rate for any combinations of 
therapeutic approach which is needed for explain the better 
survival rate for surgical therapy than other therapeutic 

approach. Surgical resection of the tumor can provide 
locoregional control of the primary tumor. Locoregional 
control is the elimination of neoplastic processes so that 
the possibility of tumor recurrence can be minimized.20 
 Chemotherapy is used as a modality to regulate 
tumor cell growth, especially with a disease that has spread 
locally, to reduce the size of primary cancer to increase the 
likelihood of total resection at the time of surgery, 
especially in cases of the advanced stage with resect able 
lesions.21 Patients who received neoadjuvant 
chemotherapy were statistically better than those who did 
not, with a five-year survival of 21%:8%. Patients who 
received chemotherapy had significantly decreased 
metastases compared to those who did not.21 

 This study shows that with radiation therapy, the five-
year survival rate of patients with laryngeal carcinoma is 
higher than those who did not. However, five-year survival 
in patients who received radiation therapy compared with 
those who did not were not differ significantly. This is due 
to many factors, including the patient's physical condition, 
hemoglobin level, therapy compliance, and depending on 
the carcinoma volume and stage of the tumor, besides that 
radiotherapy can also have an impact on healthy cells 
around the tumor. Large tumor volume and poor condition 
of the patient's body are the main sources of radiation 
therapy failure.22 
 Based on multivariable analysis, it can be explained 
that the factors that most influence the survival of patients 
with laryngeal carcinoma are smoking, alcohol, and 
surgery. The same as study of Ramroth et al., smoking and 
alcohol consumption are proven to be factors that influence 
the progression of laryngeal carcinoma and also increase 
its mortality.10 Multivariate analysis from Menach et al. 
shows logistic regression in people who still smoke and 
long smoking duration are a significant component of 
significant risk factors for laryngeal carcinoma events.23 
Ceachir et al. stated that there was a reduction in mortality 
of more than 50% in patients with laryngeal carcinoma who 
were treated surgically.24 Based on research by Li et al. 
smoking and alcohol factors are still the biggest risk factors 
of laryngeal cancer and also as a prognostic factor, Li also 
explained the influence of the importance of surgery on 
recurrence and survival in laryngeal cancer patients.19 
 Based on multivariable analysis, genetic factors, 
staging, and chemotherapy were not significant. Genetic 
factors play an important role in the development of 
laryngeal carcinoma, but they are also influenced by the 
lifestyle of individuals, such as smoking, alcohol 
consumption, healthy lifestyle, food consumption, exposure 
to carcinogenic substances, and health awareness.16 
Based on Daneshi et al. research, it was found that the 
nodal stage was an important factor in univariate laryngeal 
cancer patient survival and showed that laryngeal cancer 
patients with more lymph node involvement had lower 
survival.25 The success of chemotherapy is inseparable 
from the patient's health status and lifestyle such as 
smoking, alcohol consumption, dietary, also the conditions 
of the development of laryngeal carcinomas such as 
staging and spread of metastases. Chemotherapy will be 
bad if the patient's condition is worse, there are smoking 
behaviours, alcohol consumption and primary tumors are 
large, infiltrative, ulcerative, intracranial extension, large 
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neck tumors, and distant metastases.26 Chemotherapy is 
associated with a disease that is getting more severe, other 
than that the use of chemotherapy drugs can reduce the 
condition of the patient's body.26 
 

CONCLUSION 
The survival rate of patients with laryngeal carcinoma in 
Hasan Sadikin General Hospital in five year was 56.4%, 
Smoking, alcohol consumption, genetic, cancer stadium, 
surgery of the cancer and chemotherapy have a significant 
influence to the survival of patients with laryngeal 
carcinoma, with the factors that most influence it being 
smoking, alcohol consumption and surgery of the cancer. 
In this study, tumor location and radiation therapy have no 
significant influence to the survival of patients with 
laryngeal carcinoma.   
Acknowledgement: The authors highly appreciate the 

support from Hasan Sadikin General Hospital. 
Disclosure: The authors declare no conflict of interest. 

 

REFERENCES 
1.  Surono A, Priyanto P, Indrasari SR. Hypoxia-Inducible 

Factor-1α Expression in Indonesian Laryngeal Squamous 
Cell Carcinoma Patients. Journal of Oncology. 2016;1–4.  

2.  Herbert R, Janardhan K, Pandiri A, Cesta M, Miller R. 
Boorman’s Pathology of the Rat. 2nd ed. Elsevier; 2015. 
391–435 p.  

3.  Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, 
Jemal A. Global cancer statistics 2018: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA: A Cancer Journal for 
Clinicians. 2018 Nov;68(6):394–424.  

4.  Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018: 
Cancer Statistics, 2018. CA: A Cancer Journal for Clinicians. 
2018 Jan;68(1):7–30.  

5.  Cahyadi I, Permana AD, Dewi YA, Aroeman NA. 
Karakteristik Penderita Karsinoma Laring di Departemen 
Ilmu Kesehatan Telinga Hidung Tenggorok Bedah Kepala 
Leher Rumah Sakit dr Hasan Sadikin Bandung Periode 
Januari 2013 – Juli 2015. :4.  

6.  Flint PW, Cummings CW, Phelps T, editors. Cummings 
otolaryngology head & neck surgery. 5. ed. Philadelphia, Pa: 
Mosby/Elsevier; 2010.  

7.  Yang C, Wang S, Yang X, Wang L, Niu L, Liu J-X. 
Identification of gene expression models for laryngeal 
squamous cell carcinoma using co-expression network 
analysis: Medicine. 2018 Feb;97(7):7:91−7.  

8.  Zhang S-Y, Lu Z-M, Luo X-N, Chen L-S, Ge P-J, Song X-H, 
et al. Retrospective Analysis of Prognostic Factors in 205 
Patients with Laryngeal Squamous Cell Carcinoma Who 
Underwent Surgical Treatment. Yeudall A, editor. PLoS 
ONE. 2013 Apr 4;8(4):8(4): 1-9.  

9.  Adriana R, Dewi YA, Samiadi D, Candra EW. Survival 
Analysis of Nasopharyngeal Carcinoma in Hassan Sadikin 
Hospital. IJNPC. 2019 May 23;1(1):03–6.  

10.  Ramroth H, Schoeps A, Rudolph E, Dyckhoff G, Plinkert P, 
Lippert B, et al. Factors predicting survival after diagnosis of 
laryngeal cancer. Oral Oncology. 2011 Dec;47(12):1154–8.  

11.  Abrahão R, Anantharaman D, Gaborieau V, Abedi-Ardekani 
B, Lagiou P, Lagiou A, et al. The influence of smoking, age 
and stage at diagnosis on the survival after larynx, 
hypopharynx and oral cavity cancers in Europe: The 
ARCAGE study: Influence of smoking, age and stage at 
diagnosis. Int J Cancer. 2018 Jul 1;143(1):32–44.  

12.  Hoffman HT, Porter K, Karnell LH, Cooper JS, Weber RS, 
Langer CJ, et al. Laryngeal Cancer in the United States: 
Changes in Demographics, Patterns of Care, and Survival. 
The Laryngoscope. 2006 Sep;116(S111):1–13.  

13.  Du L, Li H, Zhu C, Zheng R, Zhang S, Chen W. Incidence 
and mortality of laryngeal cancer in China, 201. Chin J 
Cancer Res. 2015;27(1):7.  

14.  Rakhmawulan IA, Dewi YA, Nasution N. Profile of Head and 
Neck Cancer Patients at Department of Otorhinolaringology-
Head and Neck Surgery Dr. Hasan Sadikin General Hospital 
Bandung. amj [Internet]. 2015 Dec [cited 2020 Sep 10];2(4). 
Available from: 
http://journal.fk.unpad.ac.id/index.php/amj/article/view/630 

15.  Dechaphunkul T. Epidemiology, Risk Factors, and Overall 
Survival Rate of Laryngeal Cancer in Songklanagarind 
Hospital. 2011;94(3):6.  

16.  Renkonen S, Lee M, Mäkitie A, Lindström LS, Czene K. Site-
specific familial risk and survival of familial and sporadic 
head and neck cancer: Site-specific familial risk and survival 
of familial and sporadic HNC. Int J Cancer. 2017 Aug 
1;141(3):497–502.  

17.  Garcia-Mayea Y, Mir C, Muñoz L, Benavente S, Castellvi J, 
Temprana J, et al. Autophagy inhibition as a promising 
therapeutic target for laryngeal cancer. Carcinogenesis. 
2019 May 3;6(3):119−29.  

18.  Kowalski LP, Carvalho AL. Influence of time delay and 
clinical upstaging in the prognosis of head and neck cancer. 
Oral Oncology. 2001;5.  

19.  Li P, Hu W, Zhu Y, Liu J. Treatment and predictive factors in 
patients with recurrent laryngeal carcinoma: A retrospective 
study. Oncology Letters. 2015 Nov;10(5):3145–52.  

20.  Sabel M, Chang A, Diehl K. Oncology: An Evidence-Based 
Approach. Springer; 2007. 58–72 p.  

21.  Olsen KD. Reexamining the treatment of advanced laryngeal 
cancer. Head Neck [Internet]. 2009 [cited 2020 Sep 10]; 
Available from: http://doi.wiley.com/10.1002/hed.21294 

22.  Jonas T. Johnson, Clark A. Rosen, Byron J. Bailey. Bailey’s 
Head and Neck Surgery - Otolaryngology. 5th ed. Lippincott 
Williams & Wilkins; 2014.  

23.  Menach P, Oburra HO, Patel A. Cigarette Smoking and 
Alcohol Ingestion as Risk Factors for Laryngeal Squamous 
Cell Carcinoma at Kenyatta National Hospital, Kenya. Clin 
Med Insights Ear Nose Throat. 2012 Jan;5:5:17−24.  

24.  Ceachir O, Hainaro R, Zainea V, Davila C, Hociota DD. Total 
Laryngectomy – Past, Present, Future. :7.  

25.  Daneshi N, Fararouei M, Mohammadianpanah M, Zare-
Bandamiri M, Parvin S, Dianatinasab M. Effects of Different 
Treatment Strategies and Tumor Stage on Survival of 
Patients with Advanced Laryngeal Carcinoma: A 15-Year 
Cohort Study. Journal of Cancer Epidemiology. 2018 Jun 
3;1–8.  

26.  Gao P, Gong L, Wang X. Induction chemotherapy in patients 
with resectable laryngeal cancer: A meta-analysis. mol clin 
onc [Internet]. 2018 Jun 5 [cited 2020 Sep 10]; Available 
from: http://www.spandidos-
publications.com/10.3892/mco.2018.1645 

 
 


