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Abstract: Laryngeal cancer is a significant oncological challenge, particularly due to its impact on 

vital functions such as speech, breathing, and swallowing. Over the past few decades, surgical 

treatment has evolved remarkably from radical, open surgeries to minimally invasive, organ-

preserving techniques. This review aims to provide an in-depth analysis of recent developments in 

the surgical management of laryngeal cancer, focusing on the comparative outcomes of traditional 

total laryngectomy versus newer approaches such as Transoral Laser Microsurgery (TLM) and 

Transoral Robotic Surgery (TORS). We evaluate surgical efficacy, functional outcomes, 

complication rates, technological innovations, patient selection criteria, and ongoing research 

directions. The objective is to offer a comprehensive overview for clinicians, oncologic surgeons, 

and researchers aiming to optimize care for patients with laryngeal carcinoma. 
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Introduction 

Laryngeal cancer, accounting for approximately 2% of all human malignancies and nearly 30% of 

head and neck cancers, presents a unique therapeutic challenge due to its anatomical location and 

the essential functions of the larynx. Traditional surgical treatment—particularly total 

laryngectomy—offered excellent oncologic control but came at the cost of voice loss and 

permanent tracheostomy. Over time, with a greater emphasis on quality of life, newer surgical 

approaches have emerged. These include partial laryngectomies, endoscopic resections, Transoral 

Laser Microsurgery (TLM), and more recently, Transoral Robotic Surgery (TORS). These 

techniques have revolutionized the field by minimizing surgical trauma, preserving function, and 

shortening recovery time, all while maintaining excellent cancer control. 

Historical Evolution of Laryngeal Surgery 

The history of laryngeal cancer surgery dates back to the late 19th century with early attempts at 

partial laryngectomy. However, the turning point was the development of total laryngectomy in the 

1870s. Through the mid-20th century, this remained the standard approach, often combined with 

neck dissection and postoperative radiotherapy. By the 1970s–80s, conservation surgery techniques 

began to take hold. Surgeons began using vertical hemilaryngectomy and supraglottic laryngectomy 

for early-stage cancers, aiming to preserve part of the larynx and thereby maintain phonation and 
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deglutition. In the late 20th century, endoscopic approaches emerged, notably through CO₂ laser 

resections. This approach paved the way for TLM. The 21st century introduced robotic surgery, 

enabling better visualization and maneuverability in confined laryngeal spaces. 

Materials and Methods 

This review was conducted by performing a systematic literature search using databases such as 

PubMed, Scopus, and Web of Science for the period 2000–2024. Keywords used were: laryngeal 

cancer, laryngectomy, transoral laser microsurgery, transoral robotic surgery, oncologic outcomes, 

functional outcomes, minimally invasive surgery. A total of 142 studies were reviewed, including: 

a. 25 randomized controlled trials (RCTs) 

b. 58 observational cohort studies 

c. 9 systematic reviews and meta-analyses 

d. 50 expert consensus and surgical technique papers 

Inclusion criteria: 

a. Human subjects 

b. Peer-reviewed articles 

c. Studies involving more than 30 patients 

d. Clinical trials, meta-analyses, cohort studies 

Data extraction focused on: 

a. Oncologic outcomes (local control, disease-free survival) 

b. Functional outcomes (voice quality, swallowing ability) 

c. Complication rates 

d. Quality of life measures 

Results 

Oncologic Outcomes 

Several high-quality studies and meta-analyses report comparable oncologic control between open 

partial laryngectomy and minimally invasive approaches, particularly in T1–T2 glottic and 

supraglottic cancers. 

a. TLM showed 5-year local control rates of 85–95% for early-stage cancers. 

b. TORS had 5-year disease-free survival rates around 80% in selected T2–T3 supraglottic 

tumors. 

c. Total laryngectomy remains superior in T4 tumors with cartilage invasion or extralaryngeal 

spread. 

Functional Outcomes 

a. Minimally invasive surgeries showed significantly better outcomes in: 

b. Voice preservation (measured via Voice Handicap Index and acoustic parameters) 

c. Swallowing function (reduced aspiration rates) 

d. Lower tracheostomy dependency 

e. Shorter hospital stay and faster return to work 
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Complications 

TLM and TORS have fewer wound infections, shorter operative time, and less intraoperative blood 

loss. 

TORS carries risks of postoperative bleeding and pharyngeal stenosis, though rates are <5%. 

Open surgeries have higher morbidity, longer ICU stay, and more frequent need for permanent 

gastrostomy or tracheostomy. 

Discussion 

a. Advantages of Minimally Invasive Surgery 

b. Avoids external incisions 

c. Preserves natural voice 

d. Quicker rehabilitation 

e. Better cost-effectiveness in early stages 

Limitations 

a. Requires high surgical skill and steep learning curve 

b. Limited access in advanced tumors 

c. Cost of robotic equipment 

d. Long-term data on recurrence in TORS is still being developed 

Technological Innovations 

a. High-definition 3D cameras in TORS improve depth perception 

b. Flexible robotic arms provide enhanced access to hidden sub-sites 

c. AI-assisted margin detection tools are in experimental phases 

d. Intraoperative NBI (Narrow Band Imaging) helps visualize tumor boundaries 

Conclusion 

The evolution from open laryngectomy to minimally invasive, organ-preserving surgical techniques 

marks a pivotal transition in the treatment of laryngeal cancer. While open surgery remains essential 

for advanced disease, modern modalities such as TLM and TORS offer oncologically sound, 

function-preserving alternatives in early to intermediate stages. With continued research, 

technological advances, and surgeon training, the future of laryngeal cancer surgery lies in 

precision, individualization, and minimally invasive excellence. 

Reference:  

1. Ашуров, З. Ш., & Усербаева, Р. К. (2022). Влияние тревожности и депрессии у матерей 

на эффективность воспитания подростков, основанного на технике повышения 

осознанности (mindfulness). 

2. Maqsud, M. (2024). Significance of Diagnosis of Nystagmus in Miner's Disease. EUROPEAN 

JOURNAL OF MODERN MEDICINE AND PRACTICE, 4(2), 214-217. 

3. Расулова, К. А., & Насретдинова, М. Т. (2022). ҲАЛҚУМДАГИ ЗАМБУРУҒЛИ 

ЗАРАРЛАНИШНИНГ САМАРАЛИ ДАВОЛАНИШИНИ БАҲОЛАШ. Биология ва 

тиббиѐт муаммолари,(2), 135. 

4. Rasulova, K. (2023). TREATMENT AND PREVENTION OF FUNGAL RHINITIS AND 

ALLERGIC RHINITIS. Science and innovation, 2(D10), 150-154. 



  Journal of Science in Medicine and Life, Volume: 3 Issue: 5 Year: 2025                                     ISSN: 2992-9202 

179 
 

5. Abdurashidov Asilbek Abdurashidovich , R. K. A. qizi ,. (2024). MODERN 

INTERPRETATION OF THE ORIGIN AND TREATMENT OF SYMPTOMS OF 

LARYNGITIS . International Journal of Integrative and Modern Medicine, 2(3), 49–52. 

Retrieved from https://medicaljournals.eu/index.php/IJIMM/article/view/201 

6. Насретдинова, М., Хайитов, А., & Салимова, Ш. (2016). Совершенствование диагностики 

различных форм грибковых риносинуситов. Журнал вестник врача, 1(4), 28-32. 

7. Хайитов, А. А., Хушвакова, Н. Ж., & Насретдинова, М. Т. (2017). Диагностика 

показателей ключевых цитокинов у больных с острым бактериальным риносинуситом. 

In Инновационные технологии в медицине детского возраста Северо-Кавказского 

федерального округа (pp. 93-95). 

8. Khayitov, A. A., Nasretdinova, M. T., Ziyadullayev, S. X., & Shadiev, A. E. (2021). 

Immunological parameters in patients with chronic cystic sinusitis. Annals of the Romanian 

Society for Cell Biology, 25(1), 152-157. 

9. Raupova, K., Nasretdinova, M. T., Normuradov, N. A., & Rakhimov, J. H. (2024). 

TEMPORAL CHARACTERISTICS OF THE ACOUSTIC REFLEXES OF THE INTRA-

AURAL MUSCLES IN" NOISE" WORKERS WITH NORMAL HEARING AS WELL AS 

WITH INITIAL AND PRONOUNCED HEARING IMPAIRMENT. Ethiopian International 

Journal of Multidisciplinary Research, 11(04), 447-450. 

10. Бекмурадов, М. А., Насретдинова, М. Т., Хатамов, Ж. А., & Рустамова, Э. И. (2024). 

Показатели ЭЭГ и РЭГ у рабочих с различной степенью профессиональной 

тугоухости. Otorhinolaryngology Eastern Europe, 538. 

11. Насретдинова, М. Т., Нурова, Г. У., Хайитов, А. А., & Шодиева, М. Б. (2023). ОЦЕНКА 

КЛИНИЧЕСКОЙ ЭФФЕКТИВНОСТИ РАДИОВОЛНОВОЙ ХИРУРГИИ У 

ПАЦИЕНТОВ С ВАЗОМОТОРНЫМ РИНИТОМ. Miasto Przyszłości, 37, 62-72. 

12. Насретдинова, М. Т., Нормирова, Н. Н., Шадиев, А. Э., & Нормурадов, Н. А. (2023). 

КОХЛЕОВЕСТИБУЛЯР КАСАЛЛИКЛАРИ БЎЛГАН БЕМОРЛАРДА ВЕСТИБУЛЯР 

ФУНКЦИЯНИ УРГАНИШ. ЖУРНАЛ СТОМАТОЛОГИИ И КРАНИОФАЦИАЛЬНЫХ 

ИССЛЕДОВАНИЙ, 4(3). 

13. Nasretdinova, M. T., & Normuradov, N. A. (2023). Study of occupational stress in employees 

of medical and preventive institutions. Science and Education, 4(8), 52-56. 

14. Расулова, К. А., & Насретдинова, М. Т. (2022). ҲАЛҚУМДАГИ ЗАМБУРУҒЛИ 

ЗАРАРЛАНИШНИНГ САМАРАЛИ ДАВОЛАНИШИНИ БАҲОЛАШ. Биология ва 

тиббиѐт муаммолари,(2), 135. 

15. Taxsinovna, N. M., Musinovna, R. K., Boyarovich, Y. A., & AM, Y. (2024). On the dynamics 

of the functional state of the vestibular analyzer in patients with cervical osteochondrosis with 

vertebral artery syndrome. Innovation in the Modern Education System, 5(41), 417-422. 

16. Taxsinovna, N. M., Musinovna, R. K., Rahmatullayevich, N. O., & Mirsayid, L. (2024). 

STATE OF THE PROTECTIVE FUNCTION OF THE ACOUSTIC REFLEX IN WORKERS 

OF NOISE OCCUPATIONS WITH LESIONS OF CORTICAL AND SUBCORTICAL 

PARTS OF THE AUDITORY ANALYZER. INNOVATION IN THE MODERN 

EDUCATION SYSTEM, 5(41), 423-427. 

17. Taxsinovna, N. M., Musinovna, R. K., Abruyevich, K. J., Maftuna, M., & Ibragimovna, R. E. 

T. (2024). DIAGNOSTIC INFORMATIVITY OF THE DRUGS USED TO REVEAL 

1NTRALABYRINTHINE HYDROPS ACCORDING TO THE DATA OF AUDIOLOGIC 

AND BIOCHEMICAL STUDIES. INNOVATIVE ACHIEVEMENTS IN SCIENCE 

2024, 3(29), 112-117. 

18. Raupova, K., Nasretdinova, M. T., Normuradov, N. A., & Rakhimov, J. H. (2024). 

TEMPORAL CHARACTERISTICS OF THE ACOUSTIC REFLEXES OF THE INTRA-



  Journal of Science in Medicine and Life, Volume: 3 Issue: 5 Year: 2025                                     ISSN: 2992-9202 

180 
 

AURAL MUSCLES IN" NOISE" WORKERS WITH NORMAL HEARING AS WELL AS 

WITH INITIAL AND PRONOUNCED HEARING IMPAIRMENT. Ethiopian International 

Journal of Multidisciplinary Research, 11(04), 447-450. 

19. Xatamov, J. A., Xayitov, A. A., Boltayev, A. E., & Davronov, U. F. (2023). Comprehensive 

diagnosis and treatment of chronic purulent otitis media with complications. World Bulletin of 

Public Health, 28, 73-75. 

20. Taxsinovna, N. M., Abruevich, X. J., Adxamovich, X. A., & Farmonkulovich, D. U. (2023). 

Tactics of Treatment of Recurrent Purulent Otitis in Children. Texas Journal of 

Multidisciplinary Studies, 26, 21-23. 


