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Summary

The aim of this narrative review is to provide a comprehensive overview of systemic approaches 
in the context of curative treatments for laryngeal squamous cell carcinoma, evaluating on-
cologic outcomes, survival, and the preservation of voice and swallowing functions. It sum-
marises current evidence from landmark clinical trials, international guidelines, and recent 
developments in multidisciplinary management, including systemic therapies and advanced 
radiation techniques. Early-stage laryngeal SCC shows high rates of cure with either surgery or 
radiotherapy. For locally advanced disease, concurrent chemoradiation remains the nonsurgical 
standard for organ preservation, though it offers no significant survival advantage over primary 
surgery. Patient selection is critical; individuals with T4 disease or severe baseline dysfunction 
often achieve better outcomes with total laryngectomy. While induction chemotherapy and im-
munotherapy have shown mixed results in definitive settings, neoadjuvant immunotherapy is 
emerging as a promising approach. Additionally, proton therapy offers potential for reducing 
late toxicities, such as dysphagia, by better sparing surrounding organs. In conclusion, optimal 
management of laryngeal cancer requires meticulous multidisciplinary evaluation and person-

Cover figure. Immune checkpoints.
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alised treatment. Balancing oncologic control with functional preservation remains the primary challenge, necessitating a shift toward integrated, 
patient-centred care.
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Introduction
Malignant tumours of the head and neck (in particular, head 
and neck squamous cell carcinomas [HNSCC]) are relatively 
rare, and patients are generally referred to dedicated centres 
for HN oncology. In Europe, between 2000 and 2007, the 
annual crude incidence rates were 4.6/100,000 for laryngeal 
SCC, 3.5/100,000 for oral cavity SCC, 3.3/100,000 for oro-
pharyngeal SCC, and 1.3/100,000 for hypopharyngeal SCC, 
corresponding to approximately 90,000 new cases per year 1.
Five-year relative survival rates are 61%, 49%, 41%, and 
25% for laryngeal, oral cavity, oropharyngeal, and hy-
popharyngeal SCC, respectively 2.
Laryngeal SCC accounts for approximately 0.8% of all can-
cers (up to 2.4% of new malignancies worldwide each year) 
and is most common in men in the 5th to 7th decades 3. 
Laryngeal cancer may involve the supraglottic, glottic, and 
subglottic regions; the glottic larynx is the most common 
site 4,5.
More than 95% of laryngeal cancers are SCC  6. Despite 
numerous advances, 5-year survival has not substantially 
improved and depends on stage and site. For example, in 
a Finnish cohort, 5-year disease-specific survivals (DSS) 
for glottic cancers were 100%, 95%, 78%, 79%, and 53% 
for T1a, T1b, T2, T3, and T4, respectively; for supraglottic 
cancers, DSS were 68%, 54%, 72%, and 59% according to 
T1-T4 categories 7.
Early detection of pathologic tissue changes is crucial for 
effective treatment and functional preservation. Direct la-
ryngoscopy and biopsy remain the gold standard, while 
imaging provides essential information for staging, assess-
ment of resectability, prognosis, and treatment planning 8.
In advanced laryngeal cancer (T3-4, N0-3), multimodal treat-
ment is often required. Over the past 150 years, management 
has shifted from routine radical surgery to more conserva-
tive approaches; for early disease, both transoral surgery and 
primary radiotherapy (RT) are accepted options 9. Systemic 
therapy (notably, chemotherapy, and, more recently, immu-
notherapy) plays an important role in advanced disease.
Successful management requires careful pretreatment eval-
uation of patient- and disease-related factors (Fig. 1), with 
the dual aim of cure and quality of life preservation, within 
a multidisciplinary team (MDT) 10,11.

The management of laryngeal cancer (Fig. 2) can be sum-
marised as surgery (including open and transoral approach-
es), RT, combined chemoradiotherapy (CRT), and, in se-
lected settings, immunotherapy or targeted agents.

Principles of larynx preservation
The goal of this manuscript is to provide an overview of 
conservative (larynx-preservation) treatment for laryngeal 
SCC, focusing on survival, locoregional control, response 
rate, and voice- and swallowing-related quality of life. Pri-
orities for HN patients are reported in Table I.
Larynx-preservation treatment has led to the recommenda-
tion that “a function-preserving treatment should be the first 
choice for every patient with laryngeal carcinoma”, provid-
ed that oncologic outcomes are not compromised.
The success of larynx-preservation strategies depends on 
careful patient and tumour selection. Optimal treatment of 
advanced disease requires accurate staging and comprehen-
sive evaluation of clinical, behavioral, psychological, socio-
economic, and logistic factors within an MDT.
For early-stage glottic cancer, 3 large systematic reviews 
have shown comparable high cure rates with either transoral 
laser/endolaryngeal surgery or RT, confirming that several 
organ-preserving options are oncologically sound 13-15.
In locally advanced disease (T3-T4), the challenge is to bal-
ance survival with long-term functional outcomes. In T3-4, 
N0-3 disease, multimodal treatment is often needed, and 
larynx-preservation approaches must not reduce survival 
compared to total laryngectomy with adjuvant RT.
Baseline assessment of airway, voice, and swallowing is rec-
ommended for all patients with stage III/IV disease to guide 
selection between organ preservation and total laryngectomy 
and to anticipate the need for feeding or tracheostomy tubes. 
Patients with large-volume, deeply infiltrative T3/T4a tumours, 
pretreatment aspiration, cartilage destruction, nonfunctional 
voice or airway, or severe laryngeal dysfunction are unlikely to 
have acceptable function after organ-preservation therapies and 
are generally better served by primary total laryngectomy 16.
Most larynx-preservation series include patients with stage 
less than IV; poorer results in stage IV have contributed to 
recommendations for primary surgery – typically total lar-
yngectomy – for T4a disease.
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Treatment strategies
General principles
Treatment goals are local tumour control and preserva-
tion of laryngeal function. Surgery, RT, chemotherapy, or 
combinations may be used. Definitive RT, with or without 
chemotherapy, is a standard option for many early and se-
lected intermediate glottic tumours 17.
Advanced-stage laryngeal cancer encompasses a wide spec-
trum. Treatment selection should consider tumour extent 
and subsite (glottic vs supraglottic vs subglottic), vocal cord 
mobility, anterior commissure involvement, nodal status, 
patient age, comorbidities, baseline function, preferences, 
compliance, and local expertise. Lymph node involvement 

is uncommon in T1-T2 glottic tumours; single-modality 
treatment directed at the primary is often sufficient.
Key guidelines emphasise that RT alone, open or transoral 
larynx-preserving surgery, and combined CRT are all ac-
ceptable options in selected patients; choice should be in-
dividualised 18.

Evidence for concomitant chemo-radiation
For locally advanced HNSCC, CRT with concurrent cis-
platin has been the standard for over 2 decades, based on 
the MACH-NC meta-analyses, which showed an absolute 
5-year overall survival (OS) benefit of around 6-7% with 
concomitant chemotherapy 19-21.

Figure 1. Challenges in the treatment of laryngeal cancer: the patient at the centre of care.

Figure 2. Treatment algorithm for non-metastatic laryngeal cancer according to ESMO-ESTRO guidelines.
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In laryngeal cancer, concurrent CRT offers higher larynx-
preservation rates than RT alone or induction chemother-
apy followed by RT, at the cost of increased acute toxicity 
but with no clear OS advantage. Consequently, concurrent 
cisplatin-based CRT is the preferred nonsurgical larynx-
preservation approach in many patients.
Clinical, behavioural, and socioeconomic factors (perfor-
mance status, nutrition, alcohol use, comorbidities, social 
support) are key predictors of outcome. The TALK score (T4, 
albumin < 4 g/dL, ≥6 drinks/day, Karnofsky < 80%) stratifies 
the probability of successful larynx preservation; only about 
6% of patients with scores ≥ 3 ultimately preserve a function-
al larynx 22. Combined chemotherapy and RT can be used for 
larynx preservation in selected patients with unfavourable T2 
or T2N+ disease when larynx-preserving surgery is not feasi-
ble or expected to yield poor function. For stage I-III disease, 
OS does not clearly differ between surgical and nonsurgical 
approaches; for stage IV, retrospective data suggest better 
survival with primary surgery, especially in T4a disease 23,24.

Induction chemotherapy
Induction (i.e., neoadjuvant) chemotherapy followed by 
RT (or CRT) has been extensively studied as a larynx-
preservation strategy in operable T3-T4 laryngeal and hy-
popharyngeal cancers. The EORTC 24891 hypopharynx 
trial and EORTC 24954 larynx/hypopharynx trial showed 
that induction cisplatin-FU (with or without alternating RT) 
allowed larynx preservation in responders without compro-
mising OS compared with primary surgery plus RT, but did 
not improve survival  25-27. The addition of a taxane (TPF) 
increases response and larynx-preservation rates compared 
with PF doublets, but without OS benefit 28-31.

Nonresponse to induction (≈15% of patients) predicts poor 
local control and survival despite subsequent RT/CRT and 
may identify patients who should proceed to early total lar-
yngectomy rather than definitive organ preservation. Induc-
tion chemotherapy before organ-preservation surgery is not 
recommended outside clinical trials.

RTOG 91-11 and role of concurrent CRT
The landmark RTOG 91-11 trial compared RT alone, in-
duction PF followed by RT, and concurrent cisplatin-RT in 
patients with mostly T3 laryngeal cancer. Concurrent CRT 
significantly improved larynx-preservation and local con-
trol compared with RT alone and with induction PF, but 
did not improve OS; laryngectomy-free survival (LFS) at 
10 years was similar between the 2 chemotherapy arms and 
worse with RT alone 11,32.
Cisplatin remains the best-supported radiosensitiser. Phase III 
data for alternative agents (e.g. cetuximab) in larynx-preser-
vation cohorts are limited; a secondary analysis of the Bonner 
et al. trial suggested a nonsignificant trend toward improved 
larynx preservation and LFS with cetuximab + RT versus RT 
alone, but definitive conclusions cannot be drawn 33,34.

Postoperative CRT and selection for 
total laryngectomy
For patients with extensive T3 or T4a lesions and/or poor 
pretreatment laryngeal function, primary total laryngectomy 
followed by RT or CRT often offers better survival and qual-
ity of life (QoL) than attempts at organ preservation. Retro-
spective NCDB analyses confirm that, after adjustment for 
stage and covariates, RT alone and CRT are associated with 

Table I. Priorities for patients with head and neck cancer (adapted from Gill et al., 2011 12).

Ranking Patients Companions Multidisciplinary team

1 Being cured of my cancer Being cured of my cancer Being cured of my cancer

2 Living as long as possible Living as long as possible Living as long as possible

3 Having no pain Having no pain Having no pain

4 Able to swallow all foods Able to swallow all foods Able to swallow all foods

5 Having normal energy for me Having normal energy for me Keeping my appearance

6 Returning to my activities Returning to my activities Returning to my activities

7 Speech understood easily A comfortably moist mouth Speech understood easily

8 Keeping natural voice Speech understood easily Able to chew normally

9 A comfortably moist mouth Able to chew normally Keeping natural voice

10 Keeping my appearance Keeping natural voice Having normal energy for me

11 Able to chew normally Keeping my appearance A comfortably moist mouth

12 Normal taste and smell Normal taste and smell Normal taste and smell
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worse survival than total laryngectomy in stage IV disease 24. 
Accurate surgical margins are crucial, as positive or close 
margins dramatically increase the risk of local recurrence 35.
Among high-risk patients (positive margins and/or extra-
capsular nodal extension), 2 randomised trials (EORTC 
22931 and RTOG 9501) established concurrent postoper-
ative cisplatin-RT as standard of care, improving locore-
gional control and disease-free survival (DFS) at the cost of 
increased toxicity 36-38.

Immunotherapy and larynx preservation
Immunotherapy, notably PD-1/PD-L1 blockade pembroli-
zumab and nivolumab improve survival compared with 
standard regimens, particularly in PD-L1-positive dis-
ease  39,40 (Cover figure). Checkpoint inhibitors target the 
PD-1/PD-L1 axis, reversing T-cell exhaustion and restoring 
antitumour immunity  41. RT has both immunostimulatory 
and immunosuppressive effects and can synergise with im-
munotherapy by enhancing antigen release, T-cell infiltra-
tion, and MHC-I expression  42,43. The concept of “cancer 
immunoediting” underscores the dynamic interaction be-
tween tumour and immune system 44.
In locally advanced, previously untreated disease, multiple 
phase II and III trials have evaluated immune checkpoint 
inhibitors combined with RT or CRT:
•	 in cisplatin-ineligible patients, RT + pembrolizumab or 

RT + cetuximab yielded similar locoregional control in 
PEMBRORAD, with better tolerance in the pembroli-
zumab arm 45;

•	 early phase studies of pembrolizumab added to standard 
CRT showed acceptable safety and high response rates 46;

•	 large phase III trials (JAVELIN Head and Neck 100 and 
KEYNOTE-412) testing concurrent and maintenance 
PD-L1/PD-1 blockade with CRT did not meet their pri-
mary endpoints of improved progression-free survival 
(PFS) or event-free survival, although exploratory analy-
ses suggest possible benefit in highly PD-L1-expressing 
subgroups 47,48.

In the adjuvant setting, the IMvoke010 trial (atezolizumab 
after CRT) was negative for OS 49, whereas the NIVOPOST-
OP trial showed that adding nivolumab to postoperative 
CRT in high-risk resected HNSCC significantly improved 
DFS, representing the first positive phase III escalation of 
standard CRT in this context 50.
Overall, current evidence indicates that adding immuno-
therapy to definitive RT or CRT for unselected, locally 
advanced HNSCC has not yet translated into consistent 
survival gains, although it may be an attractive option for 

cisplatin-unfit patients and in the adjuvant high-risk setting.
The most encouraging data come from neoadjuvant strate-
gies. The CheckRad-CD8 phase II trial showed that double 
checkpoint blockade plus a short induction phase followed 
by RT was feasible and associated with promising activity 51.
In a multicentre phase II trial, one cycle of neoadjuvant 
pembrolizumab administered 2-3 weeks before surgery re-
sulted in major pathological responses or extensive tumour 
necrosis in a substantial proportion of patients 52.
KEYNOTE-689, a phase III trial in resectable locally ad-
vanced HNSCC, demonstrated that neoadjuvant plus ad-
juvant pembrolizumab added to standard therapy signifi-
cantly improved event-free survival without compromising 
surgical feasibility 53.
In laryngeal and hypopharyngeal cancer, specifically, in-
duction toripalimab combined with chemotherapy yielded 
encouraging activity, promising larynx-preservation rates, 
and acceptable toxicity in a single-arm phase II study 54.
Taken together, these data suggest that immunotherapy is re-
shaping the treatment landscape in recurrent/metastatic and 
high-risk resected HNSCC, whereas its optimal role in de-
finitive larynx-preservation regimens remains to be defined.

Proton therapy 
Alongside increasingly sophisticated systemic strategies, 
attention has turned to highly conformal RT techniques. 
Intensity-modulated proton therapy (IMPT) allows im-
proved dose distributions compared with photon RT, with 
steep dose fall-off and better sparing of organs at risk. In 
early-stage glottic cancer, IMPT and modern image-guided 
techniques have yielded excellent local control with mini-
mal toxicity and high laryngeal function preservation  55. 
Dosimetric comparisons show that proton techniques can 
reduce dose to carotid arteries, arytenoid cartilage, pharyn-
go-laryngeal musculature, thyroid gland, spinal cord and, 
with image-guided IMRT, the contralateral vocal cord 56-58.
A major challenge of IMPT, particularly in glottic tumours, 
is its sensitivity to anatomic and density changes during 
treatment, requiring robust planning and image guidance to 
avoid marginal misses and motion interplay effects 59.
Early clinical series suggest that proton therapy for laryn-
geal SCC achieves high OS, locoregional control, and DFS 
with a favourable toxicity profile 60.

Supportive care and functional 
outcomes
HNSCC is the seventh most common cancer worldwide, 
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with approximately 700,000 new cases and 350,000 deaths 
annually 61.
Despite technical and therapeutic advances, survival for la-
ryngeal cancer has remained relatively stable, underlining 
the importance of supportive care and survivorship.
Treatment selection must integrate tumour factors (site, T/N 
category, histology), and patient factors (age, comorbidi-
ties, baseline function, occupation, preferences). Compre-
hensive assessment should include nutritional status, car-
diopulmonary and renal function, frailty (in older patients), 
psychosocial context, and dental status, with early nutri-
tional support when weight loss exceeds 10% in 6 months. 
Multidisciplinary management in high-volume centres is 
associated with better outcomes 21.
Pretreatment laryngeal function is the strongest predictor of 
functional rehabilitation after larynx-preserving treatment. 
Attempts to preserve the larynx in patients with severe pre-
treatment dysfunction often result in chronic tracheostomy 
or gastrostomy dependence and are not considered true 
functional successes.
Late toxicities after RT/CRT include xerostomia, osteora-
dionecrosis, hypothyroidism, pharyngo-oesophageal steno-
sis, lymphoedema, and dizziness 62.
Dysphagia is a major issue: up to half of survivors of ad-
vanced HNSCC experience clinically significant swallow-
ing impairment, and aspiration is common and frequently 
under-recognised 63-66.
Dose-volume relationships for swallowing-related struc-
tures (pharyngeal constrictors, supraglottic and glottic lar-
ynx, submandibular glands) are now well established and 
have informed “dysphagia-optimised” IMRT planning 67-

70.
Speech and swallowing rehabilitation, smoking and alco-
hol cessation support, psychosocial care, and long-term 
endocrinologic monitoring (e.g. for hypothyroidism) are 
integral components of modern laryngeal cancer manage-
ment. Regular follow-up, including endoscopic examina-
tion and neck palpation for at least 5 years, is recommend-
ed to detect recurrences early and to manage late toxicities 
proactively.

Conclusions
Laryngeal SCC remains a complex disease that requires 
meticulous multidisciplinary evaluation and person-
alised treatment planning. While early-stage tumours 
can often be managed effectively with single-modality 
therapy, advanced-stage disease demands careful selec-
tion between organ-preservation strategies and primary 

surgery to balance oncologic outcomes with functional 
preservation. CRT remains the cornerstone of nonsur-
gical management, although survival advantages over 
surgery are not demonstrated, and functional outcomes 
vary widely depending on baseline laryngeal function. 
Attempts to improve outcomes using induction chemo-
therapy, targeted agents, or immunotherapy have yielded 
mixed results, with meaningful benefits emerging pri-
marily from rigorously selected neoadjuvant immuno-
therapy approaches. Advances in RT techniques offer op-
portunities to reduce toxicity while maintaining disease 
control. Ultimately, optimal outcomes depend on precise 
staging, assessment of functional reserve, thoughtful 
integration of multimodality treatment, and delivery of 
care within high-volume, experienced centres, ensuring 
an approach that maximises cure while preserving qual-
ity of life whenever possible.
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