
Larynx Cancer:
Surgical Treatment of Early Stage Disease

Kerstin M. Stenson, M.D.
Professor of Otolaryngology/Head and Neck Surgery

Head and Neck Surgical Oncology and Reconstruction

The Carole B. and Gordon I. Segal Professor of Womenôs Cancer Issues

November 8th, 2024



Take Home Points

ÅUnderstand laryngeal anatomy and barriers 

to spread

ÅSurgical treatment methods for early stage 

ÅControversies 



Anatomy

Muscles

Intrinsic

responsible for sound production 

and the movements of the 

laryngeal cartilages and folds 

themselves

Extrinsic

aid in the movement of the 

larynx at a gross level.



Anatomy

Membranes

Quadrangular:

» aryepiglottic ligament

» vestibular ligament

Triangular membrane:

» vocal ligament





Spread and Barriers to Spread

ÁFibroelastic membranes limit spread

Laryngeal cancer:

» T1 cancers limited by vocal ligament

» impaired mobility implies TA muscle invasion

» ossified parts preferentially invaded

» Broyleôs ligament initially is barrier



Spread and Barriers to Spread

Supraglottic Cancer

» embryologic barrier at 

ventricle

» infrahyoid tumors 

invade through 

epiglottic fenestrations

» tends to spare thyroid 

cartilage



Lymphatic Spread

Glottic  Cancer

» rare lymph channels

» paratracheal, III and IV

» T1 and T2 lesions rarely 

produce metastatic nodes

» mets of larger lesions depends 

on supraglottic involvement

Supraglottic

» nodal mets are common, even 

in small lesions

» levels II and III

» high occult incidence





Malignant Tumors

Epidemiology

Squamous cell carcinoma

Male : Female = 3-4:1

Greater prevalence in urban centers

Cancer Statistics 2024

Est new cases 12,650 (10,030 male)

Est deaths 3,880

Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 2024. CA Cancer J 
Clin. . 2024;74(1):12-49. doi:10.3322/caac.21820



Malignant Tumors

Clinical Manifestations

Symptoms:

hoarseness, odynophagia, cough, aspiration

Signs:

exophytic tumor, leukoplakia, stridor, loss of 

laryngeal crepitance, cord fixation



Malignant Tumors

Diagnosis

History

» smoking

» Alcohol

» Agent orange

Examination

» assess vocal cord movement

» laryngeal crepitance



Malignant Tumors

Diagnosis

Flexible Laryngoscopy

CT scan

» cartilage invasion, pre-

epiglottic space involvement

» nodes, subglottic extension





Staging

Malignant Tumors

Supraglottic cancer:
» Subsites are FVC, a-e fold, 

arytenoids, epiglottis

» T1: one subsite

» T2: > one subsite

» T3: cord fixed, piriform sinus, 

post-cricoid or pre-epiglottic 

space; inner thyroid cortex

» T4a: invasion thru outer 

cortex thyroid cartilage, neck 

soft tissues

» T4b: prevertebral space, 

encases carotid, mediastinum



Staging
Laryngeal cancer:

» T1: one or both cords (T1a or 

T1b)

» T2: extends to supra-or 

subglottis , and/or impaired 

cord mobility

» T3: cord fixed; invasion 

paraglottic space; inner cortex

» T4a: invasion thru outer 

cortex thyroid cartilage, neck 

soft tissues

» T4b: prevertebral space, 

encases carotid, mediastinum



Staging

Malignant Tumors

Subglottis

» T1: limited to subglottis

» T2: extends to cords, with or 

w/o impaired mobility

» T3: cord fixed, paraglottic or 

inner cortex thyroid cartilage

» T4a: invasion thru outer 

cortex thyroid cartilage, neck 

soft tissues

» T4b: prevertebral space, 

encases carotid, mediastinum



Treatment

NCCN Guidelines: www.nccn.org



Treatment: Early Stage

One modality!

Supraglottic cancer:

» T1/T2 : radiation, endoscopic or

»  supraglottic  laryngectomy (historical)

» If surgery, then BSND
If node+, then post-op treatment

Must have pulmonary reserve and good rehab potential

» If RT, then microscopic dose to bilateral 

neck





Treatment: Early Stage

Glottic  cancer

» T1/T2: radiation, transoral 

laser microsurgery (open 

hemilaryngectomy historical)

In general, RT considered better 

for  extensive anterior or 

posterior commissure 

involvement due to risk of 

positive margins and suboptimal 

voice



Treatment: Early Stage

Demographics
o NCDB 34, 991 pts

o 19% had surgery

o 59% had RT

o 23% had surgery and RT

ÅMore likely to receive RT for larger tumors, tx at non-academic centers 

and shorter travel distance

Å Surgery more likely in Western US, higher income, private insurance, 

urban area, academic center female and older.

Á Education and race not associated with treatment type.

. Friedman AD, Gengler I, Altaye M, Tabangin ME. Early-Stage Glottic Carcinoma in the 
United States: Demographics and Treatment Choice. Laryngoscope. 2023 
Apr;133(4):901-907. doi: 10.1002/lary.30305. Epub 2022 Jul 19. PMID: 35852500



Transoral Laryngeal 

Microsurgery (TLM)

Definition
The piecemeal endoscopic removal of malignant tumors, using the CO2 

laser under the operating microscope

History

1852: Green

1915: Lynch, Chevalier Jackson; transoral resection

1970s: Strong and Jako; CO2 laser and microscope

 en bloc resection still dogma

1993: Steiner; 240 pts early stage; 6 local recurrences;100% 5 year 

survival



Transoral Laryngeal 

Microsurgery (TLM)

Advantages

Ç  cuts through tumor until disease-free tissue is reached and   

surgeon can assess the depth of invasion

Ç Better margin clearance

Ç Laser seals vessels and lymphatics

Ç Shorter treatment course 

Ç A full range of salvage options

Ç Steiner, òOncologically radical, but surgically less radicalò



Transoral Laryngeal 

Microsurgery (TLM)

Who is a candidate?
o Tumors amenable to conservation laryngeal surgery

      T1, T2 and some T3s

o Adequate exposure of larynx

o Palliative tumor debulking

Contraindications
o Extralaryngeal spread; inability to preserve cricoid and one 

arytenoid

o Inadequate exposure



Transoral Laryngeal 

Microsurgery (TLM)

Complications

o  Close or positive Margin

o Tongue weakness or numbness

o Bleeding, airway issues are rare



TLM: CordectomyClassification

Type I: Subepithelial 

cordectomy

Eur Arch Otorhinolaryngol (2000) 257: 

227ï231 

European Laryngological Society 1999



TLM: CordectomyClassification

Type II: Subligamental 

cordectomy



TLM: CordectomyClassification

Type III:

 Transmuscular 

cordectomy



TLM: CordectomyClassification

Type IV: 

Complete cordectomy



TLM: CordectomyClassification

Type V: Extended

Cordecotmy

(a-d)



TLM: CordectomyClassification

Type VI:

Cordectomy

(anterior commissure)

Eur Arch Otorhinolaryngol (2007) 

264:499ï504 



Transoral Laryngeal 

Microsurgery (TLM)

Oncologic Results
o 2016 Ansarin et al. (doi 10.1002/hed.24534)

560 pts Tis-T3; 538 with TLM;  52 (8.8%)  had post-op RT

5 year Recurrence free survival=85.3%

10 year OS 74.7%; Larynx preservation 95.9%

Age >60, type of cordectomy (T stage) and positive margins negatively impacts survival

o 2019 Djukic (doi.org/10.1007/s00405-019-05453-1)

234 pts, all early stage glottis;

5-year OS 92.5%; DSS= 95.3%

OS lower for older patients, anterior commissure involvement



Transoral Laryngeal 

Microsurgery (TLM)

Oncologic Results
o 2018 Hendricksma et al. Systematic review T2 glottic lesions 

(doi:10.1097/MOO.00438)

21 studies, 857 pts

Larynx preservation for T2 higher with TLM (88.8% vs 79.0%) than RT

Impaired cord mobility negative predictor; AC involvement NOT a negative influence

o 2021 Korkmaz (doi.:10.1159/000519718)

161 pts, all early stage glottis;

5-year OS 91.3%; DSS= 100%

No difference in recurrence rate with respect to AC involvement or positive surgical 

margins



Transoral Laryngeal 

Microsurgery (TLM)

Margins

o What is a good margin? (0.5mm-3mm)

o  What do do about positive margins?
Second look in 30 days to 10 weeks?

Radiation?

Wait and see?



Transoral Laryngeal 

Microsurgery (TLM)

Compared to Radiation (no RCTs)
Doluaglu 2024; (doi 10.5144/0256-1947)

261 pts; OS TLM 85.9 vs RT 74.3% p=.034)

AC involvement prognostic factor for both TLM and RT

Vaculik 2019 systematic review T1 glottic lesions 
(doi:10.1186/s40463-019-0367-2); 16 studies ;1017 TLM, 970 RT pts 

OS odds ratio TLM 1.52; p=0.02

DSS odds ratio 2.7; p=0.007

Lx Preservation OR 6.31; p<0.00001

TLM superior method; no difference in local recurrence



Transoral Laryngeal 

Microsurgery (TLM)

Functional Results

o Cordectomy I-III have similar to improved 

voice after healing; larger resections and AC 

resections have poorer outcomes

o Similar voice outcomes compared to RT

o Understand optimal time of return which may 

be up to 2 years



TLM 

Adjunct Procedures

Phonosurgical reconstruction of early Glottic Cancer ï Zeitels

Laryngoplasty ï silastic,  Gortex 


