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Introduction

KSA **
f ly 12,720 men and women
ble will die of laryngeal cancer in the United States per year

variations in the incidence and mortality of laryngeal
st that a larger proportion of the cases occur in South-
3, Eastern Asia, Central Europe, and Eastern Europe

e commonly affected than women (3.6:1)

his ratio has decreased over the years likely secondary to the
ncreased rate of tobacco use in females

**National tumor registry report , 2013



roduction

ncers present with advanced-stage

| _ mon site of primary epithelial
rs of the head and n
1cer accounts for 0.3% of all cancer-related deaths




dthology distribution

Cartilage 1%
9%
esion of larynx 4%



'Pathology

cancers and arise from the stratified
e larynx ( dysplasia , CIS, SCC)

s squamous cell carcine
1dence for metastases),

0Imna,
arcinoma,

a highly differentiated variant

al )
J C y

Chondrosarcoma.

Neuroendocrine tumors, though rare, are the most common
nonsquamous tumors encountered and have a predilection for the
supraglottic larynx

=



Precancerous lesion

Normal

logical changes start at
ent membrane

count per hpf, high NC ratio, large
nu

= Dysp

1a
= Mild , moderate, severe
@ CIS ( whole thickness )
o0 29% of CIS ----- SCC

= Microinvasive --- basement
membrane

= Invasive --- TA muscle

Moderate dysplasia

Mild dysplasia

Severe dysplasia




tiology

related to cigarette smoking.

5 years

] in inducing laryngeal cancer remains still unclear



Etiology

ncers occur in nonsmokers and
other factors :

cupational exposures to wood dust, polycyclic hydrocarbons,
and asbestos






Anatomy

Epiglottis

False _H¥
cords \ W 4

True cords ‘




Supraglottis

= Extends from the epiglottis to the
ventricular apices.

= Contents:
False cords,
Aryepiglottic folds,
Arytenoids,
Laryngeal surface of the epiglottis
= Epithelial lining : ciliated columnar
epithelium
**Malignancy : 32%

Epiglottis .

H yoid bone
,-'
Aryepiglottic

fold .

. fx"f’
. Ventricle of
Supraglotic | Vorgagni~,_ | "‘ﬁ - Pre-epighti

,, False cord

Thyroid cartilage
Vocal cord

f (
1 Cricoid cartilage

=ource: Lalw I:|r|| Ak Current Diggnosis & Treatment in Otolarprngolog)
1 - --_- IIII e o -_-._-__ _
Head & MNeck Surgery, 2nd Edition: http:Adwww, acces ICINeE ., com

wright @ The MoSraw-Hill Companies, Inc All rights reserved,



Glottis

tween the true and false cords to
cm bglow the free edge of the
ords

Interarytenoid region

= epithelial lining : Stratified
squamous epithelium
- Malignancy : 51 %




Subglottis

= Extends : from lower border of
the glottis to the lower border of
the cricoid cartilage.
= Epithelial lining : ciliated
columnar epithelium
- Malignancy : 2%

Epiglottis
Hyoid bone

Aryepiglottic
fold

. Ventricle of ol e
Supraglottic Morgaonis. | ",ﬂ P;g—aegglomc
g

\\’g‘ False cord

/ }l Thyroid cartilage

Subglotti

=
)

Glottic \ ) Vocal cord
/A !‘(
c \=————=/ JJ)- Cricoid cartilage

/

Source: Lalwani AK: Current Diagnosis & Treatment in Otolaryngology —
ead & Neck Surgery, 2nd Edition: http://www.accessmedicine.com

opyright @ The McGraw-Hill Companies, Inc. All rights reserved.



Vocal cord anatomy

elium : Stratified squamous LAMINA PROPRIA:

: The superficial layer :
s Loose fibrous tissue
Rarely lymphatics
o Resistance to the spread of early
glottic tumors
= Vocalis :

o Tumor invasion : Vocal cord
immobility




Llaryngeal membrane

brane

Conus elasticus
icothyroid membrane
ohyoid membrane
I perichondrium




Laryngeal spaces

tendon: vocalis tendon
to thyroid cartilage

ient perichondrium

** Allowing spread of laryngeal
cancer

“*Planning of conservation surgical
procedures.




Pre epiglottic space

Anterior : Thyrohyoid

membrane , hyoid bone NN -/ |/ M+
Posterior : epiglottis O o — s A P
Inferior : attachment of Maarens —
nferior : attachment o
epiglottis to thyroid cartilage s |7 A8 @ o e
Superior : hyoepiglottic ...
ligament T tmant—— % i/

) . . Cricoid \ 7 " Cricoid
Lateral : in continuity of e 7 | lamina

paraglottic space Trachoal cartiage




Paraglottic space

Epiglottis

Hyoid bone
Thyrohyoid

membrane
al : thyroid cartilage &

Thyroid

cartilage
ricothyroid membrane

Paraglottic
space

Conus
elasticus

Cricoid
8 Quadrangular membrane i
o Conus elasticus

terior : piriform sinus

“*Allow transglottic tumor,
extension of tumor above and
below the ventricle




Lymphatic drainage

= Level IV ,VI & VII

** contralateral drainage for midline
lesion




nx Cancer: Incidence of

Supraglottic 40-15 % 25-40 % 50-60 %

10-20 % 20-40 %




Blood supply

=@ Supraglottis
Superior laryngeal artery,(STA)

ARTERIAL SUPPLY

= [he lower half of the larynx
Inferior laryngeal artery ( ITA)




’hysiology

complex mechanism must be taken into account
a treatment plan.



Work up

oscopy under anesthesia for biopsy and assessment
eoplasm



utum ---- supraglottic



Treatment preferences

istic effect when tobacco is combined with alcohol
tremen
ithdrawal

rs : metal workers, construction workers (asbestos),and textile processors.
* Treatment preferences : Professional voice user



imary tumors ----9 %



stic Imaging



scan Neck







est x-ray






ratories test
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Table 3

TX
TO
Tis
T

T2

Primary tumor cannot be assessed
Mo evidence of primary tumor
Carcinoma in situ

Supraglottis

Tumor limited to one subsite of supraglottis with normal
vocal cord mobility

Tumor invades mucosa of more than one adjacent subsite of
supraglottis or glottis or region outside the supraglottis (eg,
mucosa of base of tongue, vallecula, medial wall of pyriform

American Joint Committee on Cancer (AJCC) TNM Staging System for the Larynx (Tth ed., 2010)
(Nonepithelial tumors such as those of lymphoid tissue, soft tissue, bone, and cartlage are not included)
Primary Tumor (T)

Glottis
T

Tla
Tib
T2

T3

T4a

Tumor limited to larynx with vocal cord fixation and/or
invades any of the following: postericoid area, pre-epiglottic
space, paraglottic space, and/or inner cortex of thyroid

Moderately advanced local disease

Tumaor invades through the thyroid cartilage and/or invades
tissues beyond the larynx (eg, trachea, soft tissues of neck
including deep extrinsic muscle of the tongue, strap
muscles, thyroid, or esophagus)

Very advanced local disease

Tumor invades preveriebral space, encases carotid artery,
or invades mediastinal structures

Subglottis

T
T2

T3
Tda

Tumor limited to the vocal cord(s) (may involve anterior or
posterior commissure) with normal mobility

Tumor limited to one vocal cord

Tumor involves both vocal cords

Tumor extends to supraglottis and/or subglottis, and/or with
impaired vocal cord mobility

Tumor limited to the larynx with vocal cord fixation and/or
invasion of paraglottic space, and/or inner cortex of the

thyroid carlllage

Tumor |mrades hrnugh lhe ouier corie.x of the thyroid
cartilage and/or invades tissues beyond the larynx (eq,
trachea, soft tissues of neck |n|:lud|ng deep extn nsic

‘u’er'_.r advanned Ioc.al disease
Tumor invades preverebral space, encases carotid artery,
or invades mediastinal structures

Tumor limited to the subglottis

Tumor extends to vocal cord(s) with normal or impaired
mobility

Tumor limited to larynx with vocal cord fixation

Moderately advanced local disease

Tumor invades cricoid or thyroid cartilage and/or invades
tissues beyond the larynx (eq, trachea, soft tissues of neck
including deep extrinsic muscles of the tongue, strap
muscles, thyroid, or esophagus)

Very advanced local disease

Tumor invades prevertebral space, encases carotid artery,
or invades mediastinal structures




AJCC staging 2013
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Table 3 - continued

American Joint Committee on Cancer (AJCC)

TNM Staging System for the Larynx (7th ed., 2010)

(Monepithelial tumors such as those of lymphoid tissue, soft tissue, bone, and cartilage are not included)

Regional Lymph Nodes (N)* Anatomic Stage/Prognostic Groups
NX Regional lymph nodes cannot be assessed NO; no ,
regional lymph node metastasis Stage 0 Tis NO MO
N1 Metastasis in a single ipsilateral lymph node, 3 em or Stage | n NO MO
less in greatest dimension Stage Il T2 NO MO
N2 Metastasis in a single ipsilateral lymph node, more than Stage Il T3 NO MO
3 cm but not more than & cm in greatest dimension; or T N1 MO
in multiple ipsilateral lymph nodes, none more than 6 T2 N1 MO
cm in greatest dimension; or in bilateral or contralateral T3 N1 MO
lymph nodes, none more than 6 cm in greatest Stage IVA T4a NO MO
dimension T4a N1 MO
Metastasis in a single ipsilateral lymph node, more than T1 N2 MO
3 cm but not more than 6 cm in greatest dimension T2 N2 MO
Metastasis in multiple ipsilateral lymph nodes, none T3 N2 MO
more than 6 cm in greatest dimension Tda N2 MO
Metastasis in bilateral or contralateral lymph nodes, st
. i . age IVB Tdb  Any N MO
none more than 6 cm in greatest dimension Anv T N3 MO
N3 Metastasis in a lymph node, maore than 6 cm in greatest ny
dimension Stage IVC AnyT AnyN M1

*MNote: Metastases at level VIl are considered regional lymph node Histologic Grade (G)
metastases. GX Grade cannot be assessed

G1 Well differentiated

Distant Metastasis (M) G2 Moderately differentiated
MO MNo distant metastasis G3 Poorly differentiated

M1 Distant metastasis G4 Undifferentiated




reatment

evaluation

Itimate goal : cure from cancer
condary goal : preservation of function



Management

ination under anesthesia :
ies of the primary site (T stage)

ngeal surgery

or endoscopic laser resection.

of adequate

of a second primary tu
harynx
- hrynx

; glis
ca & bronchi

ecure the aifway if needed

- Awake fibro optic intubation
 Awake tracheostomy



Vianagement
Preoperative asessment

g for cons

or FEV1 /FVC <65% ase risk of aspiration



I reatment

radiation the



T reatment
neck NO & N1

bilateral level II, III & IV

is the treatment option, the field can be extended to
dal basins at risk.

If surgery is the best treatment option, a selective neck
dissection can be performed with limited morbidity




ection & post op XRT

ection for mi lon or advanced T stage



Management
premalignant lesion

actor,

c 1 for mild dysplasia
microlaryngscopy and excision with/out CO2

therapy)

B
1 U 1

Follow up with outpatient laryngoscopy



Vianagement
raglottic SCC T1,T2 & NO

initive radiotherapy (RT)

resection : TLM ( transoral laser microsurgery) or TORS
dure : horizontal supraglottic or supracricoid laryngectomy

tatic rate ranging from 4% to 35%
2 Bilateral neck dissection vs RT



Management
supraglottic SCC T1,T2 & NO

S horizontal supraglottic
ryngectomy :

ss resection of normal

tures in TLM

wledge of site-specific “inside
out” anatomy

Supraglottic
laryngectomy



—‘. -

((transoral laser microsurgery)

copic management of
ttic cancer dates back to

technique of transtumoral
& cuts to assess the depth of disease .

= Multibloc transoral laser resection
is distinct from the time honored
principle of en bloc tumor resection.




1M

o in the tecl
f site-specific “inside out” anatomy,
Opic access,

ent of laser-specific precautions in the operating



TLM
contraindication :

dCCess:

e dimensions (narrov
andibular),

| 1111(),

o-occipital extension),

dibular arch),

nt (prior radio- or chemoradiotherapy),

"'umor (site and size).



TLM
indication

ent of the following :



[=] [=] [=] ISR

Req

Mobile vocal cords,

Cartilage involvement : none
Limited base of tongue extension,
Pyriform sinus involvement : none
Good pulmonary reserve




Early supraglottic SCC

functional outcomes

Swallowing Better Worse

Need of Nasogastric tube Rare Common
Speech Better Worse

Need of tracheostomy none common
Aspiration Less likely Common 40 %
Hospitalization Short /day surgery Longer
Surgical complication None Less common

Pharyngecutenous fistula , wound
dehiscence



Early supraglottic SCC
Oncological outcomes

5-year disease-free survival

5-year laryngeal preservation 86 % 80%
rate

5-year disease-specific survival ~ 89% 80%



Early supraglottic SCC
RT

lated with the tumor volume

paches to early supraglottic tumors :
patients who are not physiologically

: léryngea preservation rate of about 80%



Management
ottic SCC T1,2 & NO

initive radiotherapy (RT)

resection: TLM

ures : Laryngofissure , Vertical partial laryngectomy &
id laryngectomy .

Occult metastasis < 10 %



e
urgical management T1/2 glottic
TLM

basic technique of
umoral cuts to assess the
f disease .

= ¢ transoral laser resection
N, is distinct from the time honored
principle of en bloc tumor
resection




rgical management T1/2 glottic
TLM

cept of endoscopic excision of
tic cancer was pioneered by

ser , later by Steiner in




TLM
ntraindication



Early glottic SCC
\/S RT , Functional outcome

Voice handicap index Mildly affected Accepted quality

Age Younger Old
Duration & Cost Day procedure, less cost 5-7 weeks , expensive
High risk anesthesia Avoided Better option

Sub sites/extension Tla +/1 anterior commissure T1b or anterior commissure




Early glottic SCC
SUrgical management , oncological outcome

Local control %

Laryngeal preservation %



Early glottic SCC
sUTgIGalimanagement : functional outcome

Hospitalization longer , minimum 7 days

Day surgery

Need of tracheostomy None Common

Voice handicap index Severely affected Severely affected

Swallowing Normal , +/- dysphagia ( NGT) .

Aspiration Rare Common

Salvage after recurrence Smooth Difficult



Early glottis SCC
Open procedures

issure & cordectomy

my & Nasogastric tube
> a must in most cases







Advanced laryngeal CA
management

ure

als of o speech and swallowing

L/

1t should be included in all aspects of the decision-
cess and be allowed to make an informed decision
treatment option is best for him or her.



reatment

) N2 & N3

eservation approach ) or

st operative chemotherapy




Radiation therapy



Radiation therapy

n therapy is to achieve better outcomes with
le preserving normal tissue.

rtal tre lose of radiation is 60 - 70 Gy given 5
eek over a period of 6 to 7 weeks.

T3
N+ or occult nodal metastasis > 20%

1 palliation in unresectable tumors & poor surgical candidates



20st operative radiation therapy

e given in the postoperative period ( after

umoa

ed stage disease
extension of tumor.
nargins
pread
\phatic spread of tumor

Lymp node
o Multiple involvement
o Extracapsular spread




motherapy

junction with RT

erapy in conjunction with RT




motherapy

» Systemic antineoplastic effect

= Distant metastases appear to be decreased with chemotherapy



Drgan preservation therpay
Veterans Affairs Study Group ( VA )

e role of non-surgical methods of
or advanced laryngeal cancers.

of organ preservation strategies took seed in the early
nitial trials demonstrating the potential of

rapy to cause tumor regression as well as predict
DC 0 RT.

Provide a landmark induction study for laryngeal cancer.



Advanced laryngeal CA
Stage III & IV ad

2 cycle chemo Total laryngectomy
& PORT

3rd cycle
chemo & RT



study group

uction chemotherapy followed by
ival to those treated with total
radiation .

h was able to achieve larynx preservation in 64 %
similar overall survival in both arms



ical treatment .

] treatment of laryngeal

s to determin orrect patient for the
rocedure while accounting for the

of the surgeon




cal treatment



Ppen conservative laryngectomy

1 physiologic speech and swallowing
ent tracheostoma

ngeal function without compromising cure rate
of swallowing, respiration, phonation, and airway protection.
ent selection is critical.

One cricoarytenoid joint is preserved and one laryngeal valve
- (epiglottis, false vocal cords, or true vocal cords) is mandatory to be
maintained.



Vertical hemilaryngectomy

ocedure used for the treatment of glottic

“ - 4
1is mandatory

Ons :
al fold,
mmissure/interarytenoid involvement,
ateral arytenoids,

Bulky transglottic lesion,

Thyroid cartilage invasion,

1 Preepiglottic space involvement,

Subglottic extension that involves the cricoid cartilage,
Extralaryngeal spread

Poor pulminary reserve .

m}

m}

m}



Vertical hemilaryngectomy
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A Figure 31-8. Schematic of the anatomic resection for a vertical hemilaryngectomy. (Modified and reprinted, with
permission, from Myers EN, suen JY. Cancer of the Head and Neck, 3rd ed. WB Saunders, 1996.)
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Horizontal laryngectomy

ng procedure used for the treatment of
1es.

h limited preipglottic ent .

my is mandatory .

lication :
d cartilage invasion,
d fixation

o Involvement of Anterior commissure , posterior commissure , the pyriform
apex, ,postcricoid mucosa base of tongue & bilateral arytenoids.

o Poor pulmonary reserve

1 VOCc



yngectomy

Horizontal lar

-
~
=l

L)
‘



Horizontal laryngectomy
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A Figure 31-10. Schematic of the anatomic resection for a supraglottic laryngectorny. (Modified and reprinted, with
permission, from Myers EN, Suen Y. Cancer of the Head and Neck, 3rd ed. WE Saunders, 1996.)



« Ventricle invasion

* Minimal thyroid cartilage invasion

* True vocal cord immobility

* Paraglottic and moderate preepiglottic space involvement
= Transelottic tumors



coid laryngectomy

ry reserve is contraindication .



Suprdacricoid laryngectomy

-J_-" CURREMT Diagnosis & Treatment Otolaryngeology--Head and Meck Surgery 3rd.pdf - Adobe Acrobat Reader DC
File Edit Wiew Window Help

Home Tools Baileys Head and M... CURRENT Diagnosi.. X

o =3 XK Q @® @ 468 | 890f 1034) A M O® % -

N

=
N
N
Nl
\.#
S
=

-

/]

A Figure 31-12. Schematic of the anatomic resection for a supracricoid laryngectomy. (Modified and reprinted, with
permission, from Myers EN, Suen |Y. Cancer of the Head and Neck, 3rd ed. WB Saunders, 1996.)
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sSupracricoid laryngectomy
reconstruction

CHP ( epiglottis resected)

#l CHEP



Total laryngectomy

ment for laryngeal cancer and has the
for which all partial laryngectomies

octed T3 cancers,
res
ation laryngeal surgery failures

- Advantage : excellent control rate
5 Disadvantage : sacrifice natural voice



oc resection of all the following :

artilage Proximal tracheal <. oo s
rings inferiorly L




Specimen removed and

nasogastric tube

nlaced

J2

T-shaped closure
with 3-0 polyglactin sutures

Jotal laryngectomy
pharyngeal closure

Inverting,
interrupted
suture
technique




lotal larygectomy
creation of tracheastoma

_ B : i =l
2 tured to th O = \ . 3 a4 . &
I | ‘ f ' .
acheostoma. - . SEY é ‘
RE B

\ ¢ \
‘¥
- 2
B -

stomal stenosis is key
1ce restoration

rachesostoma



I'otal laryngectomy
pncological outcome

1l survive
recurrence rate for and IV glottic : 37%

y ri‘ing at the primary site & 17% recurring in the neck



Salvage total laryngectomy

ion therapy with chemoradiation therapy
rgery

vival:
- 65%
- 37%
ligher surgical complication rate , pharyngocuternous fistula (

, carotid blow out.



rveillance

Ination , outpatient laryngoscopy
t radiograph



‘ent laryngeal SCC

lous tumor.

of a previously mot ocal cord , persistent edema .
an is key diagnostic test Post therapy

ep biopsies are required , if recurrence is suspected .



Recurrence laryngeal SCC
management



Prognosis ( overall 5 year survival )

Stage III

Stage IV



Case 1

a 4-month history of hoarseness that
ics. She does note that her mother
ng cancer and she wishes to
at all costs.



history of smoking:



cal exmiantion

volving the whole
ue vocal cords.




lagnostics

ontrast






Case 2

ar-old man with a 4- month history of
k-year smoker.

trial lawyer.



cal examination









: no subglottic extension and spares






eck level II, III & IV )

k dissection levelll III & IV






