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Back to basics

Anatomy
Burden of disease

Classification



Nasolacrimal duct cyst
Nasal stenosis
ﬁ Turbinate Hypertrophy | ff <
@ Deviated septum
'fa‘: Foreign body

Adenoid hypertrophy
Cysts
JNA

oraL Cavity ORO-PHARYNX

Macroglossia

° Micro/retrognathia Usieiad oy fobnitera o
Neoplas Tongue base collapse
° i eoplasm Vallecula cyst
| | I B . | . t

HYPO-PHARYNX

Laryngomalacia Rare
VC palsy Tumours
Subglottic stenosis Vascular anomalies

Q@WrEricl-evi




Anatomy: Subsites Matter
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Fig. 2.5 Horizontal histological sections of the infant larynx.
(Reproduced from Holinger, Chicago [32]. With permission.)
(a) The thyroid cartilage is round and not V-shaped as in adults;
the arytenoids are long, contributing to one-half of the glottic
length; the cricoid plate is slightly V-shaped (section at the

glottic level). (b) Due to the V-shaped configuration of the upper
cricoid, the subglottic lumen is elliptical (section at the mid-
portion of the cricoid cartilage). (¢) At the lower level of the
cricoid cartilage, the lumen is round-shaped

Pediatric Airway Surgery (Monnier, 2010)




Great Ormond Street Hospital
Chart for Paediatric Airways
Pt o | s | e | S5 | e | o [ |

5-6 7 13

Great Ormond ID (mm)

S
Street OD (mm)

Bivona
ID (mm)
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ome Length
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Bivona Flextend ID (mm)
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Endotracheal ID (mm) 25 3.5
Tube (Portex) OD (mm) 2 [ I 48
Table reproduced from 00sing a paeds tracheostomy: an upda

te on current practice




Modified GOSH Airway Chart

Adapted by @DrEricLevi from Great Ormond Street Hospital Chart for Paediatric Airways.

Preterm- | 1-6 6-18 18 6-9
1 month | months | months | months years
-3 years
Cricoid Diameter(mm) 3.6-4.8 4858 5865 6574 7482 8250 9.0-10.7 >108
Trachea Diameter(mm) 5 5-6 6-7 7-8 8-9 9-10 10-13 13
Bronch- Size 2.5 3.0 3.5 4.0 4.5 5.0 6.0 6.0
E:‘:r“f ID (mm) 3.5 43 5.0 6.0 6.6 7.1 7.5 7.5
0D (mm) 42 5.0 5.7 6.7 7.3 7.8 8.2 8.2

ETT ID (mm) 25 3.0 35 4.0 4.5 5.0 6.0 7.0 8.0
g OD (mm) 34 42 48 5.4 6.2 6.8 8.2 9.6 10.8
Miller/ Size 00 O 0-1 1 . 2 2 2-3 3
Macintosh
NPA ID (mm) 2.5 3.0 3.5 4.0 4.5 5.0-5.5 6.0-65 7.0-9.0

These are based on normal expected anatomy. Each child is unique. Pathology alters anatomy and physiclogy. Age does not alway s correlate with weight, Cuffed ETT
roughly about 05-1.0 size smaller than uncuffed ETT. Length of NP isimportant in smaller children; shorten accordingly. Use chart at your own risk.




Burden of disease

< Laryngomalacia ~ 60%

VC paralysis ~ 15-20%

SG stenosis ~ 10-15%

Webs & atresia ~ 5%

SG hemangioma ~ 1,5-3%

Sacular cysts & laryngoceles ~ 2%

Cleft larynx & trachea ~ 0,5-1,5%

Pediatric Airway Surgery
(Monnier, 2010)



Cotton (1984), Myer-Cotton Grade (1994)
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Sizing the stenosis with ETT




Mobile Airway Card Percentage of Obstruction

Cincinnati Children's Pediatric Otolaryngology
Cincinnati Children's Pediatric Otolaryngology




McCaffrey Stage (1992)

STAGE I STAGE 11 STAGE III STAGE 1V
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Lano-Netterville Stages (1998)

N. of involved subsites Subsites

Stage | Glottis or sub-glottis or trachea

Stage |l Glottis and sub-glottis or
sub-glottis and trachea

Stage I Glottis and sub-glottis and trachea



Cohen Grade for glottic webs (1985)
Cssfiation | From | To | Endoscopic appearance

No 35%
Obstruction Obstruction




b c d

Fic Cohen’s classification of glottic webs: endoscopic  length, significant anterior subglottic extension, possibly with
views and sagittal diagrams: (a) Type I: <35% of glottic length, cartilaginous component. (d) Type IV: 75-90% of glottic length,
no subglottic extension. (b) Type II: 35-50% of glottic length, severe subglottic extension with cartilaginous component
minimal subglottic extension. (¢) Type III: 50-75% of glottic




* Laccourreye (1
* simple vs co

* Bogdasarian (1
 for posterior §

* Olney (1990) cl

e For Laryngom (Thoracic Inlet)

* Benjamin-Ingli:
Fig. 6.1 Types of laryngon
° for |aryngot [gs] aryepiglottic folds. (¢) Type

Type 1 Type 2 Type 3 Type 4

Type4  Posterior commissure scar involving both cricoarytenoid
joints




Can we put it all together?

Monnier P, Dikkers FG, Eckel H, Sittel C, Piazza C, Campos G, Remacle M, Peretti G.
Preoperative assessment and classification of benign laryngotracheal stenosis: a
consensus paper of the European Laryngological Society. Eur Arch
Otorhinolaryngol. 2015 Oct;272(10):2885-96.



ENDOSCOPY -+ preoperative assessment Oyes Ono
+ postoperative assessment Oyes Ono
Awake indirect laryngoscopy/Awake TNFL Oyes Ono
* VF mobility
normal bilaterally Oyes Ono
restricted abduction O left O right O bilateral
VF immability O left O right O bilateral
Asleep TNFL (under GA in spontaneous respiration) [Clyes [no
+ OSA-related narrowings Oyes Ono
O nose O nasopharynx O oropharynx O pharyngolarynx
description @i
* VF mobility (if awake TNFL was impossible) Oyes  Ono (please report above)
» Tracheomalacia Oyes Ono O diffuse
+ Secondary Airway Lesions Oyes Ono
desCription i
Direct laryngotracheoscopy +/- SML (under GA)
+» Congenital LTS O yes Ono
+ Acquired LTS
fresh, incipient LTS Oyes Ono
mature cicatricial LTS Oyes Ono
mixed (acquired on congenital) LTS Oyes Ono

+ Grade of stenosis
O1<50%
01 51t0 70%
O 71to 99%
O IV no lumen

+ Cranio-caudal extent of stenosis

< 5mm
>5mm<15mm
> 15mm < 30mm
> 30mm

» Site of stenosis (more than one answer possible)

supraglottic
glottic
subglottic
tracheal

+ Abnormal VF mobility
neurogenic VF paresis [, paralysis (1
VF fixation

Oyes DOno
Oyes [Cno
Oyes [OCno
Oyes [Ohno

O unilateral
O partial unilat.
[ complete unilat.

* Posterior glottic stenosis (PGS) Oyes Ono
interarytenoid adhesion (cicatricial bridge) C1

true PGS Oyes Ono
O without CAA

COwith unilat. CAA

O with bilat. CAA

ogooo

O bilateral
[ partial bilat.
[ complete bilat.

Olocalized

+ VF web, synechia Oyes Ono

<25%VFlengthO 25%<50%VFlengthO  50% < 75% VF length O

* Trachea
Stenosis Oyes Ono
Malacia Oyes Ono
primary diffuse Oyes Ono
localized post-tracheostomy Oyes Ono
extrinsic vascular compression Oyes Ono
Tracheostomy Ovyes Ono
location O 1t 2 rings [ 394" rings [ > 5th rings
additional distal tracheal stenosis Oyes [Cno
localized tracheostoma malacia Oyes Ono

+ Bronchial tree and esophagus
Bronchomalacia Ovyes Ohno
Extrinsic bronchial compression Clyes [CIno

Gastroesophageal refux Oyes Ohno Esophageal biopsies
Eosinophilic esophagitis Oyes DOno
Other......cccoviiiii
COMORBIDITIES Oyes Ono

* Airway Ovyes Ono
0SA-related narrowings Ovyes Ono
Secondary LTS/ malacia O yes Ono

descriplion @i

+ Medical Oyes Ono
respiratory insufficiency (O. dependence) Oyes Ono
Symptomatic cardiacivascular disease Oyes Ono
Neurologic sequelae/mental impairment Oyes Ono
Swallowing disorder/aspiration Oyes Ono
Symptomatic gastroesophageal reflux Oyes Ono
Eosinophilic esophagitis Oyes Ono
Syndromic/nen-syndromic anomalies Oyes Ono
Other @ ..o Lyes  Lino

FINAL SCORING

Ola Olb Ole
Olla Olib Olie
Ollla Ollib O lile
Olva OIVb OIVe

a = only one site involved (supraglottis/glottis/subglottis/trachea)
b = two sites involved .

¢ = three sites involved } In any order

d =all four sites involved

+ is added to any final score to indicate an additional severe comorbidity or congenital anomaly
TREATMENT PLAN

Primary surgery (1 Salvage surgery [ 1st[] 2nd ]

S DESCIIPHION I 4ottt et b e bR e s £ hb et e et

>75% VF length O

Bacteriological aspirate Oyes Ono
Bronchoalveolar lavage Oyes Ono

Oyes Ono
Old
Old
Olid
Olivd
3 >3 ]
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From: Implementation of the European Laryngological Society classification for pediatric
benign laryngotracheal stenosis: a multicentric study

DETERMINATION OF ELS SCORE

No Obstructlon 50% Obs ruction

Il
+
51% Obstruchon 70% QObstruction
: o .

71% Obstruction 99% Obstruction

B W N

v Complete Obstruction

STEP 1 STEP 2 STEP3

Determination of ELS score. The ELS score consists of three components: 1, Myer—Cotton grade of airway obstruction, marked from I to IV; 2,

number of affected airway subsites, marked from “a” to “d”, and 3, presence of comorbidities, marked with a “+”

Fiz, I., Monnier, P., Koelmel, J.C. et al. Implementation of the European Laryngological Society classification for

pediatric benign laryngotracheal stenosis: a multicentric study. Eur Arch Otorhinolaryngol 276, 785—792 (2019)




Anatomy
Burden of Disease
Classification

(to Guide Communication & Prognostication)
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