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YWet mrl rlw- g

RVYBIVESTTNEES emoorr overlapping
Jrcgef) »
ianigatery phase, proliferative phase
and conEction or remodeling phase
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iglicmimatorny Phase

WRvelvesvascularconstriction and then
ellfztifo)r] » 4
coaEDIENeR and complement cascade is

- activatead

' PMNSs enterwound at 6 hrs post Injury
PMNSs: fur ctiﬁ o phagocytize debris
and bacteria from wound



iglicmimatorny Phase

“WHElpEr i cells are necessary for wound
NEAING »

8 e o) EJES# wound within 48 hrs
 only: cellsfthat cani fxn at low 02 levels

\ m nhao re essential to wound
healing



IghgmImetorRy Phase
eV TACIoNstare major regulators of
glekzllinlg) »

I NEYARILENEC /v tiy cellular receptors to
~ moaliy, reH CHVILIEs
© IL-1 directly: stimulates fibroblast
activity ir uﬂfng proliferation and
collagen synthesis

IL-2 Is produced by helper T cells




iglicmimatorny Phase

“Sstuicturallc omoon@n”r; to
WeuRENEING Include filbronectin,

colI2gENSHOIYCOProteins and

~ glyceseimineglycans

' several types of collagen are found in

the healing wound



Proliferative Phase

a'i"r‘a ’l
.
S RS e

“NIEUISAVItiINE=EpIthelization

from the
phenotypic

‘
eplication rate increases 17 fold

epithelial cell'migration Is dependent on
local humidity and oxygenation

epithelial cells migrate much quicker

whan tha wwoniind iec maoict and nechiidad
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HoliierativVe Phase

3 J\Jeova.scular]zcmog,JD e next part of
UENPIBIITEraitVeTphase

“NNECHOPNEEES'S te a‘ﬁgiogenic factors

englotnelmlfrr gration results in capillary

oudl formation

collagenrdeposition begins when

fibreblasts enter the wound at 48-72hrs

the collection of fibroblasts,
Inflammatory cells and capillary buds Is
referred to as aranulation tissye
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Welhd Contraction and
REMGUEIND

e

SEHINSIOE7 6EYS after njury and is
meximelNier 10 day: ‘,

venuigllyfdecreases the defect by 40-
600/,

' skinigrafts and flaps can reduce
contraction by 50-70%
remodeling results in a scar with as

much as 80% of the skin’s original
tensile strength




(@t J _ I o

SHIEIBLICTStenosIs

s Corlejeplirzlfdizlee "narrowing of the
SUlgIeticanivay

“FUIENIgest comimon; congenital airway
~ proniem

A
' Otolaryngologist must be an expert at
diagnosis' and management

can occur In adults and children
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ARELOMY/

"N X differs in size and position
WheEnrcompared toradult larynx
ENIEIfOWESTE portion of the adult
aliwayNsgune glottic aperture while in
- the'Iinfant it Is the subglottis

the infant larynx is higher in the neck

t

ne structures of the infant airway are
more pliable and less fibrous making it
susceptible to narrowing from edema
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EMIRoIogY
K

OJrrlFOf/ SyStemsioutgrowth of primitive pharynx
IIRZGR 0 /S Fnrr%r cONcepLon
N Irnr/mgorrrlgmeel diverticulum becomes separated from

oreguiNey triachecesophageal folds

- LraClEOESOPIMETE (f)le juse to form
~ tracheoesophageal septum

septum divides foregut into ventral laryngotracheal
tube and a dorsall esophagus

failure of TE folds to fuse can cause TE fistula




EMR/ology

FEIAXCEVEIPS Ien 4t and Sth branchial arches
[eirynigjoireienleEl] OOMHJHJ lJ@; petween these two
AlCNES
Jrlr/nﬁrll ecl LUS Pecomes I shaped by growth of
nreemel
'r/r opharyngeal eminence which
pecemes the epiglottis

 evel 'tl J /19
2nd and 3rc m&s are arytenold masses. As these

masses grow between 5-7th weeks, laryngeal lumen
IS obliterated
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EcaaliZzaton eceursin 10th wee
IcllUESIONECNEZE :il"re:*‘: Or stenosis of larynx
ASSES Separated by notch which
IA9ECOMES obliterated.
| failure'to o,oJJ'zee-'g;.r result in posterior laryngeal
yC efit whichi can cause severe aspiration in the

.(” '
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SoNEERIIsSUglIottic Stenosis

WHpIGHT o be secor ary to failure of
IyRYESINBMEn Lo recanalize

efieeras sulglottic diameter less than
A.Ommsinsioll term infant

| normal full term newborn subglottic
diameter = 4.5-5.5

premature infant subglottic diameter =
3.5mm. Ifless than 3.5mm in premie
= subglottic stenosis

i




—

CONUENRILAINSUGIottic Stenosis

e

4 (onsmlered gongemm - no previous
NIStORABINtubation or trauma
“FUIVIGEWNALO MEMmMBranous or
CartiagIneus typE
' membraneus is soft-tissue thickening
from fibrous connective tissue or
hyperplastic submucous glands

membranous may also involve the vocal
folds
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CONUENRILAINSUPGIottic Stenosis

Cer |egeus usially results from
ICREREUNeIFmalformed cricoid
Usuelyaiermsiarge anterior subglottic

SheliFleaving enly small airway
posteriorly;

can be due to an elliptical shaped
cricoid

membranous type usually less severe
than cartilaginous



songeEnizlsSuiglott tic Stenosis
eveny depends on degree of
ugbmc pelrewing

ISympiems canrrange from mild with
 picturerelprecurrent croup to severe
- with respiratory distress at delivery

often associated with other congenital
anomalies
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AcCHpECrStvglottic Stenosis

WNNIMENOUS causes including intubation,
talmeminiection/inflammation, thermal
O CANBHICHN|URIES
'MOSECOMIMon cause is endotracheal

Intulvation

since more very premature infants are

surviving, incidence of acquired
subglottic stenosis has increased
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Acqu]red Stilvglottic Stenosis

REPOIECNICIAENCE 'n-ﬁubated

PEENLSI= 1=6%
OFITIJJQEHESLS om[ktely

Imrlr\ SO0
o theery/ in ides mucosal pressure
Iea 1g te ulceration leading to

chondritis and' finally deposition of
fiorous material

less results in weakened cartilage
framework and firm scar
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pien Stivglottic Stenosis

“WisIalacions mineonates include
prieleREEdNntubation, size of
dplelotrziogleEll "zu'o@ iIncreased motion of
ke NEpeaed inttbations, birth weight
lessithani 15009, Infection, presence of
NG tubes and GERD

many feel most important factor Is
length of intubation



> Stenosis

"

.nr On better than
yleldmg and pliable

" it has beensuggested that tracheotomy
be cons eréﬂ' after 50 days of
Intubation 1IN neonates
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UJJQ-_ Stenosis

Jeel Lun size allows air
i 20cm H20

2 alr leak Is Indicative
cy--tube

notionI can cause abrasion and

trauma to mucosa

tube should be carefully secured and
patient adequately sedated
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oglottic Stenosis

REpeated mitubations should be
miNmIZEds NG routine: tube changes.
i d care of intubated

2ad to a decrease In
acguired subglottic stenosis

routine use of surfactant also appears
to have lowered the incidence
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DIEGNOSIS

“HIeIce A PRESERI with stridor and

ESPIELBIRAdIStress

I SUIEEINS PIPNASIC

‘diagnosisioegins with complete history

|| guestion parents about: duration,
progressmn,ﬂx of prematurity, birth
trauma, hx of intubation,feeding

problems, change in voice or cry,
recent trauma or foreignh body exposure



DIagnoesis

\‘,»va | "' ' : Q When agltated
outh, neck and

gualityAeiichild’s voice should be noted
flexibletfileroptic examination should be
performec

special atten%on paid to vocal cord
motion

subglottis can sometimes be seen below
the cords



DIAANOSIS

“RREEiogicionic SValliations includes AP
UM ELElc WVIEWS 01 NEC
nanewediSubglottic ainway suggests
SIENOSISIGIRCIOU

‘airway fltioro can be helpful

Ba swallow can help r/o vascular
compression

CT has not been helpful i1s assessing
pediatric airway



Pfzle)glelf

il

taneand remains rigid endoscopy

»

- ﬁ/lagmmauomyrr Hopklns telescopes
'-ver/ rwloru N defining pathology

- pa m jon| ofi cricoarytenoid joints impt

wait few mlraﬂtes after removing ET
tube to look for edema that tube was
stenting
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PIEENOSIS

“Wepuhiversal classification system
N ]n resr ff] eﬁujrginf Were done
Ugjesvely eIFUSIng various
Astrdim
: ~Lr.&m'no nly used system today Is
Cotton’s
percentage of ebstruction and anatomic

location were assigned grade I-1V based
on perceived percentage of obstruction

[ERTLS



DIEENOSIS
2 L

ndent on skilled

“VyersmeonneRand Cotton have
~ prepoesedisysten based! on standardized
¥ ENG rﬁ Acheal tulbe sizes
the ET tube that will pass thru the
lumen and has normal leak pressures is

compared to the expected age-
appropriate tube size



DIaNOSIS

IMENEXIMUmI PEcCENtage of airway
IPSHIUEHERNS determined and assigned
A Uf?l(]@j na
Grade’l =50% obstruction
. Gr de Il 51-70% obstruction
Grade [ 51-99% obstruction

Grade IV no detectable lumen
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Vigiegement
' \ - w
“NIEHIRS WItNEVENION
N Control oSk factors i§essential
"L althivleh controversial, many feel that
significant*GERDI should be treated prior
~ to any surgical intervention
Halstead recgntly demonstrated that
significant GERD/Is an important

cofactor in many pediatric airway ds,
particularly subglottic stenosis



VielegeEment

tic: stenosis is typically

hl) congenital and more

urgical intervention
ANy i 'Lr.h’e?‘ patients will require a

- tracheotomy while awaiting definitive
ifleragy



Vigiha ger' ent

I and Il) can
r'w I endoscopic
S |Ia‘tlon and CO2

Tactors la‘t_&"with failure include:
previeus attempts at endoescopic repair,
loss of cartilaginous support, exposure
of cartilage during laser resection,
bacterial infection, posterior inlet
scarring, glottic involvement, vertical
scar length of > 1cm



Vigiagement

=nuescopicidilation has had
d]sappo]nﬁr.]ng [ESUILS

| iesection for Grades |
2 success rates



Vieiegement

el ofozicn)
conuraeications include: imability to

~ tolerate J' - persistent need for
tracheotomy,, significant GERD, an ICU

not equipped to handle the post-
operative care



Vigiagement

WSOME Ol more pepular procedures
HElldERenteEror crcoia split,
anypeplEcnesplasty (either stented or
~ one-stage)yrand end-to-end
~ anastomosis
anterior cricoid! split usually used in
neonate who has failed extubation
Instead of doing tracheotomy



ALENEIFCTICoId Split

WernicreNncludemextubation failure on
WWOErOEEASIBIS due tol layngeal
pathelegy Weight =1500g, no assisted
ventlatento days prior, O2
requirements <30%, no CHF one

month prior, no infection

performed: after DL and B ahs
confirmed diagnosis

all other airway pathology must be r/o




AVLEREIECTICoId Split

eJ ReisioRrthru cricoid, first two
EciNiES and lewers thyroid

|[eic)es

ner side

drair ngcarr

remains: in I@ Intubated and sedated
for 7-14 days based on infant’s weight
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Ezlry/ricjor Jeal Expansion
VelVes scardivision with distraction of
JOESAithNntErpoesition of graft to
WIGERRIIENAIIANEY

m T
S\

SEVErdIfteEcnigues depending on
. Severity and location of stenosis
laryngotracheoplasty (LTP) can be done

IN two stages with a stent or a single
stage using the ET tube as a stent

One-stage LTP Is gaining popularity



e
Ll r/ruor acheal Expansion
L L ARE eI A nwnsau e with anterior
IMERElgmERNtaton - good for stenosis
UEINGEEES netNnvelve the glottis and has
cjojeje) ¢ JerLJIche$o ¥
Laryngoﬂsstﬁ-ﬁ division of posterior

fAceIdr="UISed Infpts with glottic
involvement or significant cricoid
deformity

Laryngofissure with anterior and
posterior grafting - as above but
significant posterior stenosis
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Eflcl=ig4Er]e An_‘ t0MosIs

~ most sa./ £here nuSt be 10mm of
“heormelifaivay below glottis but Cotton

- Says can resect up to vocal folds but
expect prolenged edema

technically difficult due to close

proximity of vocal folds and risk to
recurrent nerves
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EMERIOEENCMANAStomosIs

SIENESIS <Aciican e resected with
aiyngeaiNelease and cenvical tracheal
mophizeEten =

StentingNsinet required

| can be perfermed with a tracheostomy
tube in place or as a single stage
Monnier reports good success with high
grade lesions - decannulation rate of

93%



REWIN ez are in ICU
B fae=sjieic ed, glejsje taI zation stay Is
shorir,er + |

2'or ACS, stay
|nt ofz in CU for 7-14 days

requires eaﬁ/ sedation with or without
paralysis

extubation done when adequate airleak
or after certain period




omoruﬁ

¥

caninclude (in

Of¢ Ier ofi i 2guency):

ionia, malpositioned
| tal extubation,

l&-, wound infection,
Jlation; tissue, TC fistula
Complications specific to prolonged
sedation required for single-stage
procedures include narcotic withdrawal
and transient muscle paralysis
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C)Ljtge)pples

e remrlmr a1 OF aliwvay. and severity of
~ stenosis
Cotton reports overall success =92%.

Grade Il = 97% Grade IlIl = 91% and
Grade IV = 72%



Puiicemes
SV AU O1S fepor'r a functional
LEYEd I mest patients
“NVECARURIEPOItS on 12 pediatric
PAUERLS vv'r‘J'o Under went LTR
7 8Yoadialtered -anatomy
Y & - i
- 4496 had altered function
100% had decreased voice quality
conclusion = children with high grade
stenosis are at risk for poor voice
outcome after LTR

-

VOICE IS5 TES




