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Background and Objectives  Adequate evaluation of the upper airway is critical in the man-
agement of pediatric patients with stridor or extubation failure. For this purpose, we designed an
evaluation protocol of the upper airway for these patients, in collaboration with Dept. of Pediat-
rics, Intensive care team and Anesthesiology. Here we present the clinical results of our evalua-
tion protocol and provide information about the etiology and management of the upper airway
problems.
Subjects and Method Clinical data of 380 pediatric patients (M:F=231:149) having airway
evaluation for their problems (stridor or extubation failure) were retrospectively analyzed. Among
them, patients of age less than 3 months ranked first (30.0%). Comorbidities of pulmonary diseas-
es (30.8%) and cardiovascular diseases (29.5%) were found. The pre and post-evaluation diagno-
sis, management and prognosis were evaluated and the usefulness of an airway evaluation proto-
col was discussed.
Results Frequent pre-evaluation diagnoses were subglottic stenosis (55.2%), laryngomalacia
(12.6%) and tracheal stenosis (9.2%) and these were changed to subglottic stenosis (44.5%), laryn-
gomalacia (9.7%), tracheal stenosis (6.6%) and no abnormality (14.5%). Particularly, 50% of pre-
diagnosis laryngomalacia, 25% of subglottic stenosis and 37% of tracheal stenosis were corrected
to other causes by airway evaluation. The procedures were exam only (41.6%), endoscopic dilata-
tion (20.8%) and tracheostomy (17.9%). In 190 out of 380 (50.0%), extubation was successful, but
151 patients (39.7%) had tracheostomy tube.
Conclusion Adequate evaluation of the upper airway in pediatric patients with stridor or ex-
tubation failure can facilitate the diagnosis and management of their problems.
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‘ Evaluation protocol of the upper airway in pediatric patients ‘

‘ A child with stridor or extubation failure

 :

Preparation to general anesthesia in operation room,
monitoring of V/S, consider difficult airway algorithm*
in child with risk of “cannot ventilate or intubate”

‘ Intubation ‘

1

Controlled ventilation under general anesthesia (muscle relaxation)
Intermittent apneic technique (intermittent extubation)

Evaluation of structure abnormality
from the oral cavity o bronchus

1 1

Self-respiration under deep sedation (recovery of muscle relaxation)

Evaluation of vocal fold movement/
laryngomalacia

Decision making/
management of the problems

: 1

Discharge to Intensive care unit

Close post-operative monitoring ‘

Fig. 1. Evaluation protocol of the upper airway in symptomatic chil-
dren with stridor. *Difficult airway algorithm: Practice guidelines
for management of the difficult airwau: an updated report by the
american society of anesthesiologists task force on management
of the difflcult airway. Anesthesiology 2003;98(5):1269-77.""

36

(respiratory failure) 5] Y18 A&l tjst F-Est Zv)7}
[sjet oo & 7o A= AA| HItE SHEA] g A
o 7H ghof = 7] ARt AlA7E Aufigk Shote] tist
o], 220} 7] %= (airway) R ©|8]Q15-1} OJAL Aof Fohxkefst

8], axofF uhg] Z*—‘?——JE o]Folzl B Fdto] EA
A A4 apFstol| A7 e g B7tes ZRESS HARISH
oH(Fig. 1).

2 AtollA= Hgold Wt Auj2 & A7|= H7F 22

)
=
3

£l ue A U RS AP Fol5 ofF 7|5
waplel 2 BREES) §842 Felshn Aok APIE £

Alo] e} 55 eropr A SHch

o/ xke] A

20054 7EHE 20149 11974 PSS HolAY 7|
o] Aufiste] EYollA] T A7|% Bt T2 EZ| o}
2hA] A7 7S AldSh BHE 7|4 Ak 2 gzt ofF
= 184 oJs} BhotE thFe & SRt =& Hip Fo] X
g, BHHE A7, 387] E= 3] H3le] o X8 2
3} 5o I‘MH T o R o5 7|5 B4 APyt &
FA A= AT AR oo 7ol flEsle] 52l
Hrokom E«WL HA=] k.

=

mlo —1014

HE Wt z2ES

e Frb TREESS ohgat o] SHAR o] Fo|A Q)
tHFig. 1.

1) ZHA| ®3te] oJste] A=A o= Y-S EOW‘% 7]
T ko] Aulielh gtobso]| tisliA] ardellA A ASE
AE AAL mpstol 7] Atk HA] ARl 539 7]
AR 27|u 713 ARto] o8& AR AZtE= Shote] 9L
ojAE wl=tnbF oAb 8] (American Society of Anesthe-
siologists)?] 7| R a1 (difficult airway algorithm)
& st}

2) v, A4l upstelA RE 7| =7 L2 A
7t A 71 FEE Wi WA (=27 or 4 mm, 0° endos-
cope, length=317 mm; Richard Wolf, Vernon Hills, IL,
USA)S o]-&3}o] B7IstcHapneic technique).

3 ol Z& Sulstol LolgkAle] ANE ZolwA A7k
552 Bl=AAN Al AU vt o)t F5 o
8} ojng SRl

4) o) of thstel 2

I P& Foto] dofrl At
2



5) AIE 7k 5 2ol BRI BlAste] UA7IE A4
2191 224 A 721 At

%

S3kx Algo] BA

I At 717F B2k 5 3809)12] A7 B7P7} A=l
™, Bt AP 2.6 ozt 2319], ofobrt 1499 it &
g BxE 5 371¢Y olsr} 11494(30.0%), 3711 ol A 671
Abol7} 35¢0(9.2%), 3~127040] 33901(8.7%), 1~2A|7} 749
(19.5%), 3~5A17} 5590(14.5%), 5A] o14Fe] 6941(18.2%) XLt
TukE] ASHAA oQ] 586%) 0 2, 713K #H] o]FAdZ(dys-
plasia) 59| 257] &gto] gk 727} 1174(30.8%), -5
W NES T 8] Agto] B 97t 112941(29.5%), A
Abas Y] EAfolut B/ mpe] 5 417A| Agto] FHkE 97t
5090(13.29)° A1 ATt 2+ 471 B7tel diste] B7F - 21
o, B7F 5 ks vluste] A7|% Hrke ot 2tke] vz}

o

ES e F 2ike 2ot 7= Aot A FE TIEe R
ekt 7= AHle e & 24 flo] T A #A

o
Mr 2

kel
P
W A, 71T e A R A2 BRs

—1% =2
AL o 3= AEHR) Y AR, B, A, AN AR
%__

3}

i,

Table 1. Clinical diagnosis before airway evaluation

n (%)
Subglottic stenosis 210(55.3)
Laryngomalacia 48(12.6)
Tracheal stenosis 35(9.2)
Airway compression by mass 9(2.4)
Granulation 9(2.4)
Laryngeal cleft 7(1.8)
Vocal cord palsy 6(1.6)
Tracheomalacia 6(1.6)
Unknown* 6(1.6)
Laryngeal web 1(0.3)
Otherst 43(11.3)
Total 380 (100)
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Table 2. Final diagnosis through airway evaluation

Total, n=380 n %
Subglottic stenosis 169 44.8
Normal* 55 14.5
Laryngomalacia 37 9.7
Tracheal stenosis 25 6.6
Granulation 14 3.7
Vocal cord palsy 11 2.9
Tracheomalacia 7 1.8
Airway compression by mass 6 1.6
Laryngeal cleft 4 1.1
Laryngeal web 2 0.5
Otherst 50 13.2

Additional airway lesions (n=28, 7.4%)

Subglottic stenosis
Tracheal stenosis
Laryngomalacia
Tracheomalacia
Glottic stenosis
Vocal cord palsy
Laryngeal web

Respiratory papilloma

N N NN W Ww w o N

Laryngeal web

*no specific etiology presumed, fpapilloma, adenotonsillar hy-
pertrophy, foreign body, branchial cleft cyst

+*no specific etiology found, tpapilloma, adenotonsillar hyper-
frophy, foreign body, branchial cleft cyst
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Airway evaluation

Correct diagnosis
75.2%

Subglottic stenosis Subglottic stenosis (n=158)

(n=210)

Normal (21)
Laryngomalacia (9)
Granulation (5)
Tracheal stenosis (3)
Vocal cord palsy (2)
Laryngeal web (2)
Tracheomalacia (1)
Other (9)

Laryngomalacia 52.1%

Laryngomalacia (n=25) ‘
(n=48)

Normal (16)
Subglottic stenosis (5)
Vocal cord palsy (2)

Tracheal stenosis 62.9%

Tracheal stenosis (n=22) ‘
(n=35)

Normal (4)
Laryngomalacia (3)
Subglottic stenosis (3)
Tracheomalacia (2)
Vocal cord palsy (1)

Fig. 2. Change of diagnosis through airway evaluation.

Table 3. Procedures during airway evaluation for causative etiolo-
gies of stridor or extubation failure

n (%)
Evaluation alone 158 (41.6)
Endoscopic dilatation (Balloon or bouge) 79 (20.8)
Tracheostomy or tracheo-stomaplasty 68(17.9)
Removal of granulation or shaving 56(14.7)
Open framework surgery 14(3.7)
Others* 5(1.3)
Total 380 (100)

xadenotonsillectomy, mitomycin-C application, removal of for-
eign body
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Table 4. Outcomes and prognosis in pediatric patients with stridor
or extubation failure, undergoing airway evaluation

Outcomes of airway evaluation n %
Successful extubation 190  50.0
Tracheostomy 151 39.7
Re-intubation with additional procedures 39 10.3

Prognosis of the subjects

Successful discharge to home 259 68.2
Need additional procedures 66 17.4
Hospital care 47 12.4
Refer to other hospital 4 1.1
Death 4 1.1
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