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Predicting the Airway Patency using
the Parameters of Soft-tissue Lateral
Neck Radiography in Adult Patients
with Acute Epiglottitis

Jae Don Sohn, M.D., Sun Wook Kim, M.D., Min
Joung Kim, M.D., Tae Nyoung Chung, M.D., Yoo
Seok Park, M.D., In Cheol Park, M.D.

Purpose: We wanted to predict the high risk group that
requires urgent airway intervention by using the parameters
of the soft-tissue lateral neck radiographs of adult acute
epiglottitis patients.

Methods: This retrospective study was conducted in two
teaching hospitals. The patients who were diagnosed with
acute epiglottitis from June, 2007 to May, 2009 were
enrolled and their medical records and x-ray films were
reviewed. The width of the epiglottis at the widest point
(EW), the width of the arytenoid at the widest point (AW),
the prevertebral soft tissue distance at the third cervical
spine (PSTD), the shortest distance from the epiglottis to
the hypopharyngeal wall (EHD) and the shortest distance
from the epiglottic root to the arytenoids’ tip (EAD) were
investigated and we performed regression analyses of
these parameters of the patients in the high risk group that
required urgent airway intervention.

Results: A total of 42 patients were enrolled. Dyspnea and
hoarseness were more frequent in the high risk group that
required urgent airway intervention (p=0.008, 0.040,
respectively). The EW was significantly longer (p=0.001) in
the high risk group. The EHD and EAD were significantly
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shorter (p=0.012, <0.001, respectively) in the high risk
group. Only the EAD showed significant correlation with the
percent of airway patency on linear regression analysis
(p=0.003) and the EAD was the only significant predictor for
the high risk group on multivariate logistic regression analy-
sis (p=0.043). The receiver operating characteristics curve
of the EW/EAD for the high risk group was obtained and it
showed the best predictive power (AUC: 0.977, p<0.001).
Conclusion: The EAD noted on soft-tissue lateral neck
radiography is an important predictor of high risk patients
who require urgent airway intervention. The cut-off value of
the EW/EAD for the predicting the high risk group is 2.44
(sensitivity 100%, specificity 85.7%).
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A 2AS FATFNEY Ay EFEAE AFEHA R TR A o] QI3 SATE Al == 5
V=N ] AadE AFE oA ek AA7EA] V) 73 (fibreoptic laryngoscope) #AAMS] FF7he} EEA=
S e] Bk A SRS FAlANE o] FolA 1L o BF W FHk {5 23S 7IFoR F9HY. o] F 15
Q. AR SAYAAHAE O] S35 7| TeA Al mRE Ao, AR FREe o] wutE A9, AAY A 7
AA o] go] 7tEstARE A/ FFAAARE Algo] 9l B Fol e A, 1= Al e == 77
th oAl FEl SFA AN RS e ATl 93l Al AAMA A7} retE A, AR SHMAPAAAE Al A
HE 7] wjol 1 o] &Ad el AlFte] flow, ukebA 7] =AY FUAY 2 2P A A E A 28 (picture archiving and
WA o st FobsF 2@e A9 Q. gREe o3 communication system, PACS, Centricity, GE
olg 7oA HZo] 75t A&s A|o] st Y Healthcare, Milwaukee, USA) & &3 WA A %5 4
SHPAMIAANE S8l K Bn ok et 7= Y 7HA gatA H4 7] olE A= ALttt
A5 = Ak FAAFFAHAY AET A5} 7=y
of Zfo] & Ao AT, £ AFAES o|H AFE 2. AT
Tl AR AEAA BAOE AL E ARS
AHARAZALE] o 2] A nE o] &ato] 7| =] 1 9 ¥ Age 198 AFA7E AF7F52AHE Tl T
25 A5 5 A Lot Baat gt th Ay EACR o] s ZAFSI L, U4
EAORE SHABAH U A 4% T4 9§57
E27<% (emergency airway intervention) 2] A] 3o
CH& ) S E AT 820 T4 FAFTFNRY T
9%, TF=e, A4 (hoarseness) & EFate] A
1. A7 70 S TH A sh. 1 9 - 9 g BA 29 3 55E ZAEEA
ok AR A A e AR JAAFASA AR AYS
2 A5 20079 6€5E 20099 5E71A A& A AETE o] &3t AFSHYAIAAL delA 59
T 2 g d e sAdde] ydste] 455714 it Ao 19o] SAson. AT AF A g
S ARk A5 o w A o7 Aot F I Aol A do] 543 #dE 2SS Al Ikt &

Fig. 1. Measurement of radiologic parameters on schematic illustration (A) and soft-tissue lateral neck radiography (B).
EW: width of epiglottis at the widest point.
AW: width of the arytenoid at the widest point.
PSTD: prevertebral soft tissue distance at third cervical spine.
EHD: shortest distance from epiglottis to hypopharyngeal wall.
EAD: shortest distance from epiglottic root to arytenoids tip.
C3W: width of third cervical spine.
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Aok, A WA AxE FFA4Y HdY¥] (width of

epiglottis at the widest point, EW), & H#] A& &
A= FHdYH| (width of the arytenoid at the
widest point, AW), Al | A i 39 A59) 74 =
ol &A% AF o AFxZ o] (prevertebral soft
tissue distance at third cervical spine, PSTD), 4l W]
Axe 5 F5AF39 HeAE (shortest dis—
tance from epiglottis to hypopharyngeal wall, EHD) ©]
w, Ao g STl el REAEe] HHAE (shortest
distance from epiglottic root to arytenoids tip, EAD)
Sl kol o= A 4 ) IR P s el s B A o v g SIS
upepx] = # Aol wpeh xpolzp Ayt
1A 2l 3 A2 YH| (width of third cervical
spine, C3W) & Z14-%2 =439 tH (Fig. 1).
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E WEEE 2AsE Y. Katoris}
Tsukuda” & $770 F53 A7t Bol& HZo mat 3
GAR EFeF oY B AF s 5 2o A
7} 93] KolH 100%, EolZl ko 0% o= ] A

F3lo] 71438kt A7 A5 Hafidh 5%0] B s &%
A e 7| =HA AT 50% o] AL Az 7w 28 o]
90 SN EF A} Lashohs A7 oz 7| )
W A7 50%5 238E AYA L, 50% o]E S-S

Table 1. General characteristics of participants

DHBEOR Bl AUBY W YA A Hfo)
QAVA & 2ALalT
3. ROl 24

FH8 2F7 o B2 SPSS 15.0 for window (SPSS
Inc., Chicago, USA), Medcalc v11.0.0 (Medcalc soft—
ware, Mariakerke, Belgium)—e‘ o] g 0}03\:} X}E ‘; W
Y WHeEe () o F, H

]"] sholth. W ‘:'“01]"1 W3

£ Fisher’s exact test® #4135}
t—test‘/} Mann—Whitney U test® #4133t} 40
T 7He B BAEA S 84 Pearson’s correlations

]8”3} I SRR A A o] 9l ARTE v W
== o R o M3 34 24 (multivariate linear
regression analysis) % ZAAE 3754 (multivari—
ate logistic regression analysis) = Al3stltt. At
e SAASE F8 AolE HQl A x| st
receiver operating characteristic (ROC) 214 4 o] 3¢
9] WA (area under the curve, AUC)S T3l on o]
g 3l 4 3 S TR 7 e sk (cut—off
value) & Tk th. 244748 A3 pgkel 0.057] w1 3¢
5 EAACE 9 strtal ddakglv

Age(yr)
Gender
Mae
Female
Symptoms
Sore throat
Dyspnea
Hoarseness
Fever
Neck lateral X-ray parameters (mm)
Width of epiglottis at the widest point (EW)
Width of the arytenoid at the widest point (AW)

Prevertebral soft tissue distance at third cervical spine (PSTD)
Shortest distance from epiglottis to hypopharyngeal wall (EHD)
Shortest distance from epiglottic root to arytenoidstip (EAD)

Width of third cervical spine (C3W)
Airway patency

High risk (<50%)

Low risk (>50%)
Airway intervention
Length of hospital stay (days)

4521138

21 (50.0%)
21 (50.0%)

41 (97.6%)
18 (42.9%)
15 (35.7%)

8 (19.0%)

145£53
12.4%£49
53*£19
49+32
7249
184=*1.7

14 (33.3%)
28 (66.7%)
3( 7.1%)
57+37




M= 2 4ol 5SS FESHBAIZAIE 01&et J|SHEA2 0= /51
T 13(24%)E 7 &3ddzdNE & AR
4 5 Q1 LAeH T 2% (4.8%) & 71T A F FEAoA 7B
ANeg A8 v A Az Qs on o] 59 7%
1. O etxhtel duks £ MY A= BF 10% nlwolglcy. Aol £3d 2 E 3
A e A5E wokon Fy AdUFE 5.713.7Y
AT i 71t T =3 F5AFE B 39FFAEE o] 1 BF A& E Y33t (Table 1)
Ak gxp= F 1289olqlth. o] F 154 m|vk &=
129, 3AE A FAF T4 84 79, AF Aol 2. 7|0 iAol e Qe £ 3l AN £
s #2169, 23 $54 AAEAY T 59 7
Zo] retgl #2389, e A TEFEo] M AR A@gel whet P AAPT O
SAGAAAALS AlekA] 3 $habr) 39, Ald) ek WAL A T Zboll Yol el Aol 7t gtk 3
AAA7E 2154 G A (true lateral view)©o] ofyoj A 4 = i 1PN FAHCE FosA o &
AMAEHA g JFeA S48 oEe &4 108S o ©1}(p=0.008, p=0.040), 1 FFo| L} o &
A9 ek 42 g o] #Ap7h o] Aol E3E ). 3 T kol 2ol & Holx| ¢kekth(Table 2).
that kAo H ol 45.2+£13.8401%1 01, FA) 3} & T 19| 7.4+5.49, Aol 4.9
o] 7h7k 21 O F el vl Zskth S3 o B A + 2 1937 ATt Aoy FAgH R
U G SAoRE FFo] /g woton fggow % T HolA] &gtk (p=0.118).
THEIHY A4 ol AFE2 1S A BE
FA7F S4B A7HA] S-S B E4% dxts 89 3. 7|27 /ol ME BAMM SN X &'
(19.0%) 0190 tt. HAE 343 Fx= 87 (19.0%) 019
om WY A HE THEFE 12.3% 4.13] o]t} th Ao7 248 /TN AT (%)} WA S
kAo WAl sHA 2| o] 3t gk Table 13} 2t A A% ARAAEZ BE T 9 i%ﬂ%{u A
3 iﬁzégi el ey 59 HdS 60. 2] (EHD) 9} 779} m% o
(

5
e o] AFAFPAE KBGO
& 149 (33. 3%) ZMS* & 289 (66.7%) 0]t} 42 HjH| (EW) & m&

.008, p<O 001), —?.i
A u] (AW) & 229 A
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Table 2. Comparison of demographic and clinical variables between high risk airway group and low risk airway group

Highrisk Low risk

(n=14) (n=28) p-value
Age (yr) 41.3%£115 472£14.6 0.192
Male gender 10/14 (71.4%) 11/28 (39.3%) 0.050
Dyspnea 10/14 (71.4%) 8/28 (28.6%) 0.008
Sore throat 14/14 ( 100%) 27/28 (96.4%) 0.474
Hoarseness 8/14 (57.1%) 7/28 (25.0%) 0.040
Fever 4/14 (28.6%) 4/28 (14.3%) 0.406
Respiratory rate per minute 175+25 19.7£38 0.141

Table 3. Comparison of parameters on soft-tissue lateral neck radiography between high risk airway group and low risk air way group

Soft-tissue lateral neck radiography parameters (mm) H(I'?::LT‘?( L(c;]vlzrgk p vaue
Width of epiglottis at the widest point (EW) 18.2*£5.2 127144 0.001
Width of the arytenoid at the widest point (AW) 14.1*45 11.5+4.9 0.104
Prevertebral soft tissue distance at third cervical spine (PSTD) 5021 55%19 0.430
Shortest distance from epiglottis to hypopharyngea wall (EHD) 32*3.1 58130 0.012
Shortest distance from epiglottic root to arytenoidstip (EAD) 22*22 9.7+39 <0.001
Width of third cervical spine (C3W) 18.7£1.8 18.3+1.7 0.496




HAZ HYTH(p=0.002, p=0.027). 3-A1 3H H 3 ok o (p=0.003), 1 ¢ WA A 79 s HH 9 A
AFZALO](PSTD) & EAIFCZ Fo3 AAAAE gl BAAOE u7t gttt EAAE 3] A ol A
ol okgkrt. T FFNe REAEe] HdAY(EAD) W] odds
SR 7k FauTxE F4H 39 AF U (C3W) 9 ratio 0.298% o] A7} #S55 1APTY 7Hedol
A dol= 19F oA 18.7£1.8 mm, A TolA FokA = Ao YERH (Table 4).
18.311.7 mm=ZE T i Zhel| o] 5 HolA| Attt $HF TN HAYu] (EW) & S71245, F509 w2l
A Hu (EW), 579} F5QAF7e] HAAg F749 HAAZ (EAD) & #4ad4E 19370 HER
(EHD), 121 35748 Red o] Hdr e (EAD) & o] F 7k A% Y FFINe} REATY] HEAY
Zb ot 2ol BAA SR o] gk 2fol & BTk (Table 3). (EAD) el thst &7 Hn](EW) 9] v & o] &3}
%W ROC A9 AUCE Z+7 0.818 (95% CI,
4. 7|=70d el g #EE 20152 0.668~0.920), 0.939 (95% CI, 0.819~0.989), 0.977
CHAZF 24 Z 3t 3 ROC S, (95% CI, 0.876~0.999) o1 3t} (Fig. 2). FF71<] Y

H(EW) &) AUCSF 7719 Hdyu] (EW) / 5719 =
TAGIAEN Ay TFNe mEdEtte HaA wolZ7re] HdA 8 (EAD) S AUC Alolol= EAZ O R
2 (EAD) o] 7= A= HHAAE 1A 28 2ol 7} AT (p=0.019). A7) A XS AHAAZ

Table 4. Factors related to high risk airway which determined by multiple logistic regression

95% CI*
Odds ratio > - p-value
Low High
Dyspnea 2.751 0.148 51.137 0.497
Hoarseness 0.529 0.018 15.668 0.712
Width of epiglottis at the widest point 1517 0.925 2.487 0.099
Shortest distance from epiglottis to hypopharyngeal wall 1.209 0.679 2.151 0.519
Shortest distance from epiglottic root to arytenoids tip 0.298 0.093 0.962 0.043
*Cl: confidence interval.
100 F
so| |}
llllllllll — )
= 60H — EAD
= ) — EW/EAD
b= |
S A
@ H
| Area under the curve (AUC)
20H" EW/EAD : 0.977 (95% CI, 0.876~0.999)
I EAD : 0.939 (95% Cl, 0.819~0.989)
[ EW :0.818 (95% CI, 0.668~0.920)
0_.,.I...l.,.l..,|...l
0 20 40 60 80 100

100-Specificity

Fig. 2. Receiver operating characteristics (ROC) curves of EW, EAD and EW/EAD for prediction of high risk group urging
airway intervention in adult acute epiglottitis. ROC curve shows that area under the curve (AUC) representing the
accuracy of EW/EAD is0.977 (95% Cl, 0.876~0.999) (p<0.001).

EW: width of epiglottis at the widest point
EAD: shortest distance from epiglottic root to arytenoidstip
EW/EAD: the ratio of width of epiglottis at the widest point to shortest distance from epiglottic root to arytenoids tip
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