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Background: Although incidence of deep neck infection has decreased after the intro-
duction of antibiotics and improvement of oral hygiene, the disease may remain serious
to anesthesiologists and patients, especially relative to postoperative prognosis and
airway management. The objective of this study is to clarify clinical characteristics and
consider anesthetic implications.

Methods: This study reviews the experience of 116 patients that received operations
for deep neck infections 1997-2017 in a university hospital. Variables included in data
were age, sex, lesion, etiology, underlying disease, result of culture, anesthetic tech-
niques, C-reactive protein level, and a variety of scores including ASA physical status,
APACHE I, and SOFA. Scores were analyzed statistically to elucidate prognostic ability,
and influences on intubation.

Results: The following background variables were associated postoperative complica-
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ing a clinical decision of airway management in deep neck infections.
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Table 1. Patient Characteristics

Table 2. Spaces of Deep Neck Infections

Variable Total of patients (n = 105) Space Total of patients (n = 105)
Age (yr) Parapharyngeal 26 (24.8)
Mean + SD 55.6 + 17.7 Submandibular 24 (22.9)
Median (range) 55.0(17.0-101.0) Extended 20 (19.0)
Sex Submental 13(12.4)
Male 69 (65.7) Retropharyngeal 10 (9.5)
Female 36 (34.3) Epiglottic 3(2.9)
Body mass index (kg/m?) Pretracheal 3(2.9)
<185 6 (5.7) Prevertebral 2(1.9)
>185-<23 39(37.1) Parotid 2(1.9)
>23-<25 31(29.5) Masticatory 1(1.0)
>25 29 (27.6) Thyroid 1(1.0)
Abs_cesses side Values are presented as number (%).
Right 49 (46.7)
Left 39(37.1)
Both 17 (16.2) Table 3. Methods of Airway Secure
Department S Total of patients (n = 102
ENT 68 (64.8) pace otal of patients (n = )
GS, PS 4(3.8) Conventional intubation* 79 (75.2)
DT 33(31.4) Awake fiberoptic bronchoscopy 7(6.9)
Surgery Flexible blade 4(3.9)
Transcervical 74 (70.5) Videolaryngoscope 3(29)
Intraoral 19 (18.1) Tracheostomy before induction 3(29)
Both 12 (11.4) Tracheostomy after failure of intubation 2(2.0)
Diabetes Intubation before induction 2(2.0)
No 63 (60.0) Light wand 1(1.0)
Yes 42 (40.0) Laryngeal mask airway 1(1.0)
H)’/\lpertensmn 75(71.4) Values are presented as number (%). *One patient received tracheos-
o . ) )
Yes 30(286) tomy during operation.
Infectious disease
N 81 (771 = oL
- e 09 4748 7ho] QAR BRSO PF 0| Hrg Tpotat 5
Anesthetic method 9&1‘% EX]Z]' %‘ —6‘]']’]'?_]. C'lﬂ—% ]\:]_-]:‘IE%?]. ‘}l\"i]“f_‘ 57]:50"/(1 _}l\‘% ;\(j_
MAC 3(2.9) AAFE =T B 150.0 + 120.5 mg/LE 2o
ITr;CEIanonal 92 Sz)& AAEIE= A% (parapharyngeal space)°] 26
N,0 (24.8%) 0= 7P Wokon, s} (submandibular space)
No 41(39.1) 2499(22.9%), TP (extended space) 2099(19.0%), ©]2+
Yes 64 (61.0)

Values are presented as number (%) for categorical variables, unless
otherwise indicated. ENT: department of ear, nose and throat, GS: de-
partment of general surgery, PS: department of plastic surgery, DT: de-
partment of dentistry, MAC: monitoring anesthesia care, Inhalational:
inhalational anesthesia, TIVA: total intravenous anesthesia.
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317} (submental space)°llA 13°0(12.4%), 18|32 &%
(retropharyngeal space) 109/(9.5%)2] <=4 ¥ tHTable 2).
AAHE 1025004 Alotgon, o]F FUutH 947,
il 875019 a, YA 3|4 = ZAISH Uk (moni-
toring anesthesia care, MAC)S StHtHTable 1). 7942 =9
g A4S o83 1AF Ve A Wiekal, st 234
718ABE 78, 25/ Fd(flexible blade)& 4%, Wl 2%
FHLRE 3, & A 7| HEANES 39, 71 AT A £ 7]
TaANeSE 2%, et oA e A 7| A48E 29, T
= 14, 183 SFutAIE 1704 Ald¥6t3itHTable 3). &
3k FAATI0] SESHA] BE 209014 B2 A&4-FkE(rapid
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& T SRR 41H(37.2%)°] ol&5E R oH, 7HAS) ut
e} 718 Al w2 SRS AQRE 9578 5 2478(25.3%)
2 U3 51R] 9kt o]FE| Q). 30 ofujof 'R EHE2 F
4578(42.9%)°14 &8st oH, Ado] 157(14.3%) 2= 713
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|4 £3, 789, B4 9)7](adrenal crisis), 3T &8, &
g AR, AT A Alek Ak A @go] 2 1914 Q)i ]
B(3.8%)°] AFgatAE, oF ¢ B2 & F F4 AREe
2 ARZA7L B o, @3 AR 35T FFHEoR
217k 17g0] ZAAONA =& 5 AFgs gt
FgSo] T 3t TSR] g2 7 Atojef 1ol(P <
0.001), Fx=(P < 0.001), LEWP = 0.007), FE A 75
= 0.002), oIS 49] ARS(P = 0.028)°1 3lo] f-olgt Alol&
HGHTable 4). T 3]7] B0l A g3t |-olgt o]
AR HEEL2 o](P < 0.001), G(P < 0.001), BH F= &
AP < 0.033), TEXP = 0.009), tFEA(P = 0.009), ZF4
3KP = 0.003), 18|31 opikaFd 4] ARS(P = 0.003)°] Uich
(Table 5). Yol¢} s BT chs S]FEA oA 242 C-
¥kS thl A > 226.2 mg/L (OR: 17.37, 95% CI: 2.40-125.87;
P = 0.005), APACHE II > 7 (OR: 3.36, 95% CI: 1.13-9.97;
P = 0.029), x4 A71%4 B7F = 3 (OR: 5.74, 95% CL:
1.53-21.50; P = 0.010)°] BAIH 2 {-9J5tArHTable 6).
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Table 4. Comparison of Complication and Difficult Intubation according to the Clinical Factors

Complication (n = 105)

Difficult intubation* (n = 102)

Variable

Non-complication Complication Pvalue Non-difficult intubation  Difficult intubation Pvalue
(n=60) (n=45) (n=64) (n=38)

Date of surgery (yr) <2009 28 (46.7) 26 (57.8) 0.260 25(39.1) 26 (68.4) 0.004
Sex, male 43 (71.7) 26 (57.8) 0.138 45 (70.3) 22 (57.9) 0.202
Age (yr) 49.0+17.2 64.4+14.2 <0.001 53.2+18.2 60.3 + 16.6 0.062
Abscesses side

Left 26 (43.3) 13 (28.9) 0.093 24 (37.5) 13(34.2) 0.123

Right 28 (46.7) 21(46.7) 33 (51.6) 15 (39.5)

Both 6(10.0) 11(24.4) 7 (10.9) 10 (26.3)
Department

ENT 39 (65.0) 29 (64.4) 0.953 47 (73.4) 20 (52.6) 0.032

DT, GS, PS 21 (35.0) 16 (35.6) 17 (26.6) 18 (47.4)
Surgery

Transcervical 40 (66.7) 34 (75.6) 0.264 45 (70.3) 27 (71.1) 0.134

Oral 14 (23.3) 5(11.1) 14 (21.9) 4(10.5)

Both 6(10.0) 6(13.3) 5(7.8) 7(18.4)
Diabetes 15 (25.0) 27 (60.0) <0.001 24 (37.5) 16 (42.1) 0.645
Hypertension 11(18.3) 19 (42.2) 0.007 18(28.1) 12 (31.6) 0.711
Infectious diseases 0.002 15 (23.4) 9(23.70) 0.977
Anesthesia

Inhalational 7(11.7) 17 (37.8) > 0.999

MAC, TIVA 6(10.0) 5(11.1)
N,O 42 (70.0) 22 (48.9) 0.028

Values are presented as number (%) or mean + SD for categorical variable, unless otherwise indicated. ENT: department of ear, nose and throat, DT:
department of dentistry, GS: department of general surgery, PS: department of plastic surgery, Inhalational: inhalational anesthesia, MAC: monitor-
ing anesthesia care, TIVA: total intravenous anesthesia. *Three patients for anesthesia with monitoring anesthesia care were excluded from data
analysis. P values for difference were determined by using chi-square or Wilcoxon rank sum test.
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Table 5. Univariable Logistic Regression Analyses of Clinical Factors Affecting Complication and Difficult Intubation

Complication (n = 105) Difficult intubation* (n = 102)
Variable
0dds ratio (95% Cl) P value Odds ratio (95% Cl) P value
Date of surgery (yr), < 2009 1.56 (0.72-3.41) 0.261 3.38 (1.45-7.90) 0.005
Sex, male 1.85 (0.82-4.18) 0.140 1.72 (0.75-3.98) 0.203
Age (yr) 1.06 (1.03-1.09) <0.001 1.02 (1.00-1.05) 0.055
Abscesses side (reference: left)
Right 1.50 (0.63-3.59) 0.363 0.84 (0.34-2.09) 0.706
Both 3.67(1.11-12.14) 0.033 2.64 (0.81-8.57) 0.107
Department (reference: ENT vs. DT, GS, PS) 1.03 (0.46-2.30) 0.953 2.49 (1.07-5.79) 0.034
Operation (reference: transcervical)
Intraoral 0.42(0.14-1.29) 0.129 0.48 (0.14-1.60) 0.229
Both 1.18(0.35-3.99) 0.794 2.33(0.67-8.09) 0.182
Diabetes 4.50 (1.95-10.37) <0.001 1.21 (0.53-2.75) 0.645
Hypertension 3.26 (1.35-7.86) 0.009 1.18 (0.49-2.83) 0.711
Spaces
Parapharyngeal 0.79 (0.32-1.95) 0.602 0.58 (0.22-1.55) 0.274
Submandibular 0.94 (0.37-2.36) 0.894 0.39(0.13-1.15) 0.087
Extended 4.06 (1.42-11.65) 0.009 1.93(0.72-5.18) 0.193
Retropharyngeal 0.30 (0.06-1.50) 0.143 0.70(0.17-2.88) 0.619
Submental 0.55 (0.16-1.93) 0.352 6.31 (1.59-25.07) 0.009
Infectious disease 4.60 (1.70-12.40) 0.003 1.01(0.39-2.61) 0.977
Anesthesia (reference: inhalational vs. MAC, TIVA) 1.13(0.32-3.95) 0.854
N,O 0.41 (0.18-0.92) 0.030
CRP (n=64)>226.2 mg/L 11.25 (2.26-56.02) 0.003
ASA>3 5.92(2.36-14.85) <0.001
APACHE I1>7 8.01(3.32-19.31) <0.001
SOFA>3 2.90 (1.29-6.52) 0.010

Cl: confidence interval, ENT: department of ear, nose and throat, DT: department of dentistry, GS: department of general surgery, PS: department of
plastic surgery, Inhalational: inhalational anesthesia, MAC: monitoring anesthesia care, TIVA: total intravenous anesthesia, CRP: C-reactive protein,
ASA: American Society of Anesthesiologists physical status, APACHE II: acute physiology and chronic health evaluation, SOFA: sequential organ failure
assessment. *Three patients for anesthesia with monitoring anesthesia care were excluded from data analysis. P values for difference were deter-

mined by using chi-square or Wilcoxon rank sum test.

Table 6. Multivariable Logistic Regression of CRP, ASA, APACHE Il and

SOFA with Outcome in Terms of Complications (n = 105)

) Adjusted odds ratio
Variable . ) P value
(95% confidence interval)
CRP (n=57)>226.2 17.37 (2.40-125.87) 0.005
ASA>3 2.73(0.91-8.18) 0.073
APACHE 11> 7 3.36(1.13-9.97) 0.029
SOFA>3 5.74 (1.53-21.50) 0.010

Variables are adjusted for age and diabetes mellitus. CRP: C-reactive
protein, ASA: American Society of Anesthesiologists physical status,
APACHE II: acute physiology and chronic health evaluation, SOFA: se-

quential organ failure assessment.
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[2,5,6,14]. ol & Al Ao} AA|s13ich. AEF AE S
RN & F AAE AFHFAAN 517948.6%)°lA = Al
0] FAEA L3h=r ol= ohtE & Ao W FARE 1
429 BAE FARAY A7 Aol FHsHA|
Z3 AR A Zrh

714 Hgto 2 Jrel ndQto] 7MY S o=t E A
T} A HHE). Bt 40.0%2] FAFEOA =T o=
o2 Ao Y] RHEEd FARSITHI2) B AEE
AFIAR 2 AEH dHA FrH2l 18T dA=
&30 " 7|50 FFZ Fol AltEo] FRIF Yol Fg=
Fdst7] LolstEE A o g okt 79 A9 A
A7}h =1 webA @3] BRA]7] i, de HEFo] 7™
e3kE gARE B foliadverse)AlA B9 A50] dofu=
oF=3to] WA¥RITH11,18]. whA Fvt 9= AR Fh2
AFGET} 0]ghg0] EolAItH10,16,17]. E JFoAE G T
Aol AR5l Sl A RIkErt =9kt wEbA A
5 o] HAe G ARSI uHE FollE = AdH], Ab-
7] #97 EF AT} TG $Fof B3 A1F5SE 2Ho]
Fasirtar AYZHETH1,8].

Mallampati 24=2] Btgko] A5 7 SAtelA FsHA|
EothH=s Bt Ql9loy [4] B AtolA A Jhgol
2ol FesA| SF5HA] ZoIH B R AL EFA|7|A] oF
At AdZA = o] RSN E o2 71% A A%
A 37} =R ZokrH19] A o] QA= AAES &
FE 23k A AR EE mjela vEo] vFRE A F
AR A7 5ol AFEGTEY B2 FRlsk= Aol 74
5919 et shiel 91X W A4, tEEEE A L 4 L
ng uHooAL vl Fasitt [8,20]. & A FHEIF
F7(transnasal fiberoptic laryngoscopy)& £} F91%9]
T2 LAY 28 A TS 5 oA vl 2 Al S

202 gEch4],
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ol 9std AAF FAE F 25%7F 71 ARA B
o] oJF 1L, o|F 6% WAIE, 15%c +34ddE AA
(cricothyroidotomy), 25%%= BHH At QJsfiA] 7|= e
7} 7Fs stttk al B argh vf Qi whehA| A5 3 2Rl A
71= |AE A6l 718 A sk A9, TR 7199 &
52 0|8 F = AN SHE niFH e o] st A
SJslojof ghth= o A-S B 1gh v 9t} B o] A9 141F
Q FFg 54 9ol 25 7|H-E ol8ste] 713 AT
ol 7125 SHoig) 7|k Aol Fefgt vHEA Al
2 oy 159 = Q1% &, o|v| Trd = o] {4
o AFsHd WEES IRE dod 4 Qo] ‘A £}, &)
E7F (“cannot intubate, cannot ventilate situation”)Z-2 7|
T A ¥ airway catastrophe)o|t ALY SUS dod 4=
ATH2,5]. SJAlst 244 718417 = Al awake fiberoptic
intubation)2 413 ¥4 59t 7| = 7| airway patency)2]
A, 7kA w2 FR1 IR FHE AlTotEE £ AN =
6.3%IA AleEllot, 234 71870 +F 2 QIR &
& o] 28Z A 759 E afstoiof gttt 945t
34 718A F= o] A=A ke A 7e 5
5 7121 AP A F4mH stof| oJAlst 713zl 413
o2 yejE|ojopgt jIrHI) B Ao E v f A & 7
3EoNA S5 7188 MeS AlSgske -7 27(1.9%) &1
L3055 o e =) O IR b R o ) o o S ] b s e
T wiofl= 713 A7) tig FH1E g Fol v R s
Sk Ao] Qhdsitar Azt X HHSHE HH SR AR
o2} 7= A AEY FF AloKglottic view)E 7HAIAIZ]
W 7|e &44F 0, 7% AR A9 SIS AT
A 71% Al Al AR 290 S flvke Al
7} Qich21]. A= 71% & (airway maneuver)?] AE0] 9}
7F S83 AL vk 9] 9] skl F o] whet ZF A} EE A
Halsl= ZoloH3).

k] B e 3 S ARl
opit3} 49| ARgo] S WA
At AR 37F diof] Alsto] HAAIRL 7t
oW 5% F7|¢t AL B At oy
v} QItH1]. o] Gl AN 2 FF2 T4
acid fermentation)g 53f 7}A7T A== 34
tH22]. mEbA] & AollA N,09] AR 1t
9] g3} At A 27} e He wE AnE
Z|ostE R 38 A7 2 AuEE 4 FojFUS 7
ohal 59k

Gidley 511212 A4F 549 & T 13.3%°A L3to] A
T3k B 15 s, $ERE0] ArfllsaS B § 24-48A1717}
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A F340] 37FE S ol oply, W A FFHoIY 234
71BAA R 71E9] 27} S fAsR=A Thefe AS A
et ol 7| H| 9] 92 Wiz v FE Al 7= U 7
BE A &1 FHAAZ o]53510] 35 AFEE HAIEHH
& 7919 3% 5 29 949 38 JrE qrefsie] 7|

FHE AAsH: Zo] HHgt dhiolatar Azbrt. o] A
TFollA vt F& F 22.6%9] RSN FeAdA FHE A
AstA] kokom o= Uutd £&% FUAAR oldH X
E& tioz By o At 52 Hlgo|th23].

B dFo| A9 hEZ SIS 41.4%2 A% Aol gt
T2 A7 11.2%-25.5%9] 3 H1Ee} v wste] w2
t[3,5] o] AR AFe thigt @2 dAFE0] oA B
o] QAT HANEHE gh SR B4 A7 EE
1, 7129 A7} vl Wi A glo] AEa EE AtEof
A, BEA Y 275 w2 AHE0] o ZFE /0] 9)7]
W&o, AE 02 EQkrhy AZhE ).

AZAE9 AolME AR A I ok g3
7] A AAE e x5 C-H- HE X7} 4=
% 359 WA B QA AR B34 Adtelu
22 9] FAL Fol|l A EASHA F7Foke 878 A v (acute
phase proteins)9] HEZQI JEOE oy 71A] ot 7
/d Agko] Zcto|u} 5 A3ko] 4 3 JAYA Q] vhE &
£ gRIsk= 5ol @8] ARG 9= C-5HE Tl $=2)= 4
735 7R AN AFTES St 83 EAFAR B
25 bF 9Jo[1,24], ¥ AN o2 A #EF H|IE AlEs)
et ¥ Sl42 A% Ao = HollA] C-5hS T 5
27} g B o] = FolMHET FAHoR Fol5HA
EUTY Bghut 9lct, B AN E & F o doke] T
4S ERlIZ o, C-5HS A AP 5778(54.2%)00 415 Al
P97 diRo] AR TE =& TFECA o] AAR %
2 oulE 2T = ¢S A Lt oS B4 w=ZukH
53] AA T At 5 F I A ¥
514 Z3k. 11 B9ke] AF-Eo] w=u e AR A
F7F 2 AS & F olFeI AMFEY 939 S B
< 433 vt UAH25-27], AAE TE FAE9] A9
% A3loAl Blelo] ¥]#] gkt APACHE 1= & ¥ 3%
3} #Ho] 919t Huang 5312 1133} A41Ag o] A% 7+
A9 5ol 7§ A=A aRloleta B gk v =, AL
APACHE Il AIAY 148 84 4ol 9= 91, dge
2 913 g3 W3S APACHE II Z4o] whd=]7] wjiel
A Zt} fEo] v A% 1o 745 1 AH7t APACHE
I A4of] Hhd 5o} JFe FO0 7 943t o& 58S HAT Y
S5t} 2 AolA Bt £33 A71RA B2 Fee 1.69
o] oA SFAN &8 F715A B At =

Wy NE
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Holgd ARCE &t} wEhA 2 AoA 33 &S oy
2 e 7|5 =AY dulet A o] 3ApEo] A
tHoz wola-S PAlsh, ol Qla x4 A7 RA B7t
7t e T HES IS FOR AR BERI A 2

B A7) Ao 2= A, U/ sk &4
O g AolnZ A3k xprt BA ATt FF
< & 9tk B4, of 7|& Aotk AR 2=
7% 7175S AHEs A9 AAlE o8 71k Alte] o9l
O} A A ApPof|A] o] & 7Fs 3t 7S ARSRE F9-E0] 2
=S 5 Q). o] A AA| o]H L 7= A2 f HS
T A Il FFE FIS 4 ok TFH A HHeR
Qlsto] & A7) 7Hd 9 Aol A7 E AR

AEH 02 upF o= AAR 7 A9 npEIE Al 7=
gy g8 oot g 24S Sk} ZHA |9 AR, o &
FEAAOAN s EHE 9} A % A= $93 9
Eopa e el Kok |
o F11 Bt} o]
AFSo| 4] APACHE II
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