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[Abstract] Objective To compare the efficacy of four different methods to locate tracheal tube in the
tracheal: modified transillumination method, 21/23 cm rule, marked the intubation at a distance, and fiberoptic
bronchoscope. Methods A prospective randomized controlled trial was conducted. 120 endotracheally intubated
adult patients with American Society of Anesthesiologists (ASA) classification I -1 and admitted to Central Hospital
of Fengxian in Shanghai from January to March 2015 were enrolled. The patients were randomly divided into four groups
(n = 30) and located by 21/23 cm rule, marked the intubation at a distance, fiberoptic bronchoscope and modified
transillumination method (using homemade locator guided by a red laser fiber to position the depth of tube) respectively.
An endotracheal tube was inserted and measured the distance of the tube tip to the carina (TTC), vocal cords to tracheal
tube cuff (VC-TC) in three different neck positions, i.e. neck in flexion, neutral, and extension position. The number of

improper position in four groups was recorded. Results There were no significant differences in gender, age, and body
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mass index among the four groups. Six of the 30 patients using marked tracheal tuba method failed to find vocal cords
with laryngoscope, while the other three methods all completed successfully. @ From neck flexion to extension, TTC
was gradually increased, while VC-TC was gradually decreased. In neck flexion and extension positions, TTC distance
in the 21/23 ¢m rule group was significantly shorter than that in the fiberoptic bronchoscope group (cm: 1.44+1.14
vs. 2.11£0.54, 3.01 £1.18 vs. 3.80+0.71, both P < 0.05), and the distance was also shorter than that in modified
transillumination method group (cm: 1.44+1.14 vs. 1.93+0.81, 3.01 =1.18 vs. 3.45+0.91, both P > 0.05). VC-TC
distance in the 21/23 em rule group was significantly longer than that in the modified transillumination, the marked
intubation, and the fiberoptic bronchoscope groups in neck neutral and extension positions, respectively (cm: 3.07 + 1.08
vs. 2.28+0.76, 2.29+0.90, 2.49+0.86; 2.64 +0.94 vs. 1.82+0.72, 1.81 £0.94, 2.02+£ 091, all P < 0.05). TTC and
VC-TC distances in three neck positions in the modified transillumination group were shorter than those in the fiberoptic
bronchoscope group without statistical significance. @ If TTC was too short, an accidental bronchus intubation could
happen, while if VC-TC was too short, an accidental damage of the vocal cord inducing by the cuff press could happen.
In the 21/23 c¢m rule group, there were 7 cases that the tube wrongly inserted to bronchus in neck flexion, and 1 case in
neutral and extension positions respectively. In the marked intubation group, there were 4 cases that the tube wrongly
inserted into bronchus in neck flexion, and 1 case in neck neutral position, and there were 4 cases that the vocal cords
were pressed by the cuffs in extension position. In the modified transillumintion and the fiberoptic bronchoscope groups,
there was only 1 case that the tube wrongly inserted to bronchus in neck flexion respectively. Conclusions When
neck position changed during trachea intubation, it was easier that the tube wrongly inserted to bronchus for 21/23 em
rule method to locate the position. Bronchus intubations and cuff press vocal cords could happen using the marked tube

method, which was less be found using modified transillumination or fiberoptic bronchoscope methods. Finally, the
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modified transillumination methods can be used to locate with satisfactory effect.

[Key words]

bronchoscope

Location of endotracheal; Transillumination; 21/23 e¢m rule; Marked tube; Fiberoptic

Fund program: Shanghai Medical and Health Research Projects (201440571); National Practical New-type

Patent (ZL 2008 2 0190168.3)

SEWERFEANATRERY %, X
BROATFREEESHERRT ) RTTESRIED
B, FERASYET | LA REM, B ATHTEE
HAEZE FBLMAE S, HHEE MAE, <
B%mEER HASTRTHRSBEAEFES
BRI 7 ] R MR 22, v AU A B R,
EEERFERL, EREEEm, BETEHNH
EFEMBHTEANLE T HESEEXA
El AR EE @B E T URERT
MESERE R GIMCR ST T R
ERE%, ERBIRCIESE, S s A REA R
Wi R EBARE A E AR ERZEE,
WS S M B X oz Bh ik AN BB S 2l S 32 S
BT R RS  E TUR SR
PR ERAERED, AER AN, AERER
EABZR. AREHPPITCIEE, TEEN
B RERTRARERZRLTISE, BA
ZIf KRR AR ; B R TR AT HoA L%
HIfal, REEHE B AT P RIS AT
THR,RABREOES T FACBLE RS
AT REEA, I 5HAM 3 MOrE LR, REMT.

1 #REFE

L1 BB BN A FIHERR bR « SR RIS PEREAL
S RRBFSY I, %8 2015 4E 1 HE 3 A LEHER
R .0 ERBIE SR E O\ E R A RE, 5
SEEMBETNS (ASA) AR ~ TR, HER™
HIFIR R G50 . Sk B S B | iR E a8
B FIRTE . SHESI G5 LA B L ThAERE AR A R
12 H¥ AR F A EF AR, B4k
EXEHE RS, AR YRR EEERE
R EE R

13 4rH: BEEVBFEREERE SN 44,505
FASEEAZEE R RIBELE. RBER
IR MA S REHTFEEN, B4 30 6,

14 HES®RETE. SABEEATFRZRES
W5 .08 B (ECG), A il A& ik #8 i 1 F0 B
(Sp0,), A TEFZF KB . PAIEER | W= Bl il P 4 s 8
ERERRAS HEERREEF THARES
& (B ID 7.5 mm, 208 ID 7.0 mm), 43 B3R A 4 7
FERESEME, HBESE 10 mLkg. FFRT
12 W min FHATES, SESEYR 8 mL,
141 SEERZIED: LUTRA R BRI i,



+ 814 ¢ PR TR MBS 2016 5F 0 %5 28 %% 9§ Chin Crit Care Med, September 2016, Vol.28, No.9

BAGE B 23 em, &o# 21 em,

142 HHEIEELE  ERETTHIEIFENE
i3 B TEREN, LA RN TRESERER
1 em &b, RBAMC LA B SEREL, EEGE
THFEMASE, BERBEHRHESESFEET
THER R ENTHREE T %, CRITELFE
ZE BN REFEENLSE.

143 SEERCLE: GENERERESERE
2 em AM— ML EFRELE, B TR SE/BAFE]
HHE BB EIRICRB RS, R TE L
BRI, IR D EERE,

144 L35 A X R R E ARG R
H3.0~3.5cm, BRI THLEFEZIE, BELFHE,
L5 WA ZEEERER, HRRHY
HAERLERETHRIBYE 5SKEREZEHF
FIOUROE S, R R Z AL E (P, CO,)
RS BEMPRAIR, BERIRE 3 LB
@ arfr: LMARER T Sem BHEMRL; @ JF
067 B TTFHS em BMEH . KB KRFMWAL;
@ JEHAL : KA EHRBHCT 10 em JAL B, ALK
B SER T BT B2 H AL MG
LEASESE, A EA BTG TER ., RE
T KBRS . B TANTR A R/NRA RIS X
R , B M S8, IR EBERA
iCHE U BER—ERMSE—FTHER, g
HEPRFIEIERERE, HWESESHE]
RO, T R A S BB R E A S ], B 4 350
ZNOERBEBA, #—PIELSR5FE WML
KE, HNEIBRPERATN, TEAFERA
— M SE, W REER 3~ 4 com f—SIEE
BRESERHXRR, BAERERERM, &Eid
FEMIT AR FE E ARSI 5% 3 F
kBT FEBMAIENSELRES TR

1.6 SEit44r . % SPSS 20.0 e itk ik i7 3k

2 ARSEEMFENSEHEEEERELMIMER—

WA, RN LR + R L) TR &
BRI EM T 250 TRBRL B x° &
% ; P<0.05 AZERERITERE L

2 %5 R

21 —BEHMEKE(ERLD : ARSEEMERE
PR A AR R ERH TR T FE X
(3 P>0.05), Ui A& H L BORIES M, B T Lot

R1 TESEEMEZO0SERESEN —RAMLR

g HERI(HD E

LR

FEEASE (kg 345)

(¥,xts)

4490+11.64 24.821+3.46
51.30+11.62 24.86+3.39
48.07+13.72 24.37+3.58
51.10£13.26 25.52+5.14

B\ i
SEEXZEE 30 9 21
S®EFCEE 300 11 19
XY 30 12 18
MEBHEESE: 30 4 26

22 FARFLINER—ERMNIE—F]
RIBER LR (3R 2) . RAIR B CAEHERE
B /Y 30 BB E A 6 G BB TR RLES
[T, RBESERUE AL 5 HoAth 3 FhE hr 5 R R ESR
SERENL . 4 2R FE 1228 R SR A B, BB R —
BREEZHER, MBI EEEHEE.
2 BE AT A AR AL, SR S E KR
HLH R R — B R B BT SR B 5 X
BE AT AR KA, S8 EOK 20 BE vk e S
B BEEBCHM 3 AN BIEK (3 P<0.05),
IR —ERESE T NERERASEE
KA AEALBR, 72k FL B A A AR LR 2 5
SHIFEMNEAR. ATELRIETIEERC
KER IPIRERBMEAY, W ER—ERE
[E—FTNER LR, SRR AT
BB G P RB IR IC A S R SRS
A BRI E R RG22 Lo

23 FAAFRKINNZEREMESR IR

ITRIBERS LR (x £ 9)

e B R— AR (om) S TEERS (cm)
FEELE ) N . N N " o
JR AL 37 =R JE gL G RVA S 1LivA
SEEXZEE 30 144 +1.14 210+1.12° 3.01+1.18° 2924091 3.07+1.08 2.64 +0.94
SEEIFCAE 4 1.70+1.20 238+1.20° 322+136° 261+0.99 22940902 1.81+0.94%
Tk 30 2.11£0.542 265+0.62° 3.80+0.71 % 253+0.75 24940862 20240917
WRFRE NS 30 1.93+0.81 261 +0.380° 3.45+091P 240+0.74° 2.28+0.76° 1.82+0.72%¢

¥ SSEEKAE IR, *P<0.05 ; SR BEMA I, "P<0.01 ; SEJ IR, P<0.01



PEAERANES 20164 9 A% 28 B5 9 8 Chin Crit Care Med, September 2016, Vol.28, No.9 + 815

B (FR3): HM AL, R E BRI E B E %
EOENSFEBAIRE 760, KEFRCL
4 5], ok R BERE S AT SRR 15 L A,
FEEKZIBEEN B EINCLRIESA 1 BIEAX
SE, Tk R IEECIEME SRR R R RE
WAZE ;s RN, B ERZERE 141
WAXAE . 4 MITEERELSN T, N #A
PICERIEA 4 BISBEEAET.

®I AESEEMZAOSEHESRE

RIE Sk BT 2 4 S B R R IS L B
o SERAZREWB)  SEEBATT(H)

FEEME
) mtafir spar i EADAL B P AR
SEEXAEE 0 7 1 1 0 0 0
SEECRE U4 4 1 0 0 0 4?2
S 30 1 o 0 o o ob
WRFEEEE 30 1P 0 0 0 0 oP
&t 13 2 1 0 0 4

. 5SREEEZERE K, P<0.05; 5EEIRICEEE,
bp0.05

3 it i

HriR LA ZHATHESESEMNEN
Tk, AESEEKZIE R WSk SBEicE
¥ MR FRE S, REBAE Y ek W
HXE KEBNAZBULRGRERNESERE
%00 (R AR R R 2 4b,

BERKERERARENERATEE 202348
], BR Lot A AR 21 em, BHEAN 23 em,
Sitzwohl 251X} 160 451l # % % F 21/23 MM, K &
RE/ALRE BIE 18% ~20% B E BT
i P 8GR R AT, TR SL B B R A AR B AT BEFR A
EE ., AREGER, RASEERZELEFE
SEMENER—EREEREE, #RL I &5
MBSl A RS i Sk BUR B 7
AL FRIPAIEAE 1| FIFERALRE. BrX
— & SHPERARE, LI B N TE
BERBEWAZRE ; WA, XE—FIE MR E
P A RER IR R E ) B R B RIS R .

KESAMCR ST H RS W B R
5 A6 A, AR e S E M BERE
6 {51 BRI 7 FLIE MR T R 0L B0 75 | M0 Jo vk SE RRE L o
Chong AN, KB R EHEFHE I Fixic,
DL RIE S B MBI, AR ERE

BEREAM TRELESTT 2 om, (HIBHBHEER
B—m IR EETL, EXZBEM 24 B8
kTR MARTA 4 6], P A 1 B SFER
AZEE G 4 IS BEEF], XM
BFE 4 MR MERERK. RI1ahTRSS
BEOEY . AEBERBE FHR% . HEEk
FMNEIIRE ML M FERER X,

Y ERRERERRERR—ERERN, BA4
34 1 BlREELTUEM A FERAIRE. R
AR I RE R P mER —ERPEHEER
R, HESFERLBALIALLA KM SZmE
R—ERIEE, A, K47 | SLFi B AR 85 N H L
RAESEFENREMBRRAE,

BENRESEMNERNZEEREFRE
BRI DR L SERE, WA IR RIERER
il AR R RS Bl . BRGS0
HEMELTFM BTN, FXEREIRERE—
BREBUEMIERERE, AR ARE LT
BT, ER—EREE R ALK, W T —
WER B AN, AR R BAE R il B
At S B—E 1R RN, WUASE—S 1R
EERENBARE A REEMEHE,

Brunel %' )8 7E 1089 4E R AR YR TR Lk
HMBERTHAREMNREFERERIBER, LG
[ —ERIEE N 3.4~ 4.0 cm ; WA PRER
KR TR ESE A Univent 38 19 € A1 EL
15 T B HUR (Bl R BER MR “H7 MW
FTHLEA M T 5 LB R g 22, i 1n
HAMSENIEEMNSREOOERSEA 5| 22=
BHRE EEA TN KT, A=A RER
&2, Ha ¥ 5 T B A R, AR B Ha R
R, A 1 BIfE i a B/ AZRE, 3 f:k
BRI B TR B EAE THE R, Chong 2157
REM, DEBRERERE, R E R L%
KRS ENERER#ESERAIRE. &
RS RPRIT A A 506, DRE
FE BT B S BN, TR RS
H AR R R E —ENIRRER

ARHFRAEZA . O BEARBHXTE/N, AT
AR ; @ KWNBAEERHEE; @ AN
TRBRFCENFEETWES] (HER S Hb
S EHITHE ; @ R X RIEAALLE,

B, ARRBERER, LT B, KA



+ 816 -

PAEFERAMEY 2016 5E 9 %5 28 %45 93 Chin Crit Care Med, September 2016, Vol.28, No.9

FEEKRZER AR FEEREAE R
AR ERINCLIEE MK B TR AR E R
, ATREE USR5 1] 5 TR A o R SRk
HAXRENBLEESBEMEARAR . HRIFH
Bk BAZ —EIRRERE N, EH T F T iR
e PEMBREK, B HERE S RN, T
TREEARZEHENSEEIRCAE,
2 Wk

(1]

(2]

[5]

(6]

(7]

(9]

[10]

[11]

08 REL . AR EE SR TN S BRPBEE S Rk
2] PEPHESS28ZE, 2014, 21 (3): 237-237. DOL
10.3969/;.issn.1008-9691.2014.03.022.

Li HF, Xu JL. Emergency treatment and nursing points of patients
with severe combined injury in emergency department [J]. Chin J
TCM WM Crit Care, 2014, 21 (3): 237-237. DOIL: 10.3969/).issn.
1008-9691.2014.03.022.

B, R, BT S BEXRERWAHEREY
BRI SRR REA RS0 PEPHEES S S 8RE,
2012, 19 (3): 180-181. DOI: 10.3969/;.issn.1008-9691.2012.03.019.
Hu QH, Yan LH, Wang MQ, et al. Treatment of combination of
traditional Chinese medicine and western medicine in severe
bronchial asthma complicated with multiple organ dysfunction
syndrome [J]. Chin ] TCM WM Cirit Care, 2012, 19 (3): 180-181.
DOI: 10.3969/j.issn.1008-9691.2012.03.019.

WP, BT NERE, F  2RETERTELREEE
16 ). PAEEERSMES, 2012, 24 (2): 99. DOL: 10.3760/
cma.j.issn. 1003-0603.2012.02.012.

Bian BR, Hao HN, Liu YH, et al. Severe bronchial spasm induced by
general anesthesia intubation: a case report [J]. Chin Crit Care Med,
2012, 24 (2): 99. DOI: 10.3760/cma.j.issn.1003-0603.2012.02.012.

Wang HE, Cook LJ, Chang CC, et al. Outcomes after out—of-
hospital endotracheal intubation errors [J]. Resuscitation, 2009,
80 (1): 50-55. DOI: 10.1016/}.resuscitation.2008.08.016.

Verghese ST, Hannallah RS, Slack MC, et al. Auscultation of
bilateral breath sounds does not rule out endobronchial intubation
in children [J]. Anesth Analg, 2004, 99 (1): 56-58. DOI: 10.1213/
01.ANE.0000118104.23660.F3.

Cavo JW. True vocal cord paralysis following intubation [J].
Laryngoscope, 1985, 95 (11): 1352-1359. DOL: 10.1288/00005537-
198511000-00012.

L EX, ERE  SEEELSREE EWRNRE SHE
). BERRBEE 5E Rk, 2012, 33 (8): 562-564, 568. DOI:
10.3760/cma.j.issn.1673-4378.2012.08.015.

Wang K, Wang Y, Wang GN. Causes of hoarseness after general
anesthesia with tracheal intubation and its prevention and treatment
[J]. Int J Anesthesiol Resuse, 2012, 33 (8): 562-564, 568. DOI:
10.3760/cma.j.issn.1673-4378.2012.08.015.

Emergency Cardiac Care Committee and Subcommittees, American
Heart Association. Guidelines for cardiopulmonary resuscitation
and emergency cardiac care [J]. JAMA, 1992, 268 (16): 2171-2302.
DOI: 10.1001/jama.1992.03490160041023.

Sitzwohl C, Langheinrich A, Schober A, et al. Endobronchial
intubation detected by insertion depth of endotracheal tube, bilateral
auscultation, or observation of chest movements: randomised trial [J].
BMJ, 2010, 341 : ¢5943. DOI: 10.1136/bmj.c5943.

Chong DY, Greenland KB, Tan ST, et al. The clinical implication
of the vocal cords—carina distance in anaesthetized Chinese adults
during orotracheal intubation [J]. Br J Anaesth, 2006, 97 (4): 489-
495. DOI: 10.1093/bja/ael186.

Weiss YG, Deutschman CS. The role of fiberoptic bronchoscopy in
airway management of the critically ill patient [J]. Crit Care Clin,
2000, 16 (3): 445-451, vi. DOI: 10.1016/50749-0704(05)70122-6.

[12]

[13]

[15]

[16]

[17]

[18]

[19]

[20]

[23]

[24]

Caplan RA, Posner KL, Ward RJ, et al. Adverse respiratory events
in anesthesia: a closed claims analysis [J]. Anesthesiology, 1990,
72 (5): 828-833. DOI: 10.1097/00000542-199005000-00010.
Timmermann A, Russo SG, Eich C, et al. The out-of-hospital
esophageal and endobronchial intubations performed by emergency
physicians [J]. Anesth Analg, 2007, 104 (3): 619-623. DOI: 10.1213/
01.ane.0000253523.80050.€9.
Brunel W, Coleman DL, Schwartz DE, et al. Assessment of routine
chest roentgenograms and the physical examination to confirm
endotracheal tube position [J]. Chest, 1989, 96 (5): 1043-1045.
DOI: 10.1378/chest.96.5.1043.
Klepper ID, Webb RK, Van der Walt JH, et al. The Australian
Incident Monitoring Study. The stethoscope: applications and
limitations—an analysis of 2000 incident reports [J]. Anaesth
Intensive Care, 1993, 21 (5): 575-578.
FR, X%, BRE, S gk, SR ZEMRMEEM
FRELEAGLEASEMEEREM LR ). PEEE
REAMEZ, 2015, 27 (10): 826-830. DOL 10.3760/cma.j.issn.
2095-4352.2015.10.009.
Qi L, Liu R, Tang EH, et al. A comparison of degree of precision of
auscultation, partial pressure of carbon dioxide in end-expiration,
and transillumination technique in verifying accurate position of
endotracheal tube [J]. Chin Crit Care Med, 2015, 27 (10): 826-830.
DOI: 10.3760/cma.}.issn.2095-4352.2015.10.009.
R, B, S RIS REHE RN SERR
IR I 1], PEEERSBEEE , 2014, 26 (12): 875-878.
DOI: 10.3760/cma.j.issn.2095-4352.2014.12.006.
Zhou J, Yan Y, Cao DS. Evaluation of tidal volume delivered by
ventilators during volume—controlled ventilation {J]. Chin Crit Care
Med, 2014, 26 (12). 875-878. DOI: 10.3760/cma.}.issn.2095-4352.
2014.12.006.
Uya A, Spear D, Patel K, et al. Can novice sonographers accurately
locate an endotracheal tube with a saline—filled cuff in a cadaver
model? A pilot study [J]. Acad Emerg Med, 2012, 19 (3): 361-364.
DOI: 10.1111/5.1553-2712.2012.01306.x.
BUNE L S8 e Bt e AL s HIfE SR RLA (3] BT
PA%%, 2011, 32 (8): 29-30. DOI: 10.3969/j.issn.1003-8868.
2011.08.011.
San XH, Weng H. Clinical application of laser optical fiber for
positioning tracheal tube [J]. Chin Med Equip J, 2011, 32 (8): 29—
30. DOI: 10.3969/j.issn.1003-8868.2011.08.011.
H¥REBR, B85 RRES M ERE R EPRE
HBRKENEW (1] PEEERSBESE, 2008, 20 (6): 365-
366. DOI: 10.3760/cma.j.issn.1003-0603.2008.06.013.
Weng H, Song HB, Yang J, et al. Influence of different head and
neck postures on the length of different sections of respiratory tract
during tracheal intubation [J]. Chin Crit Care Med, 2008, 20 (6):
365-366. DOI: 10.3760/cma.].issn.1003-0603.2008.06.013.
Lee BJ, Yi JW, Chung JY, et al. Bedside prediction of airway length
in adults and children [J]. Anesthesiology, 2009, 111 (3): 556~560.
DOI: 10.1097/ALN.0b013e3181af6496.
Weng H, Wong DT, Deng SZ, et al. Positioning of double~lumen
tubes by a lighted stylet [J]. J Cardiothorac Vasc Anesth, 2007,
21 (5): 774-775. DOI: 10.1053/j.jvca.2006.07.023.
Weng H, Xu ZY, Liu J, et al. Placement of the Univent tube without
fiberoptic bronchoscope assistance [J]. Anesth Analg, 2010, 110 (2):
508-514. DOL: 10.1213/ANE.Ob013e3181c5ed18.
H L BEE, RDE, S TSI RENFFEARRA Univent
SEERLHIE )] FEREFESE , 2008, 28 (1): 84-86. DOL
10.3321/;.issn.0254-1416.2008.01.027.
Weng H, Xu ZY, Chu QJ, et al. Effect of Univent catheter
positioning in patients with left thoracotomy guided by lamp
stick [J]). Chin J Anesthesiol, 2008, 28 (1): 84-86. DOI: 10.3321/
J-1ssn.0254-1416.2008.01.027.
(Ol B8 - 2015-12-11)
(RIHE - 0, ZHF)



