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Multi-slice CT in the diagnosis of blunt laryngotracheal trauma
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[Abstract] Objective: To evaluate the value of multi-slice spiral computed tomography (MSCT) in blunt laryngotra-
cheal trauma (B-LTT). Methods: MSCT was performed in 156 patients with B-LLTT including 111 patients had plain CT and

45 patients had enhanced CT,3-dimensional images of laryngeal cartilages and soft tissues were obtained with post-process-

ing reconstruction techniques including MIP,MPR,VE and VR. Results: Altogether 43 patients were found to have laryngeal

injuries including soft tissue injury (n=28) ,laryngeal cartilage fracture (n=14) and hyoid fracture (n=1). In 14 patients

having laryngeal cartilage fracture, there were thyroid cartilage fracture (n=12; with right side,n=5,left side,n=23,anteri-

or-median area n=4). Concurrently complicated cricoid cartilage fracture (n=3) ,arytenoid cartilage fracture (n=2) ,dislo-

cation of crico-thyroid joint (n=2) and crico-arytenoid joint (n=23) ;thyroid injury (n=2) ,subcutaneous emphysema (n=

12) ,pharyngeal/ laryngeal hematoma (n=3) and fracture of the second cervical vertebral body (n=1). The direct sign of

laryngeal cartilage fracture was showed as discontinuity of its contour/margin, low density fracture line,and might be ac-

companied with displacement. The sign of soft tissue injury was showed as stenosis of glottis and airway,accompanied with

pharyngeal/laryngeal hematoma and/or subcutaneous emphysema. “Gas bubble” sign within peri-paralaryngeal soft tissue

was the indirect sign of mucous membrane laceration. Conclusion: The location.degree of laryngeal fracture as well as steno-

sis of airway and laceration of laryngeal mucous membrane could be revealed on MSCT with multi-planar display, which is a

fast and effective approach for the diagnosis of laryngeal injuries.

[Key words] Laryngotracheal; Thyroid cartilage fracture; Multi-slice spiral compute tomography; Larynx edema

M 53 4 A — i AT B M A S P A G S R AL
TG AN A 0 905 HE B 12 W | B el Ak ER R A L S 1) G
B, A SO 156 0 A B A5 (blunt laryngotra-
cheal trauma, B-LTT) %5 #fil MSCT # £ 45 3 3 17 45

B 4 S PR L0 4590 26 0
MRS
4 2006 4F ~2009 4 A B 2 14 DA W 6 51 0 i 12

A 156 B, A 5 116 4], 4 40 4% 16~53 %,
P 38. 1 % LMk 2 B B AT o g o )5 B
Ay W R o I VB2 R X R A I DR

1E& B {r:200336 J:’(@»J:“l/it’c?x*fu/ e 13}
EE B £/ 1966 —), I AL AL ‘%Jfﬁ THENFEER
LW A,

f#i F§ GE Brightspeed 16 #E fil LightSpeed 32 Hf
Z )28 0E CT B4t CT kg, Horp 43 111 Bl F %t
LRI SR i 45 B, A A 5 0k A EOR S
Bl SRR 2 M B A 1 AL 25 em A5 L R 120 KV, 48
HLJE 120 ~ 240 mA, J2 & K ] 55 mm, #8285 1 : 1
L2,1.25 mm ARifEE 4, 75 GE AW4. 2 Jr AW4. 4 T
3l 5, 38 o i K% ¥ % 2 (maximum intensity
prejection, MIP) | £ - i # 4] (multiple plane refor-
mation, MPR) . {}j H N 4% (virtual endoscopy, VE) K&
KB (volume rendering, VR) 28 52514 J5 b FR 4% AR
HEAT MR BT A 2 = R SR R . B R
AR B TR HE ) 100 ml, SR P 5 TR VE S 2% 1 5
AN 2.0~3.0ml/s, EMF A I ] 28 5. 36 HilHA
W A



TSz 2011 45 4 A% 26 555 4 ] Radiol Practice, Apr 2011, Vol 26, No. 4 407

# R

SR I 43 {5 W O A 05, L R L 5 28 i
TN A I REBE 75 1] B B A A 2 f5) W e 35 o, i
CT 230 WA | i 55 5K 20 20 P 300 o L <38, B R <
i, AR K i i AR A T A7 TR A AR
MR 5 0L/ 2 PO O 80 L S i D IR 5 . AR
CT K3tk B 28 B B 1] R <l k8, Hop & 0F:
B RS 12 3], B S o b 2 3 L) W D 55 R 4
ZUN B 8 B, MERARE BT 14 B, Horh R ARCE
HHT 12 ) CH O R R BB AT 5 B A2 T 3 B
R BT 4 B L [ G IF B R R B T 3 61 AR
BT 2 00 IR S AL 2 . SRR SN A 3
HOIR BRA5105 2 61, B2 R b 12 4] o P e 3568 i o 3 431, 55
2 FMEMEAS T 1 B, L.

98 53 1 91 W 50 DAL 0 40 40 41 21 S SR Ak
OB T AR R T 4R ] DA AL B B 4R
Lk B T AT A RS SR RS A TR AL 2 i
Bz R A SGE B .

HRAE Schaeffer MER 4550 #I AR 4] T A9 28 ], 11
A7), M7 5 i, IV A 3 I, VAR FI R, [~ 1
T 3 TR 5 17 AL U 30 2 AL 28 i i R e 3 i, i, T AL 2% PR
T ALK B A A L 5L 3 5 A A 2 (R B AL AR OIR R Bl
KRB YT H I LRBAL B AR B A, 1
1511 22 B0 Ay FFBR AR 1 B i G ) SR LR 4L 4 i B s
A K L 2) o 5 TR 00 FROIR KB 4 3 R RS
AL g R R LB 4T . 3 1 IV B4 3 HR
BCH BT I A A R A K L R AT I e A

[ tf 5 I R AR BB B 4T ST B VE UL A3 000 o 758 28 41
UK L Bt ) S SR (B 3.4) . HEET 1.

M #8453 473 B A 81 oL A7 36 i SRR X 2T 1

AR S B HCE E r 1Bal DL R
Wi

W SR B R A RN A R ARGE AR — L 4 S
FYEMZEE PR, 7 B-LTT rb 22 800 01 14 7 A
(7 286 JIE 48 0 L B AR) 5 JBE A PP BR  B B e 9 JUL Y
b A0 00 25— R 90 g B DR TR W P K A T
IR 45 /N LA R T RE 938 30 e R B R B A Wl R
VR XE K A Wi o ™ B A 3R B D IR R R X L A A R X
1T 2 P 8 A3 0 A R Wi PR 36 9 DU 5 Ay e 4 e 45t
13+ 2 B A W S PR 2 e 2R B A ST [ R L R T) SR
IR IR P 26 i e 98 O A AR P e Ao DRI R
2 WG T 5T AR AL R R XA T A BRAR I R T L

B-LTT J& B — R Sl AT IR B 5 29585 BE AT 76 20
R AL L BRSO 2 Sh WO O I A A R R
Be LB A R RS CT K. B RA RS
23 (6] 50 e 1 S BE oy BT e R B E A B A B HL
AR SR JRE PR T LA oA sy e B PP AR o L B R R
3D VR $iAR % 2D-CT BA MW BLE .

AL B-LTT i FCH 45 B 3 0L, &
S VA e S 2R U 2 0 UL L MBS Al 4543 . Scalion
S AR X W A 05 U5 AT RO X R Wk e CT
o 25 AT B R, CT W e WA &) [l <44y
e 78 1475 i b RS 40 258 114 B AR G L IR T AT LA VR A O
P RERE i L X & A RESE A I R R . A
2 36 B S0 XL J1 o 4] b L AT 1491 AR A e B

B 1 a) &H0FREF T HREF@ABLG)  EMNTAH XY
BoAzs b) AW AR E L E K b (57, A& F B K, A8 90 2k
. B2 AMNTFREFYFTEN. O BHEART AN FREE
) s R AL R P IIKR R A R, ARE T4 b) VR Z4, A4
FRBE AR ILAT B &G,




408 T 2E Sz 2011 4F 4 A5 26 %5 4 ) Radiol Practice, Apr 2011, Vol 26, No. 4

PR ZH LN S s 389 A L W R B T B/ DR Y AN
M 58 A6z 2t U T LA R B0 75 A 2 2l 085 (FL 28 A A Sk R
MG J W FR K il s 37 RPAT 4% Mk 5 i £ Ak B A A L A
3 A DX AT R AR 15 1T VE {5 Bk R RR
AT 7 A O R AT P RE AR OO S A A A B R L TR
AT DA AR IR B A A o B 3T R A A O AR L T B
WK W P 1 B R T A 22 DL IR B SR R
BTG,

MR 40 - B-LTT 2 0k 50 B 8 37 de i DL st I
I DL IR R 1405 B Ry 1 DL s U Ry FROIR B B AR
W ARAHARECE 12 ], s 5 A 3 B,
FIRAR BB A 3T 2 ], 5 SCHk— 3. Schaeffer™ K i 5
15 K FEAR B B 440 5 B . T AL ASUAT M S S 4 4L 48 405
AN T NURE /T | o - 2 A = T || i LR - bed ]
o i M 3 s IV AL R R A A b B 95 VB e <A
W, e T~ 1 B 0 5 Dk S B o i 3 B kA7
BURVA YT » [7) B W00 Jok 4y R S B 11~V B 7 5%
AREVIIE R N AT R A JAMREFARIRYT
HRAE Schaeffe 23 BIAL] T 4 28 fi], [T B 7 431, [T & 5
B, IV A3 o], VO RLpE 5 R DL . MPR btk i B, o] LA
T3 BT 2 B RUA) 0 8 4 20 40 AS S R & I = s AR /N T 2K B
PH 3 R aE R A, ARRECE B A L IR O
WAL R WL B O AR B BT A R R
R R R A SRR R T 5 B 1w B A, DRI i 2
P12 K A A

o W S 453 05 () s A SUME SR B T e 403 3
I ) CT 35 47 1 0T WL X L 4038 . FOIR 50| AR
BT B R IL R 0 Y AT IR IR 4. AR 2

B3 a) FHRHKBZAFTIH FKRET A,
KRB E Y RAAL AR T LT R KT
A5, KRR35, vB R B A A8 A LK
EARAHED AR KARELTAMN; b A
)P AR AR A L T (), R E R F
PR DSREBEAE AFAMY TR,
B4 a) FRIE FRKRKE A AMF KK
BHAER RABAL KA X T AL b) A E A
Ak 7 TVERE B YR B B L A8 (BT Ak
B EE L) SRR S K R T AR

51T AL P PR iR JE 8 2 40475 . CT 3% B 0 PR R 6 R
ANGERE L IG5 A L 000 FEOR R iR A AN B )L AU A
PR R AL o W 458 05 T LA 9 £ A8 040 L AT LA
GG 5 T X T I SO E B0 5 0 051 e 20 S i
& DSA 5 CTA K Ar , DLHRER SU5S L4 #5213

MR T S e L AT S R E L RISE T 2 L
TafmEAG. LTy CT 787 1112 Wil < &
TIN5 PR (EL R CT A B SR L. CT
A DL A2 W S T o AR ZE B R DL e TR e 151
J CT RS,

SCHRIA N .3D-CT % 2D-CT #i R7E B-LTT 2
LA B A B0 A A 4 B R A5 4% 955 ] b 3D-CT
B 2D-CT HhE % BLM AR A 21451 4 . {5 3D-CT AT L
SR TAT 1A S VA 2 SR AR LS L B i 4R A
FJ AR s M AE 14 1 W 30145 I 1 v 2D-CT i 7
AT 10 B AR BEE I 4 61, 3D-CT ) 4 3 1 349 4
BT P, 3D-CT # 2D-CT $R =35 Z 6] Jo W] &k 22 5 »
AN FLFE P Z 3D-CT A1 2D-CT $ AR S %ok ik
Lo AR R o R O A B i EOR (VRO Al DA
TAE 7R 4 /N fif S 25 M O R ol g 1. 250 ~
0. 625 mmilf JZ F A . $i 5 12 Wi ME Bl ¢ [R] I 7 280 O
MSCT-3D 7Ei2 ik & 3 Ar A R . 202
HAGERHACEE RS KOG AR AT RE S BT
AT 3 R A DR -5 P9 5 AR AR 2 S B e s
QW 7K 3 AT AE 38 . 3D VR 4L AT L2
Wi s @ VE HA UL 8 i W] 8 A 0B B 45 728 53 F W
i /NBE A 2 550 5 D38 R IR 8 B o A Bl T SR R A
UG CE BT s O SN 5RO B T3 o TR i A



TSz 2011 45 4 A% 26 555 4 ] Radiol Practice, Apr 2011, Vol 26, No. 4 409

MZ. CTAEN B-LTT Ky — Fh p sk Je 81
R J5 vk R 3D CT J VR & Z 5 R W 68 2 Jr
A7 R 55 AR 453 49 195 00, » % BR800 R B A G B AT
B APTERAL FE B A SRS TE S O DA BN T AL
B O I AT I PR 3 8L A I DR A2 W R o T iR L
A8 I 5 THEV 4
SE Mk :

[1] Brian S. Jewett, William W. Shockley. Robert Rutledge. External
laryngeal trauma analysis of 392 patients[ ]J]. Arch Otolaryngol
Head Neck Surg,1999,125(8) :877-880.

[2] Scaglione M,Romano L,Palumbo P,et al. Blunt trauma of the lar-
ynx: comparative assessment of computerized tomography, con-
ventional radiology and laryngoscopy[]]. Radiol Med, 1996, 92
(5):575-580.

[3] Scaglione M,Romano L,Pinto F,et al. Perforation of the laryngeal

mucosa caused by closed trauma:comparison of laryngoscopic and

CT findings[J]. Radiol Med,1997,94(6) :607-610.

[4] Schaefer DS. The treatment of acute external laryngeal injuries:a
27-year experience J ]. Arch Otolaryngol Head Neck Surg,1992,
118(6) :598-604.

[5] Lupetin AR, Hollander M, Rao VM. CT evaluation of laryngo-
tracheal traumal J]. Semin Musculoskelet Radiol,1998,2(1):105-
116.

[6] Meglin AJ, Biedlingmaire JF, Mirvis SE. Three-dimensional com-
puterized tomography in the evaluation of laryngeal injury[]].
Laryngoscope,1991,101(2) :202-207.

[7] Parida PK,Gupta AK. Role of spiral computed tomography with
3-dimensional reconstruction in cases with laryngeal stenosis:a ra-
dioclinical correlation[ J]. Am J Otolaryngol, 2008, 29 (5) ; 305-
331.

[8] Haaga TR,Dogra VS.Forsting M,et al. CT and MRI of the whole
body(5ed)[ M]. Philadelphia: Mosby , 2009. 671-693.

i H 3 :2010-05-25 & 18l H . 2010-10-29)

P LT — 191]

%/f:‘il&v gf‘rz}:\ﬁ%’a étf’;]\y,:,\, ‘EF’J‘},‘%a 5‘(']/7,5-‘0%

- mBIIRIE -

[FESESYIRS14.42 [TEARFIREID [XE4S] 1000-0313(2011)04-0409-01

ROIER BHE. 928 BT AT B R, W
i JE K PRI T JEHE S JEHE R 1O N R R M SR A
WAL A . B (), R R A K E R,
WBC 12.21X10°/1,RBC 3.34X10" /1, REHRL4IBNE
T, B CT S H17% A4 M A FLANIL b L 322 e 28 B A #el
SUAHE (B 1), Hl 3 AL 5 00 /N 52 Al e 22 (| 2)
I PN L ok BV A D B B, FARE R A
A A L /0N P 4 L

TS P AL A R B P O 8 28 P L5 T = A
T B » o 97 A 90 Y 0. 05 % ~ 1. 40 % , i AL A 14 J7 458 BHL 1)
0.2% ~1.6%" P FLAL AR 9 B B o 0 A 6 AR S 780, o[- i
PR 16 e Z 05 H S R 2 W12 . MIELJE ML & i A
1 4 s 2 R I P 00 Y 388 3 L 24 ] L A 8 2 T T % 2 RO K B Y
M S 95 ol B8 O Y S e % 2 Sl i, B Howship-Rom-
berg fiF , 4 5 5 5 # AR AF . L7 () Howship-Rombeng fiF 3f
R AHEFE LW X, Hannington-Kiff 1F 3 545 5
FH . H tb Howship-Rombeng fif B 48 k. FIFLAI £
M, TEMAG ZREs miEs. A M2 0. HANFETEET
I 5 AT LM R R 2RI IR A L X S L AR TR
W 5 AL AR R B K JUL PR 32 406 Mg U 30 S AL L /b 3 1 0 I I B
A5 I A ot A 5% o PRI Ay PAT LB El R SR A R ) R S 4 K AT LA AR
JIN S B D M B R A T S A N RN 3R L R BE S B
SRR (o & A ) R B[R] A K R SO AR KR, H B
B F R b e N T RN T -2a = S U T A AVY 7

e B 341500 VLPG, KAE ARER CT fl MRI = (R {21,
BONES B/ RE R L AMRHCGIR AR AR )

EZB N 2973 —) B LR A8 AL EEI, 33
CT F1 MRI 2 W T.4E.

Bl 1 CT®A&MAILSI L b WK IR & B 40285 LAY
AG P

A 3L CED

IR AEAR L 2 . P L0 28 & R A 3 k. O Al #3114 fL
AU N OB @ $ 7E A AL AMIL b B LR Z 1),
WA LA 2 RSl Ik T ST E AT % 2 5 O 2 1] T 1 BT, A
PIFL P WAL ) 3 . (H TG 38 W — i 1 B0 34 38 AL AR IR L BR Al
L FEAR I 7 DA T A B AT) B2 b 4 o A< 491 P L o e A i AR
R 2 . CT AW T A0 M2 W, & 7 36 20 Wl 2 ] AL
AR AP AL Bz P L 3% DA 22 W 8 i A BELAE . B AT
WAL . CT A8 /i 28 B, 5 8 B 21 4206 & L 9 72 il it
NGO AR AR IR E CT Y 31 2 5 Ak 307 AR B i EDWE L o7 14 £k 1l
BRI AR 0 R A A P AL A A RO A T . TR Z ML
M — A BIIGITITE
SE K
(1] KA RESW] M 5. LI e W 50 RHaIY )], L #es
B} K2 24R,2009,44(4) :529-530.
(2] BUGEN] X0, 2248, 55, HALAL I i2 07 53807 (B 18 &) [T ].
SMRF G 5 52, 2006, 11(4) :326-328.
i H 481 :2010-03-22)



