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[Abstract] Objective: To investigate the MRI manifestation of posttraumatic olfactory deficits and to analyze the
changes of olfactory bulb volume in relation to olfactory function. Methods: 24 patients with traumatic head injury and 25
age-matched healthy adults were tested by means of olfactory function testing using the ‘Sniffin Sticks’ and 3D MR imaging.
MRI evaluation included extent and sites of head injury (olfactory bulbs,olfactory tracts and olfactory cortex) and changes
in olfactory bulb volume. Results: Of the 24 patients, 10 had straight gyrus contre-coup caused by occipital injury,8 had nasal
injury with varying degree of olfactory bulb damage,4 had frontal lobe coup-injury,2 had basilar skull fracture with olfacto-
ry bulb injury. Patients with posttraumatic olfactory dysfunction demonstrated smaller olfactory bulb volume than controls
(P<C0. 05). Conclusion: MR imaging allows the comprehensive evaluation of posttraumatic olfactory dysfunction in terms of

morphologic features and extent of head injury. Patients with posttraumatic olfactory dysfunction demonstrated smaller ol-
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factory bulb volume than controls. We testified that olfactory bulb volume is related to the olfactory function.

[Key words] Olfactory bulb; Magnetic resonance imaging; Olfaction disorders

WS AR R AR REZ — . SRS U HE
B fik 1) AL PR AR 22 U AP e 22— 2 800 ~
2006 . WRERUR MRLBE £ B A% 5 0 A — A el Sk
TR AT I e AL IR F1% W52 Dk 2> o 2E T 5 B30 Bk AR AR i
/N AT e B W5 ) R Ok m DR I AR A ) IR BR (AR
—ERE EPAT IR TR TR . . IR AR R
I AT A S PR IR E D) RE Y AR BRAE AR Z — o ABFFEXS
24 i) Sk TR A0 A3 Jim WL R B A5 A7 LB MIRT 1 $ A1 0
OB HIE A2 R B JF 70 M W BR PR BR 5 RLE T RE 1Y
A .

WS

L. Il PR 5% R

WA 2009 4F 12 H ~2010 4F 11 A 7EFK BT MRI
o A5 I 2 PR A 12 R S T WRUE ) RE B A5 14 8 BT R
24 ) 55 17 ) % 7 L AR 20~64 £, OF 3 43

EE BN 116011 IL T, KT BRI 2 B R 27 — B2 B il S B
C EEE A EA975 —) A SN L B BR A IR R
Ui, 3222 R 2 RGBSR N AR,

BIAEE fH AR, E-mail: ¢jr. wujianlin@vip. 163. com

EE£TE :EHZRARISTIWH (30870699)

% . B BFEAT MRI K A 85 SM G IR R 1~24 4~ H
(PELS. 4 1A,

25 {9141 % DT C Y 25 B AR R D X AL o 55 1
Bl 4 14 ] A0S 23~69 & P 44 %

2. MRI £

T4 # it # 78 GE Signa HD 1. 5T MRI #L I i
T4l . R 8 il I8 Sk 2 B, 1 1 FR 4747 T i )5 Bk
A8 T AR A R . 8T 8 O il E
FSE T, W1, AT BR &b fii 4 G i 45 o5 06r P s A8 M B 5 48
SiE s @ R RN = 4D A AR B ORE IR] O 81 (3D-
FSPGR) . f4#iZ%: TR 9.7 ms, TE 4. 4 ms. Bl %% f
15°, B h vk & 1. 8 256 mm X 256 mm, JZ /& 1 mm,
TG [71] B+ S [ 256 X 256, (K Z K/ 1. 0 mm X 1. 0 mm X
1.0 mm,

3. MRERMAFAI &

B4 4k B8R ] GE ADWA4. 3 T4 ¥ . 3D-FSPGR
PRI 3 ok R TR Ay T g A5 81 e bR T R UK 0 e bR e [
B R B EF N 6.5 cm, LSRR T 2 7 WREK 45 & B
T T A ML BR % B 5 M MRER SR i TR AR 1 )2 1T 43 T
T P BB T 22 ) T 8 e A I R Bk 4 (&1 1D



816 T 2E SR 2011 4F 8 HES 26 £5 8 Radiol Practice, Aug 2011, Vol 26,No. 8

H oh 43 2% 2 19 1 AL (mm® ), DL AR AR 407 3 0k X 43
WELIR N WSO B i 388 2 AR N O 3 L) )2 JEE A 3] R 3k — 4
EF (mm?) ,

4. WL5E T RE D 4k

% Hummel 2557 ) Sniffin’ Sticks 3 & 7 #y 1
I AE - T L TDI WA o Mg S RE 73 9 . H A N
A 3 5 . O [E (odor threshold, T), 1E T B LA
AN [v) e 32 326 ¥ 138 D B AE 16 SN ZE L HFbsid 1~
16 25 2%, LA AR & R I 210 % vk B2 03 Dy e B 20 506 ©
KR X 43 (odor discrimination, D) , = 37 2 9 3 TG AT
AR 5 = SO MR I T A 16 3228, 647 16 O
[Fi) e J32 25 25 A K 28 08 B B8R FEE S 5 @ TR B )
(odor identification, ) , LA—4 16 B A [a] (1) Wk 45 (R
&N E XA RO Sy LRI T.DL T3
SrARn . B 2] TDL g 43, TDL B4 =28 4y 58
<16 73 A IRGE K L 16~ 28 73 N WL IR . R
40 3L FR AN JE 45 Sniffin’ Sticks ¥ L3 T 68 I I 45 R
FEHALHR 11 6 TDI PE4r<<16 4. ok MEL3E Zh RE 3 2 5
13 B TDI #5375 16~28 73 58 DI RE IR

5. Gt EarHr

Giite o A M SPSS 11,5 B ARt ab B . S8R
21 55 00 B i) WROBER A B 22 SR SR RS ST AR A ¢ A

8,280

EAE T oE

MEDICAL BYSTENE
118, PXCTTE GEHCOEHC
A%d
20 B.0em

Bl =wkaRHsGH., B2 2xBR DN EFEFGH. B3
4 AR AR SR REFRF G, 5 a) A I AR B AR SF IR R UL ARG, R BR AR A Y R R AL (S2AT) . A AR
HEFEF); b) HMEFLHEETHAKCRER T, WL & B4 2127, EF K T, WI & E 44 2367),

By o 75 A PO MR R R FR O BRI IC X ¢ R . DAAR
e S ) R 2R R 2 A MR BR A B IR D E R G
D7 FH e 2R A AH G 3 BT L P<20. 05 b 22 A Seit

& X

L. A 27 5 3 0

A 10 i) Ay B 32 4 9 A RE L[] 9 45
(10/24) ;8 f5i] 1] [X 52 475 I 6L BROR [) B 2 453 493 (8/24)
L bR B 1 5 415 S B 4T 3 D 5 B4l 405 2 43 O
B0 4 B C4/24) 5 55 2 61 (2/24) g 5 - 3t I iR
BR OB . MR 32 22 35 B 80 300 AL L R Bk B
RSSO, AR 4 5] I 21 258 B 4 5
15 5 B i MR L MR R IR (L 2)

2. WRLE B 2 i AR

AL 14 ) & I Y W) ) R R AR A (14/24)
CEA 7 507 /245 U0 7 611,7/24) . RBLAE T, WIT 1R
BA5 5 Q2 MDD BTk kL ok Ry BR 7 25 45 Chg 1k 300D 5%
Pl LY IE TR T 2% L MR B R R T (B 3.4)

3. MELER ML B A 1

AL H 20 i (20/24) W] L WLER 5 H [ A s 45 S 46
1 o 184 2 (18/24) MLER 5 475 CO 5] XA 5 9 431 BRL AR

Do M)l Hiosga (P T 3 g B %)
- cu) E
o I e .
0213 %

AR ot B AL I IR BRI R R AL (FF) .



HOST RS2 2011 4E 8 45 26 %45 8 1 Radiol Practice. Aug 2011, Vol 26, No. 8 817

Forp 13 151 3 300 WRBR I RN KL, 30 2% RO # (& 3,
5) 5 14 ] BN WLER (5 5 98 AR SR 357 (B 5.6) 5 o
9 BIMLERTEAR A5 IF WK A5 5 A8 . 8 i (8/24) MLHE 45
1 B Ry MR 3 2R (IR 3) sl B A e gt (Il 4) . 4 4]
(4/20) MER R HOIE 25 5 5 18 AH AR BUN T X B 41
(K 2),

4. JBFE A5 X A ek R

A2 24 BB HMBRIEFA N 17, 4~76. 4 mm® (/£
M 325% 40. 56 mm® A7 I ¥ %L 41. 65 mm®) 525 i Xf Bt
ZH L ER A TR 29, 45~83 mm® (ZEM %K 53. 92 mm®,
A 354 55. 38 mm?) , 4L MLER (R 25 S LA g S
X (ZEM] 1= —4. 238, P<C0. 001; 47l 1= —3. 609,
P=0.001), 4L ek A F 5 ) 2 54 4t
2R N (1= —3.524, P=0. 008) , B} H ] A B 25 %t i)
WY &/ R 4 37. 21 mm®, XF M 44 {E
46.35 mm®),

5. MRS D RE AR G M

16~28 43 R L350 IR - <<16 43 K LSE L2k, DIAE
WA S DA S SR P R 2 388 O AF O 3 BT 0 B L BsR A
55t U8 TDI #F 43 & B 8 1E A 56 (&2 »=0. 66,
P=0.001; 4l ~=0.53,P=0.009, & 7), [FH,n
B U RE O A WLER (R BUN T L5
AR #H (1= —3.841,P<0.01),
B 2 MRUBR R FR 5 ML ) g R
Frel ity i) 1] JC B B AH G M (r =
—0.141,P=0.511),

o

WELE D) RE 57 ek 9 Ik R b 43
M W WOJR B, &R OR Y
12, 826 R BUFAU W T 95 K 5] it
A O XS A A5 1) R L AR
WS 7 T A 5E D RE Bt A5 DL

PrIF R T BT K A A BT o o S DR T2 0 A
o 0 1 9 40 O HR PR LIV g g DA A5 A [ ) st ek L %
IR Ay WELER TR AR SR I A R4 /0N 5343 00 %45 5 DR
I | 6 [E] 00 ML 5 ) RE AN ] 2 BT e 3 3 Y LK 1) B
e ] LAl R mus T RE T B . 7R IE W AREAT S
7 s B PS5 1) R S R Bk R AR B g 2 SR (R
9 B AN (%) W5 1) g D S AT T X [ ] B R A0
MELISR A FEL/IN T X0 CRRAN X (EL 24 37, 21 mm® 5 X 1 (L
24 46. 35 mm®) . 3X 110 B M5 T RE S U AT LRI
WS ISR AR AR ) U0 o WG 235 TR 5 R DG 48508« Ji L B 45 ) 43
1555 |2 1) ML Ty i e A 5 LRk AR AR/ N A O
AMWETE R B Sk TR A J5 W S SR Y L BR A
FRUEL X B W] /N (CZE il ¢ = — 4. 238, P<<0. 0015 45 fil]
t=—3.609, P=0.001), d ] L. %8 53 WL 58 v X 45
13 B A1 T 45 43 5 RS B ML DE ) B B A 34 1T LS SOk 1R
FE— SR E RIS/ Bl JR P I R (Alzheimer's
disease, AD) 1] ISR AR B AR IR S L LN &k BRLTE
MEEHRIOR, K" ERE S ADBERIEL,
U o MELBR RSP R Y 25 45 T LUAE S i2 W AD () B AR
AU Turetsky Z5H BF 9% 30 3285 #0249 & IF m
W ) R DR AR AR B BN 3R A R W S A N 5 SRS S Y
ML b R 0 A IR S 3R A U D (8 A5 IROBR R FR DR

(mm3)

A8 B A 1 R A8 O B R (10/24) ®
S i Al B 3 8/24) RWIAR 7/
25 o 5 il e DX e R [
32450 LT A0 40 3 A ) L )
AR EE S R Wik DURU
g,

AR Sk 78 A L [ M 5 [l %
WRLRZ J2 ) 450473 2 R M MR, IR ER TP 10

22 A o SRARAR

80

60

2 R AR AR

30

SR A L T S5 i A LR {2 e e
0 A R 405 3 L5 ) i

LR SE A RETDI 35 @

30 40 50 .10 0 10 20 30 40

25 Ao 5 S R TD 1 3F 4 @

] DL R E SR e A sy, B6 @) SR (RAD) . A MRS AR ARG D AT 5 SR GLAT) A ] E % R 2R (2

XSG A By UG B TS 5
LA S 3™ 8705 A T 3 R Sk 3 -

F)5 b)) EM kA F R MK R R T, WL & B4 2046, £ B T, WI & F 4
2940), 7 RIRABR mm' 5REHEMIEFTER., 2 A0; b A0,



818

T 2E SR 2011 4F 8 HES 26 £5 8 Radiol Practice, Aug 2011, Vol 26,No. 8

AN BRI IE S T MRER AR R MR T B 4 A I
FHICPECBR T PD IR . Bk 5256 25 R i R IRER
PR AU LSE T i S B E A 5% (- =0. 551, P<C0. 01) ,3X
U, TIE ST WELER AR RS L 3 2k FB 3 11 L ) L R
(102 o MRUBR A B 5% A7 MELE 2 RE AR B A o

WFoE R IAMG I WLoE e R B & A 1026 ~30%
A TR G — S SE D B A kA LBk B =
P WELE A2 Al 28 0 A T A T 88 o i A S MELER A L
FERER AT I K . AR UESE T WRSE R G4 A
WA REE 1, B BN 24 G . AR5
HAT R A 3 BN SE T RE A A ) AR B R L AR
AR FH A B LA AT G4 M L 4B AT LAAE R AR Y
WE5E T .

25 TR WRGE R S8 A0 K rb AR A 5 T 5] R
T e S5 A B 58 T B 3 2k 300s0R 1T DL 3 B mR ek
PRAA B/ ) o A0 50 2 T o MRLER AR B A R/ AT DL — e A
R B SE T RE KT . B O MR 32 AR 4 T A A
P MUER (AR AT D AE — o AR B i L I i A el
777 338 s 7 LA MLBR A BUAS {EL 0] LA Sk MELE I RE b 7
AT DA S 38 2 R &2 T — > & W IE A 6 A L
Xt R IR YT 7 R BRI E S E L,

S E K

[1] Nordin S, Bramerson A. Complaints of olfactory disorders: epide-
miology . assessment and clinical implications[ J]. Curr Opin Aller-
gy Clin Immunol,2008,8(1) :10-15.

(2] B BRACHE S8 . A M ML o 15 L ). 1l PR - Sk A O S 250
HMBEIR RS 5 2007,21(2) :93-96.

[3] Buschhiiter D,Smitka M,Puschmann S,et al. Correlation between
olfactory bulb volume and olfactory function[]]. Neurolmage,
2008,42(2) :498-502.

[4] Mueller A, Rodewald A, Reden J, et al. Reduced olfactory bulb
volume in post-traumatic and post-infectious olfactory dysfunction
[17. Neuro Report,2005,16(5) :475-478.

[5] Hummel T, Kobal G, Gudziol H., et al. Normative data for the
“Sniffin’ Sticks” including tests of odor identification, odor dis-

crimination,and olfactory thresholds:an upgrade based on a group

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

of more than 3000 subjects[J]. Eur Arch Otorhinolaryngol,2007,
264(3):237-243.
Boris R, Haxel MD, Leah Grant,et al. Olfactory dysfunction after
head injury[J7]. ] Head Trauma Rehabil,2008,23(6):407-413.
A B X BI B S 5 s S e RIS 10 MR R BT SELT .
[ £ 24 5215 3 R . 2008,24(6) :858-861.
Rombaux P, Mouraux A, et al. Olfactory function and olfactory
bulb volume in patients with postinfectious olfactory loss[J]. La-
ryngoscope,2006,116(3) :436-439.
Rombaux P, Mouraux A,Bertrand B, et al. Olfactory function and
olfactory bulb volume in patients with postinfectious olfactory loss
[J]. Laryngoscope,2006,116(6) : 436-439.
Mueller A, Rodewald A, Reden J.et al. Reduced olfactory bulb
volume in post-traumatic and post-infectious olfactory dysfunc-
tion[J]. Neuroreport,2005,16(5) :475-478.
Collet S, Grulois V, Bertrand B. Post-traumatic olfactory dys-
function:a cohort study and update[ J]. B-ENT, 2009, 5 (Suppl
13):97-107.
Thomann PA,Dos Santos V,Seidl U, et al. MRI-derived atrophy
of the olfactory bulb and tract in mild cognitive impairment and
Alzheimer's disease[ J]. ] Alzheimers Dis,2009,17(1) :213-221.
Chetelat G, Baron JC, et al. Early diagnosis of Alzheimer’s dis-
ease; contrbution of structural neuroimaging[ ] ]. Neuroimage,
2003,18(2):525-541.
Turetsky BI, Moberg PJ, Arnold SE, et al. Low olfactory bulb
volume in first-degree relatives of patients with schizophrenia
[J]. Am ] Psychiatry,2003,160(4) :703-708.
Mueller A, Abolmaali ND, Hakimi AR, et al. Olfactory bulb vol-
umes in patients with idiopathic Parkinson's disease a pilot study
[J7.] Neural Transm,2005,112(10) :1363-1370.
Jiang RS, Chai JW,Chen WH, et al. Olfactory bulb volume in tai-
wanese patients with posttraumatic anosmia[ J|. Am J Rhinol
Allergy,2009.,23(6) :582-584.
Antje Haehner, Antje Rodewald,Johannes C,et al. Correlation of
olfactory function with changes in the volume of the human ol-
factory bulb[J]. Arch Otolaryngol Head Neck Surg, 2008, 134
(6):621-624.
ficf 391 :2011-04-26)



