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Anatomy study of the cribriform plate with 64-slice spiral CT

WANG Xin-yan, YANG Ben-tao” , WANG Zhen-chang, XIAN Jun-fang, WANG Yong-zhe, LI Jing
(Department of Radiology, Beijing Tongren Hospital, Capital Medical University, Beijing 100730, China)

[Abstract] Objective To assess the anatomy and development of the cribriform plate with 64-slice spiral CT. Methods
Totally 420 patients who underwent sinus or orbit 64-slice CT were recruited. On the coronal and sagittal planes of CT im-
ages, the heights and angulations of the cribriform plate, angles, the heights of lateral plate sieve and angle of the plate and
level were measured, respectively. Results The height of the cribriform plate of male <<12 and female <<11 had high linear
correlations with age (male: r=0.82, female: r=0.80). The height was greater in left than in right ({=7.81, P<T
0.001). The height of cribriform plate in both left and right was different between male and female (t=6. 63, 6. 45, all P
<C0.001). The width of the cribriform plate was (2. 814 0.47)mm. and no statistical difference was found between age
groups (F=1.25, P=0.24). There was no significant difference between male and female, nor between left and right side
(t=1.79, 0.98, P=0.07, 0.33). No statistical difference between age groups was found in the angulation of the cribri-
form plate (F=1.33, P=0.22), nor between male and female (+=0.79, P=0.43), left and right side (t=1.43, P=
0.15). No statistical difference between age groups was found in the height of heights of lateral plate sieve (F=1.11, P=
0.35). The height of heights of lateral plate sieve was greater in left than in right (t=4. 70, P<C0.001), no statistical gen-
der difference was found both for the left and right heights of lateral plate sieve (t=1.32, 1.51, P=0.17, 0.13), and no
statistical gender difference was found both for the left and right angulations of lateral plate sieve (¢=0.78, 1.03, P=
0.43, 0.30). The angulation of lateral plate sieve was (120.70£9.85)°, and had low correlation with age (r=10.18).
There was no significant correlation between the angulation with the heights of lateral plate sieve (#=0. 25). Conclusion
The height of the cribriform plate increased with age gradually in subjects <<11 of female and <{12 of male. The height of
the cribriform plate was greater in male than in female, in left than in right, respectively. No increase tendency of heights
of lateral plate sieve, the width or the angulation of the cribriform plate with age was detected.

[Key words] Nasal cavity; Paranasal sinus; Anatomy; Tomography, X-ray computed

BT 64 120 CT HITH IR MR EFF X

C AR B B 2 B IR A 5 W) 4 B= B e S B, Jb st 100730)

(# ZE] BH DL 64 20 CT M i fop DSl = P8 b5 R R B, Ak HAFE R AL EE I 420 4] (840 M
3% B SR IE 64 JZIBHE CT K iy BB, sl R (01 B 2 R A2 1 DA RE 8k 2 25 ST, 43 500 00 -k 07 AR /K P skt o8 B2 O A K
PR i B R S ATURE B O AR S AR 5 I SRR Je . R <12 & B R <11 B A MR AROK T AR s
B RS R MEAR O (B . r=0. 82, 4. r=0.80), B L ZE MG AR K SF-Al B T A (e=7. 81, P<C0. 001) , 53 . &
27 M0 575 AR K ST AR R B 25 A iR B L (1=6. 63, P<<0. 001) , B A M TR K AR D S S EE R A SR E L (=
6. 45, P<<0.001), FEHRAKF-ARFEREN (2. 8140. 47 mm, F WA 2 K KGEIHHF# R L (F=1.25,P=0.20), 5 L X A
i AR K T B8 B 22 RS i1 8 L (1=1. 79.,0. 98, P=0. 07.,0. 33) , 454 & 4107 AR /K - AR i 5 00 4h 3 22 7 E e i X
(F=1.33,P=0.22); B . L S 2 AT Aok AR A MR 25 R IE G 1% 8 L (+=0. 79,1, 43, P=0. 43.,0. 15) , & F B4

[(E£THE] dbatih PASZERAA BB H (2011-3-048) ,

[EHZ ] THH (1984, 2, INRITE A AR A . BFFE 07 . Sk SR 2. E-mail: juanjuan0824@163. com
CERAES ] WA, o 0 S Bh 4 B IR b 5 R B2 e i 9 ). 100730, E-mail: ybt_108@163. com

[#= BH#IT 2011-10-19 [f&m B H#I] 2012-01-30



« 1090 - o E BE 2R R B R 2012 AR5 28 #2585 6 ] Chin ] Med Imaging Technol,2012, Vol 28, No 6

G A AN AR ) 1 B 22 57 G248 L (F=1. 11, P=0. 35) ; Z2 M i A AN AR 75 B 8 F A (e=4. 70, P<<0.001), % . & /¢
) A 0 9755 A A0 s B 25 R RS iR B X (1=1.32.1. 51, P=0.17.0. 13), Z= 4500 . 3B £ 0% B 00 B £ 2 2% B T G 2%
BN (1=0.78,1.03,P=0.43,0.30), A &M #5557 - A 9 3 R (120. 70 9. 85)°, AR AR L MM K (r=

0. 18D, B A A AR i3 2 -5 i AR A Al B K P A B e A B2 AR R PR A G (r=0. 25) . BB 18

<12 % Bk R <11 % &M

v R A A 0 I ) R A D AR e T e ZE I e T A . R AR K ST AR T R % I AR O A SO0 A e L A

TG A . AT 8 1 Kt 3
[REEiR] Sk 88 mil R2EER . X LIHEN
[(RMESES] R33; R814.42 [CEkdRiIZAE] A

i Al A e PN 5 TR R 5 i
P o 5 R i VR S U S 30— 2P R R
B R R IR A% . M sl 2
I K E, R FFE A CT 4l T
RN e I NGNS
R ZERTENE 2 LSRN
T AF 522 2R IR T AR 2D 5 F 5
E AN W N S & N A
AN AR5 T 64 2 IR iE
CT AR B et IR A7 7 e 45 0
B A5 AT W AL 1) U Al A ) 45 48 L 4
AR LB AT 1 A8 Ak 1 R .
1 #ER5HE
1.1 WEoEXt g 42 4F % 4 B AL
PEER 2008 4F 7 H—2010 4F 12 H T3 B % % 5 5 0
IRAE CT K iy g 420 B, 5B .45 210 #, HEBRAT:
fa] o F AR G5 AR CH R E R L T 45 S B0 AR
fff S ZE 0 e A AR T R L R R AR B L (2
~18 %5300 f], M4y 15 4.2~14 4 1 ¥4 K 1
LA LB 10 6].15~18 B4 2 B4k 1 41,4
HE A4 10 B AR (18 %) 120 4,42 3 4.
19~38 % .39~58 % . >58 & ,BH¢H I L4 20 4,
1.2 X#57 1 %M Philips DBrilliance 64 2 2 i€
CT H#MAL, FAR S %120 kV, 300 mAs, #E T 64 X
0.625 mm. #2 5 0.64 mm, 4 f§ 512 X 512, FOV
18 em X 18 em, H LT & . 15 £ ¥ 1% 3 Philips
Extended Brilliance Workspace 3.5 T.{Fuli#t47 CT
L -1 AL SR A 2 BT RE A L SO AT T IR R R
R JZE 1 mm, & % 4000 HU, %47 700 HU; 76 H .
RN N TE AT & Y Er” SE N VA X | Ik =
HMI 2k 2 220 L A SE A 2%
L3 e O2% V. R EES%, h
TR 53 4 Ji - 18 I Al K - T 87 G T 2 Bk R Bh
Qb ) SRR T 28 G Al 1 v T R R AR i L R R A
T—ri DA iz S K AR A 2%, @rbik

[XEHS]

1003-3289(2012)06-1089-04

-

B RO AL AB 0 AR K AR 98 BE L a S TR K AR H R R B B b o i A AMINAR =
BE .« Za AR 5 oK AR K A B2 RO b SRR K B RGS RE

7« 3 450 1T 2 Dk 8 U Ak 1) et AR TR Sy T - T, DO
e A A0 5 A K P Al R B KT AR T R L Al
M e BE L AR 7K ST Al 55 AR e £ CIEL 1D 5 o5 Al A
WREESNIH . <Admm BT %, 4~7 mm R 1 %,
>7 mm M Z., O FKARAL 3 £ 0 A K F d b s 1)
I WRTATAE Ay 00 S TR 0 e A O AR KT AR AR
FECEEL 2) o 4 0 A K ST B 43 R i S 8 B2 oK 7 3 A
A, I AT AT v S AR AR AR > 0° 5 I O A I AR
J e o AR A <Z0° 5 K P 7 Al I s B AR W] L A6 AR
0%,

1.4 Siitetodr R SPSS 16. 0 Giit #4014
TR, £ s TR, RAMISIAER Kk S .
R S E BT ¢ R B EL R A A AN, LT L R
SR BRI R 5 22 43 B o %k v BE 9 B8 R AR 5 AF I 1 G
ZRINLIEM KM, P<<0.05 W ERA LI %E
s r| <<0.4 RARBELMEA G, 0. 4<<| r | <0.7 R i
FLMEM L, 0. 7| r | <1.0 AR ELYEM K,

2 #R

2.1 FEARAKERP A EEGE D <12 B BHHER<
11 2% 2 P G AR 7K P A v BE 5 A1 % 2 e B 2k 1k A
K r=0.82,%:r=0.80); =13 % B i B K F



[ BE2F AR AR 2012 4E58 28 %5 6 ] Chin ] Med Imaging Technol,2012, Vol 28,No 6 e 1091 -

B B BE AN (49. 02 £ 3.20) mm, A5 ] (48. 72 +
3.40)mm; =12 % 4 P 0 A K S AR A 22

(45.52+3.51) mm, f5 ] (45. 30 £ 3. 43) mm, H . %
2 A Al K SF A AT (= 7. 81, P<<0.001), 5|
MR KR S S EE R A G E L =
6. 63, P<C0.001) . J5 | % 4 O 7 Al 7K 1 Al o il v B8 22
SAEG R L (1=6. 45, P<<0.001),

2.3 WA K HRT AR 25 A % 4 AR K ST A
IR MRHE 22 R B G i L (F=1.33, P=0.22),
5B A A A A K SRR R R 25 S TGS
BN (t=0.79.1.43, P=0.43.0.15), it K V- Hz fhi
BT 3,

* 3 UK R T 5

Fo 1 A5 AT A A U 7 A K T AR
EE(mm, x ts)
[ G it
(%) agil| = A ) £

ki 4 75 2 ik T 43 C0)
—18°~—1° i it 439 52.26(439/840)

0 KF 25 2.98(25/840)
1°~22° e 1650 376 44.76(376/840)

2 30.5242.00 31.02+£2.31  30.59%1.79 30.88+£1.81
31.91+1.32 32.184+1.20 34.01%2.12 34.45+2.10
33.22+1.61 33.554+1.62  34.91£3.00 35.08+3.12
35.80+1.50 37.904+1.68 35.50+1.78 35.45+1.86
37.504+1.86 36.48+3.10 37.0244.08 37.474+3.81
36.414+2.72 37.88+2.70  36.4842.20 36.67£2.19
41.52+2.44 43.09£4.78  40.38+2.43 40.77+2.63
9 42.80£5.10 43.17£3.92  40.534+2.60 40.82+2.50

10 43.1943.78 42.00£1.83  41.4443.38 41.84+3.38
11 44.84+2.13 45.58+2.46  42.3443.17 42.68+3.02
12 45.50£2.70 46.67£3.14  43.4043.36 43.60+3.71
13 46.18+3.20 49.10+4.12  44.88+3.21 44.884+3.24
14 49.07+4.31 49.38+3.00 44.67+3.90 44.89+4.14
15~16 47.27+2.57 48.59+2.40  45.78+3.24 46.09%3.50
17~18 48.78+3.08 49.45+3.89  47.20+3.74 45.50+3.68
19~38 49.4044.30 48.32+1.90 45.00%3.38 46.87=£3.60
39~58 48.03%£2.16 48.3043.50  46.09+£2.88 46.30%3.02
—>58  47.78+3.60 49.8043.00 45.2043.57 45.6743.38

0 =~ O Ul = W

2.2 URAR KT M SE B (R 2D B AR K OF AR SE R
(2.8140.47) mm, 5 4F #& 41 0 M 7K - A6 & 22 5% 6
it X (F=1.25,P=0.24), B & K7 A iR
IRV v BE 22 R RS B L (1=1.79,0.98, P=
0.07.0.33),

2.4 GEARAMIAR FEEE (3 4) A% AF I 2H 0% AR A R 1)
B ER LI E L (F=1.11,P=0.35), ZMlfH
B AMI Mz 25 B R (2,824 1. 07) mm., 43 il Ky (2. 49 £
1. 0D mm; Z2 0 & FA M (t=4. 70, P<<0.001) ., B . &
e A0 A A B R 2% R B SR L (1=1.32, P
=0. 17, 55 2o A 0 i Al S0 00 3 B2 2 S T e 32
M (t=1.51, P=0.13) ; fii it SN B =5 B 43 251 4 L
%5,

2 AR U G K AR BEBE (mm sy )
AR H Egks
€] A e £ e
2 3.104+0.71  3.204+0.62 3.047+0.61 3.0840. 42
3 2.6740.26  2.80+0.49 2.8840. 40 3.0740. 54
4 3.014+0.26  2.80+0.24 2.9040. 47 2.9240.61
5 2.8940.40 2.794+0.70 2.7240. 40 3.0340. 60
6 2.8940.52  3.124+0.47 2.7940.52 2.4940.78
7 2.6740.34  2.80%+0.51 2.7840. 35 2.8940. 50
8 2.7940.46  2.91+0.74 2.8840.50 2.7640. 46
9 2.464+0.70  2.75+0.67 2.884+0. 60 2.7940.51
10 2.694+0.68  2.79+0.41 2.8240.37 2.80740.51
11 2.7240.56  2.80+0.72 3.01£0.70 3.0140. 56
12 2.704+0.68  2.494+0.70 2.60+0. 32 2.887+0.41
13 2.7840.70  2.81+0.78 2.8240.68 3.0140. 34
14 2.5940.45  2.82+0.64 2.6940.55 2.9040.71
15~16 2.79£0.52  2.88%£0.69 2.5640. 40 2.69740. 64
17~18 2.81+0.58 2.91£0.71 2.7240.56 2.6340. 34
19~38 2.65%0.62  2.6040.54 2.4940. 55 2.6020. 55
39~58 2.8040.65 2.70x0.46 3.0240.41 2.8740. 50
—>58  2.8640.60  3.0240.70 2. 784:0. 50 2.9440. 63

F2 4 ASAFE WS ZH RO G AR S M A
EE (mm, x s
s Ak pog i
(%) F ZEm F ) e
2 2.4540.50 2.33+0.72  1.7040.60 1.80-0.87
3 2.08+1.01 2.424+1.01  1.8840.9  2.2240.84
4 3.0140.42  2.4040.92  1.9240.60  2,14-0. 80
5 2.5240.68 2.6940.83  2.4540.90 2.27+1.01
6  2.7140.72  2.83+1.20  2.2340.90  2.0940.92
7 2.7040.33  3.05+1.10  2.2041.00  2.36-0.68
8  2.8240.80 2.7440.79  2.7340.80  3.08=0.43
9 3.18+1.01 3.5840.92  2.49+1.10 2.69+1.00
10 3.0240.94 3.4441.32  3.0141.00  2.8540.72
11 2.6841.30 3.2340.90  2.304-0.80  2.70-0.70
12 3.0040.92 3.30+1.34  2.5440.70  3.13+1.31
13 2.4242.50 3.11+1.38  2.6841.30  2.67-0.90
14 2.824+1.32 2.8941.32  2.7041.10  3.0341.20
15~16 2.8341.60 3.0341.07  2.7041.00  2.8040.99
17~18 2.6740.86 3.021.02  2.5440.70  2.88=+1.03
19~38 2.6041.32 3.4041.14  2.1040.50  2.6440. 82
30~58 2.7241.33  3.2741.06  2.4340.70  2.87+1.36
58  2.540.79  3.0440.66  2.6840.90  2.80-0.62

2.5 WA MM FARE A5 A O L 55 2 i AR A Al A RE
ERIG I L (1=0.78.1.03, P=10.43.,0.30),
i AR S A 5 7K P AR B I £f Ry (120, 70 £9. 85)°(90°
~163°) , HAF IS AR L MEAR OC (r=0. 18) , i Al F1
M 55 B2 5 0 A AR RN K P-4 1 e G R R A O



o E BE 2R R B R 2012 AR5 28 #2585 6 ] Chin ] Med Imaging Technol,2012, Vol 28, No 6

K (90. 36 %), 5 Solares 25 il 5%

IR KRBT ; 551 Keros 70 BIAE

TE— g 2200, 25 J& FL R ] BE R - D1
PRARAS 5 AR AR Z 18] 0] fE A7 15 — E

« 1092 -
F 5 TSN = R A g
i P it
% B (mm)
PEETTh HA (% B EAG% B B
1 <4 385 91.67(385/420) 374 89.05(374/420) 759 90.36(759/840)
11 4~17 35 8.33(35/420) 45 10. 71(45/420) 80 9.52(80/840)
I =>7 0 0 1 0.24(1/420) 1 0.12(1/840)

2R, QAT BAR R bR A W&

(r=0.25) . GfiARAMIAL 5 7K P A Je M o L3 6

6 TR MU B 5 KA e R 4 G
o JE () 1% A (%)
1 90~110 132 15.71(132/840)
il 111~130 569 67.74(569/840)
I >130 139 16.55(139/840)
3 Wi
3.1 TR AR AR AR FT R S R B

Gy FL RS R E SN BT R T A,
AL 5 B A 7K ST Al -5 0 A SN AR 5 A K S A7 T i
5 G v o Ay WELYA) B JIC R L BV 22 MR AR 48 4y S oE 0T
JEARLR AR o O Al S/ Al 2 7 19 5 0 Al 7K P Al 22 18] 1) -
R 2 0 B O e o 559 198 0, A TPl B #8140
3.2 R DX AR A S A
3.2.1 FRMRKOT MRS AR 24 M e o A ) A g
R 45 3 A A V- A 14 5 B Y A6 L4 O 5 R, 1A
11 5 69 %6 . i Al AT 1) Ji5 38 3 186 5, FL b T 98 0 Al
L HE R R B8 (36 000 5 1L 28U 5 14 Y0, 0 A AR 245 HOSUA
i AMIN 2 - 4758 475 IV A5 1094, i A 4 56 H 4l
S N EIOE MG VAL 700, 0 AR s HLAMIU 2
) Ah SR AL 55 0707 10T g B AH LG O A o5 B 19 F 52
XD, ARBFGE T CT s R A 07 A1 20 kA e 46 )2 1
NI R S RO I 2 W BN ol (1] B8 0 M D
ST 2 0 AR KT B i B 25 A et e S, A2
AL SRS D g R, XA R RE R
FER G & B L R R B L 56 T AR K S A T
AR A B FT 25 AL W o w05 S 0 0 Al BT 5 bE A
20 {28 5 A i 0 i A 22 AL
3.2.2 U AN AR AR 2 A TR S O AR AN O A 2
T 2 0 0045 0 A 7 S A R 43 o R A L R E AT S
T 0P 5 Y 553 194 235 ), A rh i g 4 403 5 0 A VR T
AR 5 8 7 A2 0 Al MR g R R A T A2
AT PN 2 5 0 A, A v s AR 495 1) T RE R R AR i
TEAH T LR T AR SO R e TR R AE ., A
TF 5 68 i Al A AR e B 3E 47 40 8, R B 1 BU BT o b A

CT J5 A 3 ) 38 Jlt ) & 45 R A7 A5 22
FsQARMFTM AR B ERME 0.1 mm, b Keros 43
USRS

ABIF STt 7R 0 Al S 55 7K ST B 4 e ff 4 R gl
1 KARATAE 110°~130° 2 [6] , 171 G5 A S Az 5 7K - i
14 e #4145 05 A 0 i g B SR AR B R MR A OC (r=0. 25D,
5 Elwany 27 #5845 1 (r=0. 23) — 2, B R 0 AR
AN Y 25 BE 5 A BE AR RH DG T 4K 2% .
3.3 R BUARE AT TR AF 08 AR AL AL AR HESE BoR 2~
12 2 JLEE Y 0 B s B2 A BE 4F I 315 4 i e 3, Bl s b T
ARG E PR S (B AZ BR T AEAS &, R BB 7S H 45 4F 1 41
7 B e R 1140 T 0 (L 5 17 9 A 7K~ A 5 R R T Rk
JE AR MO R e B A RE TG ) BE AR A K i i
3.4 AWIFEMRRYE e, AN R E T E E AL
TET (183000, 900 295 2R ol Sz W 198 95 A Sk ) R 19 R4S T
HW T 2 % Z 0 24 LGSR KR53 v oK B A
HOH B R E T 2 % 2 )5 AEAE— R A 14

[ 5% 3k ]

[1] Gauba V, Saleh GM, Dua G, et al. Radiological classification of
anterior skull base anatomy prior to performing medial orbital
wall decompression. Orbit, 2006,25(2):93-96.

[2] Alazzawi S, Omar R, Rahmat K, et al. Radiological analysis of
the ethmoid roof in the Malaysian population. Auris Nasus Lar-
ynx, 2011 Nov 4. [Epub ahead of Print].

[3] Solares CA, Lee WT, Batra PS, et al. Lateral lamella of the crib-
riform plate: Software-enabled computed tomographic analysis
and its clinical relevance in skull base surgery. Arch Otolaryngol
Head Neck Surg, 2008,134(3):285-289.

[4] Vasvari G, Reisch R, Patonay L. Surgical anatomy of the cribri-
form plate and adjacent areas. Minim Invasive Neurosurg, 2005,
48(1):25-33.

My, EAORLE RIE S, 45 ORI O 100 /2 32 Mo 51 78 S5 19 CT W%
JTIREE,2003,24(12) :1338-1339.

(5]
[6] Kizilkaya E, Kantarci M, Cinar Basekim C, et al. Asymmetry of
the height of the ethmoid roof in relationship to handedness. Lat-
erality, 2006,11(4):297-303.

Elwany S, Medanni A, Eid M, et al. Radiological observations
on the olfactory fossa and ethmoid roof. J Laryngol Otol, 2010,

124(12):1251-1256.



