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Anatomical analysis of the nasal-skull
base via endonasal-maxillary approach

YU Qing-qing, WANG Yue-jian, TANG Jun
( Department of Otorhinolaryngology - Head and Neck Surgery, the First People ’ s Hospital of Foshan, Foshan
528000, China)

Abstract:  Objective  To develop an endoscopic anatomic and surgical model of pterygopalatine fossa,
infratemporal fossa via endonasal-maxillary approach, and to establish endoscopic methodology for localization of
internal carotid artery in the parapharyngeal space. Methods 100 normal adult heads (200 sides) were scanned by
CT and reconstructed three -dimensionally , and their anatomical data ( such as distance from superior margin of choana
narium to foreman lacerum ) were measured and recorded. 12 pterygopalatine and infratemporal fossae were dissected
in 6 adult cadaver heads in accordance with institutional protocols. Both the pterygopalatine and infratemporal fossae
were accessed via transpterygoid approach, which included medial maxillectomy. Location of the internal carotid artery
in parapharyngeal space was highlighted. Results = The mean distances from superior margin of choana narium to
foreman lacerum, outer foreman of carotid artery and jugular foreman were 13. 65 mm, 31. 81 mm, 32.5 mm
respectively , while the related angles were 72. 0°,57. 6°,54. 1°. The alar spine of sphenoid bone and the
Eustachian tube were the most important landmarks for the localization of the outer foreman of carotid artery, and the
mean distance between them was 5.92(4.90 - 6.94) mm. Conclusion The posterior margin of vomer, pterygoid
process and alar spine of sphenoid bone, fossa ovale and styloid process are important marks in dissection of internal
carotid artery related nasopharyngeal-skull base. The alar spine of sphenoid bone and the bone portion of the

Eustachian tube are landmarks of anterior border of the outer foreman of carotid artery. These landmarks are essential
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to prevent surgical damage of the internal carotid artery.

Key words ; Nasal endoscope ;Skull base; Surgery; Anatomy; Internal carotid artery

A Ok © A 4l B S B R A R B D) BR
Jr B T S JS B 5% | S5 WA K W 5% (] it 3 S ) O
Pt A2 g A I AR A B 25 58 U 1A B
X B AR P e B W G T L 45 A e 25 RS )
Bl 1) i 1), I s W S 3 B ik A . BN
HhE B T AN 6] f BE X 303 5 A 5 IR X
S P A S i ) 2 HEAT TS Faleon™ B
G/ XS HUT B AT TN BT ] B2 e
A 8 AL DR B W 55 30N Bl ik B AR AR ]
42 Takasaki'”! 55 Tshijima'' T 2k WH 85 45 & J&] ] 2%
o L PR £ 4 B 55 % e ) 5 A AR DR A PR

ABEFEXS 6 B Sk B NG 24 5 28 b sE
B A BE, LA B 53 o b oo il 3 3855 58 AR
B ) O S M R B 4H 2, g g TR 5
B Bl Ik, S E AR b A DL K 55 5
B DK 04 E AL D7 5, O S N BE T BN Bl kAR G
JIE T A A 13 A ) 2 AR

1 HB5E
L1 BRI

NN Sk bR A4S 6 ) (12 i) ¥
BT BE R R A Nl B ApE = AR o 5
44,4 2 Bl & 10% B E e, 2 kY
[ 2 I ¥4 2 28 AU 35 B0 Bk L HE B0 ik R v 40 %
FLIE &L o BR S et . SE R A 4G 0°.30°
B PR B N B, BEOPR EL 0T O U L R e A B
BRG, NG T ARG, BB 3 B, Wl
TARE, 25 SR 28, W P8 U bs R RO
WAL 0. 01 mm) , BUBIRL | 4 )8 B 2k IR EF L 2
I R B A 4 55
1.2 ik
1.2.1 #1¥4#% % TOSHIBA 16 HEIZ jiE CT
B, B T 1 4 IE R A Sk S 100 1) 200 i ( 55
56 i, 2z 44 ), HEBR M e A8 05 1, 43 4
FEl AN T A ] i T3 K S, 2R 0.5 mm, 52 H 3
B2 27 R 45 o B MIMICS 8. 11 b3 CT 49 4
BUG I e AT = 2 8 g, 78 8 g A 1 4y ) i
H S R 30 e 2L L 303 Bk A A 11 L S Dk AL L 2R
28 M BB 0 B RN AH G A BE 5 il R AL L BB K
AN SR kL | 2K SR AR R B 2 Y R B A E

BLEJa G R R RN A R s B S &b o E
XU A5 2 fL 3 25 31 2 kA Oh 103 2 S ik
fLIEL ERAMRARE L BB K AL AT Z 10 2 .
IR 55 2R R T SPSS 11. 0 B Bt A7 e 40 #r
IR CT 45 415 1145 S = 4 o 45 2R O T R
T S it 2 KA
1.2.2 FARMINF ZEHFEARK: LS
AR E T OR Sk I E T E AR B, DT i
TP BT, 8 T S 97 OR b ASE TR, A W H AR 2
1.5 cm, QFIFE M AL 0L NE T LBk
A5 Ji R RY O, e HRLNE U ,  E Al Bk L b
e e M A oy 3, WER AL A D, MRS AL .
MU 55 fif ). IR b B AL BT W
Sk, A ) E AT R FCUR TR T AR 22 3 gy
S BE R B Bk, S R R AL M AL, @R
Je [ B2 A )« A P JE 1, O B L S AL R S
T fife )t A R, AR LR O 1 JE VI OF 2R R
B, AU Ak w51 Hh S0 P9 3l i kL 25 0% I U 2 I
2.
ZLAE: OWSE M. THRERI.
WA 5 [ A I R A O o B R R T AR RN
R 2% T 266 B BB, A b IR 90 3 s b T
FIGT7, 8] S0 SR FL A RN Tr, JE 0 2R B
M 55 A 20, 7E B AL P LT EBRE N SR,
WA S5 4 A T 1) W 55 23 8 5 U0 Bk TR 880 A R
Lo H B LA o 8 XA &« 5 JE A2 B 0 5 B
H B 1 R S TR R R, B T R S I BE A9 9
i B T AR M B R R (R B AL R AR L DTBR
W SR BE | IS BE Y D L M SE P B, TE a0 T i AR
S, W 5 SN Bl o A 52 B LM 28 e T A A
HEM PR B SR Z . A B RS A
B, P IR B B8 AE o B SN Bl Bk A BB R, AR
1B 2L 05 97 K B fU N T A 2

2 #R
2.1 G
MIMICS 8. 11 ¥ 7 ik =4 EE 2 1% 2 H

AP R B = 4E T EL A b OAH O 545 R
F1,2;K 1,

- 496 -



THH, S HABT EASEARKE — TR IR 52507

R HER AR P LA LR R AT B R S b S R B S B [ &+ s (min-max)

HUH (n =200) ek S LR U
¥ #5 (mm) ¥ E§ (mm) )" FRES (mm) ) "
B 10.74 £0.99 72.65 +2.35 8.5+1.63 13.65 £1.08 72.0 £2.71
(10.92 ~16.02) (68.94 ~76.32) (6.7~10.3) (10.92 ~16.02) (65.2~76.0)
KGN 25.71 =1.47 82.50 £3.98 16.6 £2.93 31.81 +1.80 57.6 £2.76
(28.29 ~36.24) (76.67 ~87.09) (13.0~21.7) (28.29 ~36.24) (51.4~62.4)
KL 22.40 +2.16 87.73 +2.71 13.5£2.71 32.58 +2.34 54.1+2.64
(26.97 ~37.22) (83.39 ~91.40) (9.0~16.3) (26.97 ~37.22) (50.5 ~61.4)
2L SRR 39.23 £2.57 90.16 +2.57 18.2 +£3.49 47.83 +1.60 58.1£2.60
(44.63 ~51.27) (86.66 ~93.55) (14.5~23.2) (44.63 ~51.27) (54.9 ~63.7)

T ABE R L 2 Dy B2k

x2 AFEGH AP EEAIIREEEES
[ mm,x + s( min-max) |
REEG PR
i H (n=100) s
XU 2L 7 4G 4.70 +0.94
(3.18 ~6.60)
XU S5 kA A 1D 2k 16.52 £2.21
(12.10 ~20.61)
XU S5 kAL i 2 21.03 £2.12
(17.31 ~25.07)
XU 25 AR i 2K 26.56 +2.40
(20.55 ~30.14)
B RALATZ 28.25 £2.20

(24.40 ~32.94)

oy,
yr
LiF
[
o
-
i
2]
i
i
4

1 Mimics TEEALH_[AH I &

2.2 TR =R
2.2.1 BABRTHEBGW MBI LEH HE
T R A5 A B W B Rl B 3N b
TN Y o =

N A N a7 e e 1 W T N R
W AR b B, e B R B SR R R o A e
AR, W S A8 BE SR A NS S RS T 1Y

T LARRE , ) B 5 SURBUCR S5 e, B R
TR SO AL 5 TR s T B A s AR
AR E e B EAT, BSURE - BB IR

BRIV B AR N R T, 12 Lk UL S L 4R L 20 i

o AR S B0 BB Y T T AR O, 52 B D) R T
SO R B S G IR A AR L 5K K R ML, R R R IE

WA S8 T, FAT] e B S B Bk LRI 5% i BB
PN Bl KA LR Ak, 0 A7 T IR S R BN R B

ML FAL TG T WWE 2 ~4,

2 AR B o A 2 E AT

L. b 5l ok 32

R ET 2 B AR Sk 3. IE T 3 bk 4. B3RS

ik 55 . 8k 2l ik

3 AR e A b A R 2 gy S

L. Efiphg;2.

PG 3 . BSR4 ORI E 5. HE T A

%

. 497 -



A MR R SR S

EACES

4 e AL 3R SR
L3 b 64 22

13 S 2. 365

2.2.2 RABT ARG I FT AR E 6 3

gi WOrREENMEnEZE, 8E 51
NI, 3G 3 A R 2 B AT, 2 T R R R A
M, o3 85 25 72 3L A0 AR B 3 AL, W] DL I 6% B
] FL K 28 00 [ FL B = U 4 28 = 3¢, RIF
MZE B R E 25 R T 8] B AR bR AR
TE U )22 18, T B0 IR L Y JS Ah O AT 2 B8R AL FE
WAL S A J7 ] fig ) LSRR AR OB, MO S O P
¥ 6 mm Kby N Bk E S, TE SN 3 kE
A4 SN B ik R B R A AR B L
AL Sy B0 BRI B i o3 B o D R S8 Bl ik
FEEHERMEKEHNI.S~12. 1 mm, HENS5.6 ~
6.0 mm, WEFABCZAMIA BT BT E, T
Tl Ja o BRI, 2R AN ZE RN )G
R CEN U SR S Y ) RS
PN B K A RS | R bk B AR 2 e R D). X
5 W B 1 D) 5 R A R N bk RN SN Bl bk ) |
W, 200 bk FL AN SE 24 3 mm &b AT DL 4y 25 2R
R, WES~7,

5 VIJFEREIERE WS H BB S A Sk 1. W
55 (8] B B SN B Bk 5 2. 25 R MURE 5 3. 04 A1 B s 4. 0814
S5 WM 6. PAMMA T, KPSk 8. H
Mg ;9. Baish bk T 6B

6 A7 N WA B R B W R OB T AR 8 L
Pl Bk R S ) BRBE A G AR L. WA B AR B 2. M
AR5 3. WA 55 18] B BTN Sk 4. ) 4Ll A 255 . BN
ik s 6. T AT 2 5T M R s ik s 8. B O E

B 7 05 e SRR 1. W 5% (R R B BN Bl
ok ;2. S E k3. WML ;4. KEMZL;S5. Bl M
%56 HEFME;T. ER

2.2.3 B AL TERSE L ATtk & M3
sh M FRATR W S R BUE 13, B R
Tl S FL Je 300N 3l ik 25 I, & B T Bl ik B
ik Sk KWL A7 T I S5 A A B e I Y 0 T
BN DK T E AT TRCRAL BT, B R AL
PR TP ¥ 49 B R M 2T o R 2 2R A A, Gk 8t
AU BN Bk S R SO s R R
BF IR TR R M o R3S R R b, R
Mk m R RS HE TR E, T EREE
T, B R 3 AR AL AR, & B HC 3 1) i a2 AL
WA AT AR, ek b B K,
10 ~22 mm, 11/12 U #9325 o5 A 1) S0 5E 4T,
12/12 M) 25 R SN gl ke — B2 T3 A N
B W KT Bt gl ko iy A B Dy 18
~20 mm, HAE NS5 ~7 mm, WK 8 ~10,

- 498 -



THH, S HABT EASEARKE — TR IR 52507

56 39

8 fAMEEMEE LHiMs 1.HZEMZE;2. -
WML 3. K FEHN Sk 4. THME;5 #EE
fi;6. b

B9 BRSO A T, B B SN Sl koK P BE KR
w1 N S ] BB AN Sl ks 2. SN S kOB 3. K
BN Bk 4. E IR S T AUM LR 5 6. 3R AT

10 XU gy Br sl N s ik S ac L EBARL R 1.
MERIN K2, L3, L ;4. F|ik;5. 8|
R4 ;6. BR h ik ;7. Mk 5

3 itig

A S E B o5 P AR R CT AR =4
SR PN B TR 2 A T AT T . R
L RS I A% 7 A5 A E LB i T AR R R Rk
PEBTRL, A R T ARHT KT AR AR SNG4
Gk g LS A A B IR AT B U i ), BE Y O
SIS (EEIE Y A TN SN R G
B A S A, R AT & A B AR T R 2 0 D)

F 00 F o = F e AE, WA BE 581 O R %A
mARBEMEB R EFAR,
3.1 BNET & -8R T A8 SR A&
B e A

W 5% [ B v 1 350 1 Bl ik 2 80 8 IS R
H T fE K B, T LA, 0 R 4 I 55 1 B
PSR G T TR g e L T RN
i ) 5 S Bl Bk IR R RO, — FL A5 3
PN Bl RS 3 e A o K i, B O R
O30 sk F 390N 2 ik DA B R . DR AR SR, N4 B
FIZ 5 BT 5 o m XS BB A Y b K i )
S A B L AR GE , Sandu” 3 M &
A ] 7 350 250 P9 Bl Ik T TR R, AT ARk E AR A (H
S B MG O AL B, U R R B M 5
BN, — FUIE 8 45 0 i T v 28 1 4= 20 T
A AR S A RO R R A, S
FROAE X 1 7 M AR A T A 4 A RS S
B ik B A ) O R R E L G

A 58 R A7 B TE RE B L2 B W5 # R
B B JE AR AE L T R A R X 4
FLIE M 0 o A 2 AE Sy BE 2, ol i S0 0 ) 5%
FF16.5° AifT 8.2 cm A F| 3k 3 8 ik & Sk 1 A
AT ERETRLN G E 1.7 em 23k XN
35 3 Bk 45 A0 10 2, sl DA R A D B2 Hh AL
B JE AR W 55 IF 60° FIfT 3.2 cm B F 85 ) bk &
SRR, TEIRFLIG 25 L X%k Z g
— AN IR ) 25 4 208 R 25 W B R T
T 0 25 K6 5 250 P9 B IKORE 43 B 3 0% T )
FARBATHIEFMREZ ., BHIHKERA R
P B, O B LS Zkat i FAR L &,
MR LU R AL I, AT LA e A A R
AR WE SN B k0L B A I R AR . Bt
Ab MR A A 4R 55 (0] BB S B kb, WA
RN O DrER VA o O ) = R VAR R =S 7 N =
PEH S 00 IS T, BB A B AT T R 5
BRI, =FH KRB, A — A E =
" I Z5 0 o W AR OB R A0 OGN R T2 )
PN RE 2, & 50 K AE TR T2 R B B S 4. 90
~6.94 mm, AR H R EZ BRI N O TEE S
[ i B o7 = e 7 K L S T N T A B
Jik o AR A 353N k8 Z R, T 5 ) B N
Bk B AE T 25 S8R, B LATE S5 bR F R VE R,
17 MRI 5 CTA K £ BH 8 il 988 5 2h ik 19 56 & DA
Kk EfT R BER . ERIAENEN

- 499 -



o [ - G A TR AR A 3

19 %

BE T 28 Gt I B0 | S [ DX I A Y A
AN G S o B A AR 1) 2K 55 A O i, B0
A SN BT R R OHE LBk . B e b R B 3
i pf T B B AR 2, o O AR R, Hy Y 1 A
AT 3 1] UGS 5 R AL 24 MR R R A, LA
BE NS N T I ERENE T, AZRT
U0 e T Bl Bk R ORI, 3 R K
RS B AL R ok E T B ARCE B R Y
oo TARY ARG T MRS T A MER, 7]
AR TR S50 A R R B S L R A N Bl ik o TR ¢
BECEBE 173, H b J5 8 o BU% 1 £F 4 5w
25 NS i 2L AL AR % |, S R SN Bl Bk AR R
RIEAT TR AL b7, i 2 308 19 3R e &5
R TR E T E A A, H F o
B E R T S %

3.2 muNXERGER RS SR E =4 H
#

Materialise 7\ ] ) 32 H. 2 5 2% ER 5 6 R 56
( Materialise * s Interactive Medical Image Control
System MIMICS ) & — Fh fiE 2. /x Fll 43 #| CT/MR
B4, LA S 1 G i A bl it = 4 o v g 1) 52
HATH,

il EET I AT X 6 B 7 Sk 4T T MIMICS
2 o K NS B v AR A I R A, R S
FRUCHEAT I A 0 P, FeAT] Rk AR A K dls 5
AR BT R — B, P = R AT A L DU M
S WY PUJTS ffe 79 25 A8 1 BAOIR B0, AR T o
P18 fifk 70) 45 40 S 62 A R A EOHE BEORE . EL R A
H A9 CT 3 MRT BToKl, Mimics 5 8 & PR 4514 1L
B, 0O A R L gt
3.3 SR N BE SR TR S B AY ]

2 PR A BT S R TR I T Sk il IR A
BRAR AR, AR B O Ok T R 2H 2L PR 4 AT FR AT
() B — 2D B AR AR 2L/ 0 BB X T TG R A Y
[ AT ATV 32 A A ) S T b Sl O N R
ARG FE 73 VEAG R S 2 A LR N B R 2
P, AN 2 BT A0 S iR 2 S 2 N TR,
i 35 RE U6 0. Bk 1Y 95 78 B — € BEAE N B R DI BR,
i 75 TR 7 Y M ot b T I AR RN R 22 B 2 B
,I%a%[lﬂo

WA S5 A0 R R, B B A B S5 M R A b
Lk 3L 2%, A BEWE R IR, R 5
i, {5 b8 B Bk oy S E AR — BER N T
3 mm , BURR HL BE R DL A [ A Bk o X T B A gl ik

F 55 0 S I, A AT kR AR 2E 5 4 4L A
AR e R T R AR R W B A
S, AN B 2 B BN UL, TR ATTIA A e i
T R T 43 B, L5 3 KAt I
W A 25 310 38 1 S S 5 3R S A 155 0 T B
5 B P B U 52 B A B O B
GE B, TE % B0 U S RE B T A U A
B b5 SR BB LS A, A B, R A
B I 3L P L A R B U AT T LA FE S B R Sk o
YT A B4 KR B B M B L . ARSI R
WLELB KB T , 2854 FasIr
BN B B 2 B B B R L TR s
() K% 8 4E 5 18 9 00 . Gady'™) HE AT 3 55
i gE SR BE E R X TR P R 4Y T B AR
B H T AU AR RS S F 4 5 SR L A
S RE ARG PR LS T RE A B R AT BRI S
FUT 85 00 B 2 WO, R T A R R
G Ah A 8 ) ob F 4 7 3 B iy ) . (D B T 4R
T, 5 30 ot 22 L 55 255 200 T80 45 H I S i A4 20 4
Pt R e Ve 2 B 5 30 R B 45 4 5 O T R LT
Sy e G 7 VR R U R L Bk 4k 1)
WIS T i 70 5 4 5 ) P A O TR % DR T
B, ks OF 3 BT 4 B FHRE, B
T W B B, 1A S T B R AR P 4
[ S A KGN T — 3, A R T B TR )
AT OUT B AR, B0 T R R P A R
P 5 @8BS 48 B0 I — S PN B AR 2 5 )
G T AR S50 00 WF 0 5 7 % o 0 T B R E
2 FYI B B B AR R T3, AT T 3 % o K
HL 4 (8 x 10" r/min LA ), BAh, R HA R
5| 3y BE (Y H E 28 A0 P9 B vh Uk R S L Bh T B g
BRI 4 I R TE A 40°C R ok 45 gy 1 ]
e 2 1 A e AR B T

S % UMk

[1] Snyderman CH, Carrau RL, Kasam AB, et al. Endoscopic
skull base surgery principles of endonasal oncological surgery
[J]. J Surg Oncol, 2008, 97(7) :658 - 664.

TRAE AN, 8 WA, B 5 G W O R T R WS B T
RWIFLI] AR LW R A&, 1998, 33(2):
103 -105.

[3] Shu CH, Cheng H, Limg JF, et al. Salvage surgery for re-
current nasopharyngeal carcinoma|[ J]. Laryngoscope, 2000 ,
110(9): 1483 - 1488.

(4] xgkim, BRI, B3 55, . 5N 8L 5 SR MR T R

- 500 -



THH, S HABT EASEARKE — TR IR 52507 oM

19 i R W2 L) ] o [ B G WA g 08 A A 2% 3K
2010, 16(3):196 -199.

[5] Sandu K, Monnier P, Pasche P. Anatomical landmarks for
transnasal endoscopic skull base surgery [ J ]. Eur Arch Oto- [12]
rthinolaryngol , 2012, 269 (1) ;171 - 178.

[6] Falcon RT, Rivera_Serrano CM, Miranda JF, et al. Endo-
scopic endonasal dissection of the infratemporal fossa ; Anatom- [13]
ical relationships and importance of eustachian tube in the en-
doscopic skull base surgery [ J ]. Laryngoscope ,2011,121
(1):31-41. [14]

[7] Cavallo LM, Messina A, Gardner P, et al. Extended endo-
scopic endonasal approach to the pterygopalatine fossa : ana-
tomical study and clinical considerations [ J ]. Neurosurg Fo- [15]

us, 2005, 19(1) . E5

[8] Kassam AB, Gardner P, Snyderman C, et al. Expanded en-
donasal approach ; fully endoscopic, completely transnasal ap-
proach to the middle third of the clivus, petrous bone , mid- [16] ¥
dle cranial fossa, and infratemporal fossa[ J]. Neurosurg Fo-

us, 2005, 19(1): E6
[9] Takasaki K, Sando I, Balaban CD, et al. Functional anato-

my of the tensor veli palatini muscle and Ostmann’ s fatty tis- [17]
sue[ J]. Ann Otol Rhinol Laryngol, 2002, 111 (11) .
1045 - 1049. (18]

[10] Ishijima K, Sando I, Miura M, et al. Functional anatomy of
levator veli palatini muscle and tensor veli palatini muscle in
association with eustachian tube cartilage [ J ]. Ann Otol Rhi-
nol Laryngol, 2002, 111(8) . 530 -536.

[1L] Mk, oK, 5Kk 36 8, 4%, Mimics 3K T £ H H = 4

B HCE SR A D R R A R R[]
M TRUFTSIEKHEL, 2008, 12(35) : 6835 -
6838.
XV WE &, XU W, M ¥ . N BT IS 5 Mo oA
JELTT. v [ 5 55w e SIS AP AL 2 35,2011, 17(6) -
472 -475.
Carrat RL, Snyderman CH, Kassam AB, et al. Endoscopic
and endoscopic - assisted surgery for juvenile angiofibroma|[ J] .
Laryngoscope , 2001, 111(3) . 483 —487.
Chen MY, Wen WP, Guo X, et al. Endoscopic nasohphar-
yngectomy for locally recurrent nasopharyngeal carcinomal J ] .
Laryngoscope , 2009, 119(3) . 516 —-522.
Har-El G. Combined endoscopic transmaxillary - transnasal ap-
proach to the pterygoid region, lateral sphenoid sinus, and
retrobulbar orbit[ J ]. Ann Otol Rhinol Laryngol, 114 (6) ;
439 - 442.

P AL, J5 %, EAR R, L ORN RN BT R A B
X3 B M B R . R AR RE bE B K I PR At
EARWFLT]. o [ 5 A e i b B e 3k, 2011, 17
(4):259 -262.

Maroon JC. Skull base surgery: past, present, and future
trends [ J ]. Neurosurg Focus, 2005, 19(1): El
Fortes FS, Sennes LU, Carrau RL, et al. Endoscopic anato-
my of the pterygopalatine fossa and the transpterygoid ap-
proach ; development of a surgical instruction model [ J ]. La-
ryngoscope , 2008 ,118 (1) :44 —49.

(&1 H#:2013 -06 -18)

(R85 494 1)

317 -318.
[10] HE, T, BT %. K2 KPR 5 H 18 5L [12]
AR R[] e R H 5w Bk 340 B A RS

2013,27(1) :20 -22.
[11] FRPK, EIEH, W, SO L& T 40w 5 f fig
FLI]. A H B R 243K, 2004,39(12):712

- 501 -

-716.
ERE, EIEH, B S GHEFAAREER
FEEWFF L] AR E Bk R e Ak, 2004, 39
(10) :602 - 605.

(&1 H 3 .2013 -05 -30)





