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Abstract

BACKGROUND: For posterolateral tibial plateau fracture due to the complex anatomical relationship of its location, there are often some controversial issues in
choice of surgical approach and internal fixation strategy. In addition, with the development of three-dimensional (3D) printing technique in clinical work, it has

had a positive impact on surgical treatment of posterolateral tibial plateau fracture.
OBJECTIVE: To summarize and prospect the research progress of surgical treatment of posterolateral tibial plateau fracture in surgical approach, internal

fixation strategy and 3D printing technique in recent years.

METHODS: The first author used Chinese and English search terms to search the relevant literature collected in the Web of Science, PubMed and CNKI
databases from May 2011 to May 2020. The keywords were “tibial plateau, posterolateral, fracture, approach, internal fixation, 3D printing” in English and
Chinese. The relevant literature was screened and sorted out, and conducted a detailed review.

RESULTS AND CONCLUSION: (1) Surgical approaches of posterolateral tibial plateau fracture are mainly non-osteotomy and trans-osteotomy, of which there
are many types of non-osteotomy. (2) The posterolateral approach is a direct approach, and the surrounding anatomical structure is relatively complex. Lateral
and anterolateral sites can be treated with anterolateral tibial plateau fracture and the anterolateral approach does not involve important blood vessel and
nerves. The posterior median approach can reveal the entire posterior tibial plateau. The posteromedial approach can be an auxiliary approach. If combined
with the anterior-lateral approach, it can reveal almost the entire tibial plateau. (3) Although the osteotomy approach can increase the surgical field, it carries
the complications. (4) There are many types of internal fixation materials with their own characteristics, and internal fixation method has also been improved. (5)
3D printing technique facilitates the formulation of surgical approaches and internal fixation strategies as well as research and testing of biomechanics aspects
of internal fixation materials and methods. (6) In the future, it is still necessary to reach the optimal surgical access standard for posterolateral tibial plateau
fracture. The new internal fixation materials not only require biomechanical testing, but also require a large number of clinical application effect analysis.

Key words: bone; tibia; tibial plateau; fracture; osteotomy; internal fixation; 3D printing

How to cite this article: WANG DB, Bl ZG. Optimization application for internal fixation strategy and three-dimensional printing technique of posterolateral tibial

plateau fracture. Zhongguo Zuzhi Gongcheng Yanjiu. 2021,25(12):1904-1910.

0 5| Introduction

B F F 4 5 48 M F I (posterolateral tibial plateau
fracture, PTPF) A{EATH TR -F & /MR, A ITL
HEMEEIMIE AP B RESE AR, ERAFE LRGP
&FAH 7%-15%" . JRF T & SMUSR B R E AR A MUK,
Z AN P, BAR KGR o EIE A TS SN 6 T,
I SR B IR AR, EEXTHEETIR %S a5
b, SRS R, LR R BT R A SN R R 4 %
P EAY A R h 58.9%°. HF, KFURI & P nliziA T &
SMMBE G B E BT AR E A A A B B R A F AL, AR,
JE MU & fE B SRR LA ARG, 61.7% BHEE k3
W, FIHB RS L. BEEAYZ A0S 9N B A RARAR, B L
PTPF #9355 A B & & F Kb 77 LA phak ey P4 ¥, B e,
HH%IF AL B R, &R PTPF 84 F RAGKIEA 1k 2k
RIAFAELEH Y, ABEHRRAEEAESER, 2REE
FHA T — AR FREG. MEEFARTHLRTE,
3D ATHH AL E A TR PTPE F K657 7 &, 11537 —
RAREN K. Ak, NAERF RN, A EZR%. 3D
ITOPRARFF AT, MEMALBKTA, FATimk e
SHT, VA PTPF 5 Rig 7 RAE— & A H, R L T4
RA G EEFRE.

1 #EF753E Data and methods
1.1 BRFE & —1E#4% Web of Science. PubMed #=
E 42 B (CNKI) 3x4% & 2011 4 5 F £ 2020 4 5 A j k4948 %
Lk, PRI EESANA BEFE, B, B, FAR
AN, WEZ, 3D4TH” A= “tibial plateau, posterolateral,
fracture, approach, internal fixation, 3D printing” , 4R B& VA
TANF AT, TH S AT R 6948 K Ak,
1.2 RBURE

MNFFAE: DRI PTPF F KiaF ¥ 5F KA. A B
R, 3D ATEPH ARAR K 69 LR F At @R A6 E

AEARE. SRE. FHAM.
FAGAT F AT IR A ET §.

HERRFRfE: OFF B, KX, KRR E. FLMALHK
QW BT A2 EARAG LK, @%itFAL 38 R % 69 k.
1.3 REBVLSHEIBIREN £k 3) 754 Bk, LF+X
Ik 513 H, FEX K 241 B, ARIEHERATR I R 697 B X
BR, RGN 57 Bk R NAT G TR AR, LB 1.

PR T, @NE. K

2% 2011 4F 5 H % 2020 4F 5 H 381 5 30k

CNKIE R “JRHET&, JESMU, B4, FARNE, WEE, 3D4TE” ;

Web of Science. PubMed % “tibial plateau, posterolateral, fracture, approach,
internal fixation, 3D printing”

v BETT TN
w o | | R FANE ||| B SRS 15HIARS
ik 3t 754 ;Fﬂ " JEIEFRNE L S5 IR
W, ¥

kg A i 52 SEm
o i 4t
mos| | G WA
mE ||y FOMBALE . Gerdy 4Tk

m— [ AR
E 1 | etz

2 458 Results
2.1 FRAE ZAPTPF FARARGFNF LK S, (212
HIFEREBE DA RGBS LEZRT A, M, Uk
HFokiF S FH R F RABAE T H—F R R, K@
FAF Y RAF B A A B AR GO AT, T KR B 41
MR ABAR B B, AT RFFHLEG N,
211 REBEBEAIK EPIPFERSEF Y, RERTHFR
NI EF QIEBIMINFE SMUNIE . ATIMUNIE, B EF
NHBVABJG NN, FwAFAELE A EF G, &
WA I 3 AR

ESMUNEE: 3+ 4/ SMUP 6 X — R 3549 4L 32 T AR I
LA —F, BERLE NS I I 48245 M7 rm 69 )
W, EPTPFFRG7EAETEAHFEZFHELANMRA,
Wik —F mib T &, HUO F 7 A F RS A B4 S 44
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Review

3t PTPF & &[5 4 R¥raeodr s, 477 BIMIAK S
AU AT G, R I TR AR AAE T 20 mm
B, BIMINGET R F R EEBRFAIAEIRITS. SUN
£ B A B oM L RN R R TMEMEE A2 RE
oM, A2 E i B G B T RAR & 6 A R
OZDEMIR % P |47y F /& 4P 0 H 40 0 A%, 34k 5 7 T AE
P LS MR Sk 4bbE 5 B 5 L) 242 5T 3t A1 22 st 7 25 A A RO
B, RERR 24034, RS R HEMILE &L 5B M
SEHAUK KAV ZAER AL, ARSI R AR
kAP E A RIEE—KLY Sem 9 hE T, HRN B
HEFIIL, T4 b AR SR BT 76 55 PTPF 89 4R 8 & & by IUALAT
FEIE, 2R, WARIERPRAENALRFEER, dT
NI FFLAYZ M, RPRE2RAE AT, FrabiR
Xk FBLEM, b, AEEF Y RS <S” Ripn
%4 Carlson A %434 57 36 4] PTPF &%, R Rxf4v 2 o H#y
RER, KRG 260 B, Biddid £06577 Fihth 42204
& 1B b, i@ RIRBET IR T AT . AR 4L
W4T 1Bl R K A RS, ZFAKE WA
FOR M B £ B AN E TR X T3R8 B R 94.44%.
R, —usbFHIA A AR K AT VAR PTPF 9] 82, faxt
F AR AR E M F BT EIR AR R RAEAT, F
BT A HEE AP 2 A AT s ik L IR T £k s ulfe) <L”
AL Ao, s BRypuigitadrsh, kigEF
J& ST by 1 SLIE] FENFE, b 1 MOBR =Sk ILRT & T ATIK
S e K AT %30 EMER AT Sh %, BT MAT . B LT
WAL R FEATIMUF S ST 65 AMHF B AL Do fE
TRBEISIMTE, KPR, Rt n B2 &
o RS, B2, BARE M IA BRI by o UL
N e nl, HEREMIMF S, mEEAATAL
B % PTPF, JF3% b Bt 69 BUARH by 1 SULTE) PR 3%, 38 i
N AL I] 1% A 2 T LI TR 71 2 K8 SMA TSN 6 . 3% )
AR BN b7 1 SRILIE] RN 3454 77 69 32 4] PTPF %, R
Bk T 1 MRS, AYREEZRENE, ARG 1
¥ EE A E R X T 5P 3T 4 90.05 o, #HE
45 U )k — 4 il iE 70 ) PTPF F- R34 77 bbb 447 /& S
8] “L” H 5 R IR SAUE IR NS, 45 R R 2 ALIL ST
HEFIAE ZF, 12EIRH AL AL TR Ay 0 &g
AT,

SMUNER: AL A PTPF 4L, R i3 T 7 2l
T4, IAEE " K PTPF F K RISMI Frosch A3, 4%
b H AR5 R 22— MYy 2 AT B ILIE] FRAR T &L 22 PTPF, F)
BT REAIMF &, T AMNAtR A BEEAYZ . H3h kA=
RAT IR, 8 ) PTPF KJZ 34 L B e Andb 22 H14%, Rasmussen
IR H A G EL AL 87.5%. Y1 F % a2 — gl )
YAE B0 I 44 Frosch ABHATT LR, 114 PTPF &4 427
BNBEIT; KRB LBIEF BIERARA, 2ELIANAAA
WEE; 1B Ao R BT, BR4E&AR; AeEHEHR
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Yju 3K R, AP R Frosch A B4 1 b A2 46 F & o iR
FAES EF 5 em 4, M= KU JE % 5T Langer £5,@) AT
Ait Gerdy £ P K4 15ecm 9 “S” pa, x| AF M £ A
HBY KM T A F4I8 57 22 5] PTPF, REM A 34T
ik (91.3+0.5) 4, EAKARAKTF @ T —ARIE KT 54
WHER DR EXTART, KTEEFMMILAMNZANLZ, @
foi@ L AL LG B & LA IR R e ShF & . Bk, PTPF R
B3 B ATSMUF- & B A AT, AR — AT e idE, =
BT R FE TR b 52 B MR AP 2 A0 B LR AY 2 AR 3P 5 )
i

BISMUNES : %t aToMUNTE 20 R % T RRE P
& AT R FRART AU, 2= B T3 SMI-F & B A e 4
32 U REN % "9 2t 8 4] PTPF & % R IAE G AT IMUNILIE 77
B, MAZHMERB LAY AL AL, 120 FTHELA
IMUNFETAE T BT & 2P @y AN, AR
FFAREA, AAMUNY AR Lt — ey R, BEAHEARR
B FARRG A R PR S BN BRI R,
RH S FHITEZ AT O R 5 P st 82 LA
PTPF &9 %4 RIR T AN RASEE 77, vA Gerdy 45750 A &
{2 EBERT A MR I, R¥ B sesb a4, dtm
NE N 58 2 & PTPF 31 4x; KERIFHE], L2 Hdne ikt
B, BIFRIMUARARIFAT RS R, RAIRERAF, mAp
2 FHRZ 0. A2 IANG 5 U 35 AT MY RS AL
BERRZL, Tk ARG BRE, AIMIBATRIE T &
SN & AR A TR A R B AL . STk
FIAR, FEE Nk EF AT BT AR FEH G D —FAE, £
PTPF F R b REFTERA . RFHREF P 0 RIBEER Ik
L F AL 11 4] PTPF &%, BEER sk £ “S” Ao,
F & A TR LA A S @) B, S A AR
ToFxTE, ERFAREZEEANIMEE; KB 11
plEFH R BL. Bd . RRART AP ZEARF LA
BAR AL, {22, REN 5 " 35k £ R B X4, AP A%
£ E LI IMUE B RS K LA 84 PTPF B, Bk ki,
AN LR HFAETHERI R EZMNZEME, 0
EZALF B REH T, (2R IAIKI T EIMMIAIE T4
MIRAE, B RATE SR A SR AT 8] 4 B AL B

BERANE: T E2454Hu. “S” Ao Ak, K
AT 4L 22 PTPF, R BHAEA & A M- & 7 3 4T BiZ A K0S
JF, 122 R £ RBIZAS 7 PTPF 3+ R % L. YIN 5 ™
FMANBTELEF AT A, BB T & Tl @iz
WAMIEA, Bipa EEad K P AL E, AIRA T Bina A
Bk B R 4 b e X0 E S, IREF B MR ALA S
KB G F Ay 2 R RANEI, #HmIEREE
F &, ATRILAFLIS T 4G 15 45) B4 ¥ 75 B PTPF 1944,
Rg L OIERERG P B, BRaft, @id o Riut F e
P AFARE R, 1B AMBORIK, TABGE AR, 141K
ERsRm, B LBBIRLLGTEM, AREFREE



E AN E R A TR A (94.724.) 4. Ak iidn S P
MRIEEF “S” Bipo AF&E57 13 BN BT & 77,
JaeF R W4 F b9 1 AKHHERS L A A0 22 JIE AR KT IR = Sk Ui
WA, VAMERALA ISk A R R AME RIS &, e
AALEENFEIMITE;, RE 1L Ao EH. BHR
b, KRBy RGBSR, AR 12 REARRRE.,
A2 R IZNFE 6 A B A IR M E I AR TR AL EAFEML
T ARATFEAAEA B IR BAEeg R A, KRR, &
IE PN R T S SN, ExtF PTPF 4%
AL 69 B AT R E A B AR B — A B,
BRMNE: &RmE L Ao sk E2Hh 5N+
6 oy B mikit, W BIRE AR, B @ILF R
LB A 0 0 6 R A e, T AN B AN EZ
# 1, ORAPIRIVAKUL 5 % f£ 20 A~#F 88 6 % P 4K Lt PTPF
J& A L BINBBHRATT B, FRHANZnE RE M
FAALR AL . E S LAk B B L AT e s e, R A
e R MmE L BARAKE R R REIMTE KA
4% AW, HeaAHE “FR” . &AM, TARNG ¥ & 16 1)
#5 B PTPF & R B $AF AR ) AL+ ) SR IR 47 W7 HE M UL v A Sk
kR LR CFR” B, TERGIELELE RS
15 2 HEM LA AN Sk B 3%, RS LG F 3 4 B8 b ILF R34
AEARRE, BEFONERORAETOEAKRELET; Bk
T ey E T EF ¥ h 115°(0°-140°), KX FRGAF X T K
T3 83 4. I, B AMAIEL FTIMMIASRILE T B
Z§ KRE, TMaf# T4 PTPF, w7 A FHLAFFEHE
Hez BB 35 9 22 ). TOULOUPAKIS % 2 m4R 8 7 1 4% /A
RXAPIRGNIL G TR -F 6 NI B ¥R, AR
%3408, ERFEHRIET, RFRELLE. TME
Shdett, EREH RS RE KRR EONT, EHF D
RIBUE A e <L B BRA RTINS 5 45 ST A SR BRAN
AL A0 )N G 7 T G B L ST b AT, 4 R ARET
F B A R F oA AR 5 Rasmussen 3k BFE AR T
a4 (P<0.05)., KREAESE PR RA AT IREAILIS ST 21
BB BEF S B, KA £ B IAE RIFEIL
B & 4 95.2%, Rasmussen #F4~-F 45 B & A 90.5%, FKIE
P PLIR O NHAT AL B G 2T & B ITORSB PR, LT,
Ja A L BRI NSE VT8 AT B W MEM L )k kit —
RKARE, f2fiith# i K, BAEAMEsTERY., MR, BA
Mg] L BNFAE A F RiGIT PTPF 6 —AP4H AN, LA
R PR TN AT 4 28 35 B PTPF tY 2B+ 4§42
H— Rk,
212 ZBREAH BFREREHEANSTHRAMEAED T
Fody AL A IR QLT M RER A — AN, P M
FAE AN R LR 87 PTPF F @A A I, o A8
Ao AME. HRE P 10 BAF8E P ARG XD ExPHER
KB A B AT EM N F oM, RIVEEF K4k 1/3
ARG BB S R E I % A A B AP AR AR HE T ¥ R 3 A,

A 1/3 o 1/3 5 BUE M2 X F AR MR R,
BTHBREENIMT &, ETHREE, LEAMHFH
B BRI AR, AERET T, 2AF P RARES
J& SN AR A R = K LU I & & ARG, IR MER )
SKAT A AR S, A2 F b b MM ILSN N 3k 5 B 9K A= 4L 22 PTPF,
% XI6 5749 10 65 PTPF, KB 1 4]t I 5 MEZ AP 248 %16 &
JEIR, BERVZIET G, AB4AFIME RE S 82-95
2, F3 885 4. Wk T, HLMET RS MREH AT
AR ERI, BEHBMEIILIMI K L 569 B, M A
W HEE SN R B oA LA Bh, ELST /£ PTPF 4032 5 4 45 B 2 HEE
Sk. SHEN 5 “ ZERRsPm)is BER Hdbtedn o, 40K =K Ut A=
S B IR G PR kSR B RETHER B, TR £
AW XA, AT REEIMITE. Z5 kL7704 46
BH ARG TR R A A (12027.07)°, HEEATZ
AEARG, LF 1BBRHFHNT 3Smm 0, (2EFEE
BA TN % @ A F¥. ZHAO % B B A R I EE A R
%97 1241 PTPF, A ¥ 14 RKEEA 2 mm 9 X R B WU,
R EMFEIE, WK A (118.6218.1)°, Eub, MEEH
B ARt T A B AL G SN B Yok B A X AE B 2 R AR A
FAE, @ MR AR R RHER AT R MR A 2 69 B R AR
Fadl B R R AA 4R 2,

R, HEFRXTFRFIMRAE. Gerdy £ F & F A=
A BT IMUE & BRI RS 7 09 SLakIRE AR 4. KRAUSE
% B 12 A PRI EAEIT RS, SMUsE R4 m NS
B AT IR SN, MG A AR E RSN
Sk, APy XIMUFE 609 R E KA, B AR
MAFEARLL, FRFEIEAn (65.647.7)%, EFH B EMHEL(P<
0.001), YOON % P¥ 35 :8 1 4] RIML B S 8RB B 76 77 PTPF,
REFHI18ANA, FEEIMARHSABENTES, AT E
o Ao Ae R A, B R E A S Bt 24 4] PTPF B4
RBBEFSRERERBRET 5 XL EEIMTF S, 24K
B a RO %I, R UL EEAT,
AR5 i £ B AP I E R IF 4 (93.0£6.4) 4, LR F &
95.8%. 1= Gerdy £ FA&E +, #HexF N RRIMIAIL
15 Bk s 97 16 5] 45 PTPF, KPR B TH#BREIES, E
BRTHREM AR TR, ABBRAE. ARETAS>TZE
MM, KB 16 Bl FHH RS, FAAW O KL E
FAb 22 dn A AR £ 15 B, WANG % B9 4,32 3| Gerdy 4 ¥ A8
TR 5E 80% #95MU-F & B AT REF, (2B E AL AEIELR 6919
MARE LA, o, SUN Z P73t PTPF M) 4042 1 T 2B A48
M-F & BFH KX, Frvd 14 PTPF &4 A 6t 475047, &
B R A AN Fa B A AMFES AL B b, P& AT oM SR
ey oMM A A T, B AR REEE £ @A, db@ PTPF
HWT I, ZEHE ARG XMHEN ZFFIHEAARAF, RES
AAREILHEL, BREFHREFIREL. S LaF
4 A RIAT SMURAT BT R B SMUBRNFE Aot G J5 N5 2L 3
PTPF, BIZ REF o R ETE. FLELAER. B4
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22 TS

FpoFHE R HMH T B4 (P<0.05),

BRI, ZBEAREZRARE D ELAT, 128726
BFRAES . AT M AR AR A BAE B B R A A AU
FEEANE TOOERE, EAISTAE A LB RIG—FF AN
FHE.

2.2 AEERS

221 ABEEMAT EEFR, MAE PTPF &9 F AN S AE,
B 5 B4 shit, B A IRAH BT RE. Bk, AR
AT IR LA IR % AT AAR TR P 2. TAN & PV 3R
1 GIRBF & B 2 mtBirs i, KA 24 6.5 mm 2R
AT FATHLE B 0T 6 AT B, KEBBAT X &bt
XV @EdH, Re8MARFFEK, FHARKE R,
HOEKSTRA % U Ml h 5 H4% Al 43 /7 8247, F4efg ) 2.7 mm
BT IBAT R K SR AT AT IR NFT T BB P R e H s
FEXP AR FREE L, B AU A EARR,
ZRFARBCGH AN AT IZBRATIH A T B A, BERE. HIF,
ZHANG % " /£ 40 AR AR A B3t /s SMUT & 3 kB A B
EMA M, HAFR 4 R A B I I AR T AR B R 3R 49
A AFEZ. FE, SUNF 42k —H Magic 84145 64F
KA B 2 PTPF 8974 57 FH, FAEATREEINMEZ 5
AR b BT Magic SRATLE AT BRARM A 4 /1 47, R I
X6 G 7 950 B R 485 SN T AR SR AS T
8T BIRA BE EF, IR T PTPF &4, @
T 5 ANFEHY S SN FAEAR B A0 b b TT HE A TE K.

AR SEATIR A 77 1 A2 A S F) 69 JUAE, i ELEL K3
FHOFFELOREFHFE., 2R, RSFMAHETR, B35
S A B B, W) R 8 E B Bk ZAL R AT Bh Ak R AR K
N TR P RS M 8 45) PTPF B 0675 ¥ 2 KA
B AT IR B AR AL E , BAR T AT BAT S BEATARAR
WATE ., EAMAHBIMEZ., REMiz LI, 245
AP IRATE) &P 1 )L @ 4Rk E LR ATIL %, ST ELiZ B PASS
LB AR . SRAT AN R B IRAT I T HE A AR Sh 69 KRS, AR
FRIFRTINT OB ARNEA 3 cm BRATAR T AL TR, 4%
T 43T PTPF 3477 Rt AN iE ke, RAEF Wt 114184
PTPF 2R RIS E RIS ST, RE LBIEHIMIFE AT
I 2 mm S, 2R 2 TFHEEREAGHLT X
14 R E B 4T o) R A, R E 38 B 10°-100°%;
FOR M35 BF Rasmussen 3 683F 10 41343F A4k, HAH
B. 255 YR TR BT S BEE ARSI
MG AR, F¥ G AT T BA FRAZ k3 7)Ao AR AR A=
G AR F R 8 LM & B ITARR Lk AT A
M A K. BTN T A PR AR S A e RARAR . S SN A
A FFH T ARAFT A S MBI KA T3 A A
(1817.7452.7), (2 399.2+162.6), (2 827.5+71.3) N, ##tbik
ERHRBEME L (P<0.05), TILHAE S SMI4KZ 4R E
BT SR S BR EFAMAFELKR., W
JIAN 5 " 3 R 2 ) 4 ANAR S 77 PTPF #9046 IR 57
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MBATAN KRR, H4FE A4 T H, THeBLEMM
FE4M, 5F & FATEUR ZHEIRATT VAE S “HEATRL”
H A M I, AT A MR 2B ARMAE 15 SN SEIS 5T 49
2B PTPFEZ T 1B REAT 2mm &W, X T2 T
RERTFAE, HRRAMEEAYZMY, K KMIFES Tegner-
Lysholm = 48 +F 4~ 85-97 4, Rasmussen 3 453F 4 25-29 4,
Rasmussen fi #|3F 4~ 13-18 4. @1 REN % "9 R4 40 /&
SN & P AR A EER A HTRT T W EMR AR
RAFHG A M H FA8E M, W B4R T 8 4] PTPF 693657,
KRG Wiy 810 oAb 2 d i 3045 . IR IR mAS T R, Bg. A
B Emah &L sE, ERHMIIHERTSTHH 92.6 4.
CHO % " 3%t T &) F AL 22 B 4 @) & A4 89 A A, 3
EFV G B RGO TERR, Mm e PTPF J 45,

222 ABEFX AHATRIAKEE. RY EEZHTER
FEW, BEZFZXOBLEERELIFLAESR, YEF @
SR RAT A A5 Bl RE T & B A & @ B AR SR 4T -
X EEFEARE TS TG LT @ TR, ERE
BEAT E SR X & (34T - X P B AIFE < F B A3 R )R )
TAE BRI TR G IR, A TR 6 L4373 E i, &
F R AR ERE AL —F 2y F AR, F st ibah
AT, AHF S RFEHEA YT BakE e, 4
ARG RFETIREAR, HATRAREG RS P EARAY
Sz, BEEF Y E AR IMIASSHATH AR S T 17 ) B4k
PTPF, @it F WHRK A BHEARFFIRE, FTHEE K LEH
Y5 i BIMN LB A4RM, KB 2 BIEIAD @ T 2 mm &
W, HAMME A5, XY Rasmussen I iEiE otk BE
i 88.2%. KA U MIRASAIEE T & BT LA MU G AL 4R
MR H A X LHATHRR, 697 14 Bl E AR TE. 3K
BT EMETETREE <4 mm TS FirEE, KE
14 ¥ XFRA, HRRXT @B TIR, Bx Rasmussen
i R BIE O BRI 100%, Kd, TS S A
3t F SN & Bk aT B AT 2 em 8y B, @it ET b
M AT HEAK ANAR I AR [B) A% T 4m 5 N A% B) 52 P 34 3] 0 3¢
R, BARRE, B4T- AT REE. FEATELAETIE
T F My @B —R AL MME, HATRAFARAER
MR, mEARHATH X EARYE B ST & B A 45 S 3 AT IR A,
2.3 3DFJENEAR imskfFk, 3D ITEPRARAF G AR
TR R, HBTARAAKR . KATAEDIRAE B4FH TR, 3t
—F R EANPARF RGP R, sbAP R B4R 6 AR
AME T A E AT EEF 6 FIF ARG F L, RKRRE
W T AN AT RN, AR TR ER
AETARA] BT, XIE 5 B34 3D ITEPH AR 5 £ b B4
A EZRKERE TS BT ARG 7 @ITERTCAR,
HREPIMHEERT FARTE. KRPbhs, ERATHFQ
AP, A, AR P4 3D AT R AR B KT R
BT BRE TG T ST A SAT Meta AT, H4ER R
FAREE4E, RPLhF); mAERGKKXT Rasmussen +F



SR B FEFRE X T EB R ER TSR RFE T @ £
FREFMHEL(P>005), FEF KA 3D ITHHARH
VB 4] B A8 AN AT AEAL, B PTPF AR5 4% 5. A&
AL E Ao B AT 55 TE B A B AT B E 692 B S IR, 4
B 6 97 049 47 ) PTPF B8 R b 345 B8 K AT 3D 37 P AL i1
IRFVEAT, REMRRAEMEANER T Z 0L, K
F. WEZEZKFFIA, sLih, 3D TP AREME G E
TABEM. AER T X —F R, TAHERTFT RS
FPARAE BT BT, tbdo, JIAN F U @il e 3R iR 2
PR ARAEA REN 5 B 324869 5 wh R AEM Y 12 3D ATEPAEA
AT RINIRAE MK, FBF TR AFZT LR, TR,
3D ATEPH AR RM2A B F PTPF F R4 77 44 R ATAG EALK] Fotg
FMRAE, A AT B 2 AHNE R R A6 -4, 2T IE R
TG A IR

3 R4E547i8 Conclusions and discussion

PTPF AT &L 3T ) AR 2V 4 MR A B 42, B F KiGs73m
T —R PR, H b F RN LI A B T R4 56
REHELETDEGARFEA., BIMINIEZRTHELALEE
4 PTPF, (e A A T RL4MBELFEM, FE2HE2ENTHE
A mBARAE. BB R ERINMNIE . ATIMUNSEST T AT
S & B A LR E ARSI, LHERATIMUNIGE R A
FTEMEAEFEMN, AT FARBG RS, &L T
Ja SMU KT B LR A 1AL, AT AMUNIS S — AU e F R
Ap, RFHATHE. 45, B, BRF—Z7BME, K
Wik B IR AR 245 09 B 4G AR AT AU SR A2 AL 32 5 S AR
BAPEAEXSHATRAEL AL TH. EEFPARTE
BRREEANET G, BERABETEMIEERLT B
MAFE, Vo R RIS AE A4 57 PTPF 417 L. B A MIA
BASTAE ) PTPF 36 57 89— FP 4B NS, K HE RS A MBLA AT
SIS BB, TOAREL RNy LRt BRETFE
B, BB F MBARA R . mAEF, T E4FHE 2N E
EHFHA TR0 BE, BBREANRT T RE AR TS
R, mEASREARAR X X HRIRER ), ARBEATAR
AL, ABRFEHELRERE T L EGERA, A, &
BAENIE R BN DTN, MAELERERETABRETRE
Fad A B AR O T R — A AMT &, fafRE s ERE
REEMFBraf2 BB, N E A By Xeh T —
AR, TTRIVFITE R F i, L ¥ e g
MT RAE R SR A A ) F B E. sk, 3D ATEPHR R PTPF
ARG TR, RATAXFBE T RIBEEmTE, ERS
FREEWRNRY T ARBHFLEGLAE, FFETHHHXA
B & A A B2 F KTt —F . 55, 24
TS B 6 AAT F ANFEART L3t PTPF, {2V R & 4545 A=
RIG FEIE G IRAETF ANBAA R R —B AT, 37X
A E AR B AW F @ eniK, f B R
R85 ¥ 8 E 2T PTPF F RIUE 2R #AT KB AT .
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