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Comparison of femoral tunnel and early curative effect analysis between arthroscopic three approach and traditional
anteromedial portal for reconstruction of anterior cruciate ligament LY U Jie , YANG Zi-quan,FENG Jiang-feng, JIA
Jian-wei ,and YUAN Jie-ling. Department of Joint Surgery ,the Second Clinical Hospital of Shanxi Medical University , Tatyuan
030000, Shanxi , China

ABSTRACT Objective:To study the three-approach and traditional anterior medial technique to establish the femoral tun-
nel of position, length ,and coronal angle and the early efficacy of anterior cruciate ligament reconstruction. Methods : Through
retrospective research,from December 2018 to June 2019, a total of 36 patients diagnosed with simple anterior cruciate liga-
ment tear and undergoing surgery were collected. All patients had a clear history of knee sprains and were divided into two
groups. A group of 16 patients,including 11 males and 5 females,with an average age of (30.13+£6.54) years and an injury
time of 7 to 60 (30.19+15.78) days, three-approach technique was used to drill the femoral tunnel to reconstruct the anterior
cruciate ligament. Another group of 20 patients, including 15 males and 5 females, with an average age of (30.80+8.60) years,
and an injury time of 7 to 60 (27.35+£15.50) days, the traditional anterior medial approach was used to drill the femoral tunnel
to reconstruct anterior cruciate ligament. CT 3D reconstruction technique was used to evaluate the femoral tunnel and the knee
joint function was evaluated by Lysholm score of the knee joint. Results: All patients achieved primary healing after the surgi-
cal incision. No femoral tunnel fracture ,vascular and nerve damage , difficulty in graft passage during the operation,and venous

thrombosis occurred. All 36 patients were followed up on an outpatient basis, with a follow-up period of 9 to 15 (12.00+2.83)
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months. Three -dimensional CT reconstruction was used to evaluate the femoral tunnel of the patients. The position of the
femoral tunnel was described using the quartile method as the three-approach group : the lower (27.83+1.97) % of the femoral
condyle and the posterior (25.57+3.20) % ;the traditional approach group:the lower (28.38+3.21) % of the femoral condyle
and the posterior (26.23+3.20) %. Bone tunnel length , three-approach group: (35.20+5.52) mm in total length, (23.20+2.07)
mm in thick bone tunnel ; traditional approach group: (34.60+4.26) mm in total length, (22.56+2.50) mm in thick bone tunnel.
Coronal plane angle ,three-approach group: (47.93+5.98) °;traditional approach group: (41.78+6.62) °. Knee joint Lysholm
score , three-approach group:48.67+4.18 before surgery;97.00+2.48 at last follow-up ; traditional approach group:49.75+5.33
before surgery,97.30+2.68 at last follow-up, there were significant differences before and after surgery , no significant statistical
difference between two groups. Conclusion:The positions of the femoral tunnel drilled by the two methods were within the
range of the anatomic stop of the anterior cruciate ligament,and there was no statistical difference. Compared with the tradi-
tional anterior medial approach,the coronal plane angle of the femoral tunnel drilled by the three-approach approach is rela-
tively large , and there were no statistical differences in the length of the tunnel , the early postoperative effect of the two surgical
methods, and the operation time. But the three approach has a wider and clearer vision. In addition, the knee flexion angle re-

quired for drilling the femoral tunnel during surgery is significantly smaller than that of traditional approach technology,which

£ 629 -

reduces the difficulty of surgery.
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Tab.1 Comparison of gender ,age,course of disease ,and Lachman test classification between two groups of patients with

antorior cruciate ligament reconstruction
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Fig.3 Positioning the tibial bone tunnel (under arthroscopy) Fig.4 Drilling the tibial
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Fig.6  Drilling femoral tunnel in the traditional group (under arthroscopy)

Fig.5 Positioning the femoral tunnel in the traditional group (external)

Fig.7 Drilling femoral tunnel in the traditional group (external )

1 RBRWUKE EBEE B9 2 A5 R BRILIA LR X 37 IS
B AR IR 50T Rigidloop £B 26

Fig.1 Removing muscles attached to tendons  Fig.2 Fold the muscle-
removed tendon in half and measure its diameter and pass through the

Rigidloop

i, SRJE T 4.5 mm B 204G Sk T S AT 2 SO B S
B B SL A0 B L E SR % B fe e S DU E AR —
BRSSO A 8, il ek, WA
5-7,

B4 BIRURE A E (M)

bone tunnel (external )

7 ARG B BB (A



PE 5 2021 47 HES 34 %855 7 ] China J Orthop Trauma, Jul.2021, Vol.34,No.7 <631 -

TN ST I TE A A A )
5, A5 ml S A E SR A B BT M, R —
B B A b7 LR g AR SRS R TR
ST B T AN E A, LR TE B ff B B AL
MW E ALK 1k, TR 8—10, SR LA s A w9 A %
R SR B, AR ASE I P % A 45 A B R R
YRR o
1.3.5 NP E g SolRiridger, 78
LGS T, DR S R B E— W s —
Je B2 BRI, I L1, B ek vk 0
AN R ZR AL o SRS U i SE 5 il A BIO-
INTRAFIX Ji& & #E T S8 4T [ 5 B2 - it WUBE A o o DL
B 12,13, JE R 20 W, K A A #R E)  fE <, an &
14, K A0, 2 2 6 FARYI O, o BORHa FL, 1
Ak T G R e S
1.3.6 ARJGabr

INER S g e ST e e GRS
SIPUA R IR AESIRZR) A, U R G — RS
SR, BRIA S 3 J) PN T O o A7 61 5, OB A e
BRAG m R s ARG 4 ARG LB AR NI IR E
J QOB MR , I L S Jas T S5 2 R A il v 50 1

Wb, RJE 5 EEBER 110 R 6 F#EE
120°, JFFF iRt ATk .
1.4 WETH Mk

FF A & ARG 3 d LA NeuViz 128 CT HLE$17
K CT =4 m A A, P2 ERN 0.5 mm K RBEE
Wh; 250 B4, S 55 R L DICOM 4% 24— I S 14
17 SR JE i i Neusoft SR 2# 5 A HE 1 T 58 — £ s 1 &b
K BT ARAT 1 3 5 BRI T = e s g U R IR
Ko gr, FRRE 58 o A U R AR AT B AR 4l )
£ B8, FF 38 2 Bernard 2 H (1 1Y 43 1 SR AT B
BB O I AR T A AR B A i)
BT % U4, 5 Blumensaat 2117 ; H Zed#iid Jy I
SMUBRETZ G %4k, 3 BT Blumensaat 4% ; it 1%
ZV A ERR, WK 15, #id MPR (Multiplanar
Reformation ) £{ A , 15 B8 19 2D BHL , SR )5 4T
TR R i, 7 R mm, DL 16, 38 2 G  IE
A0 X2 R I o BB O A R B T R R
BN p e A, WK 17, BdEmm et 3 A
RV F AT, 3R =& 0, Bl LA i+
PR e . BETEABARF AR 6 112K
A AT AT Lysholm #4317 D) K+ Lach-

B8 = AMA B9 = ARASMUREHIEGMNE) B 10 =AM E B IE (BT
Fig.8 The establishment of the three approach Fig.9 Drilling femoral tunnel in the three approach group (external) Fig.10 Positioning the femoral

tunnel in the three approach group (under arthroscopy )

B 11 A i
Fig.11 Graft passage Fig.12 Tighten the graft Fig.13 Place the BIO-INTRAFIX tibial cone screw to fix the graft Fig.14 Reconstructed ante-

rior cruciate ligament (under arthroscopy )

B 12 By B 13 5E BIO-INTRAFIX I8 SR BT By B 14 F)5 i se i (B T)



<632 - PG 2021 4F 7 B 34 45 7

China J Orthop Trauma,Jul.2021,Vol.34 ,No.7

man 55 Fl Pivot—shift J550 P74k 48 5¢ 15 foa £,
L5 Siitseabag

foi F SPSS 22.0 #K 4 A5 BE vt 40 B, 43 50l ) B
) HAEA T A . B384 K FOHLE 38 K
B B IEM . FRE A DL IEAT Lysholm
g3 08 T ORER B bR v 22 (xes ) R, 4 A LU
SR Wb 7 FEAS ¢ K 56 FE AT L X0 M 5 o 1 R (1
A F1 Lachman X 56 43 9% ) R JH & 7 K 56 5 A P<0.05
RESAGIEE XL
2 %R

FAREF ] : = A B 21 (34+12) min, 1% 58 5 4 A
A (28+9) min(P>0.05) . fr i & F ARV O AR J5
Sl B B s N b o S TR = = S ER 18N S
P55 B FE 3 A TR B e Rk A S O T
36 ] i ARAT T T2 B 1, B[R] 9~15(12.00+2.83) 4
o T8 X R 5 VL RO RS OB CT %5040 1 A [+]
JZ2 T AR AT o, B IR AR 5 AN R RR I EE . TE
RGERT A BE TN = AR, Rl B 1 e 23l
I F e AR (H B 19 (28.38+3.21) %11 (27.83+
1.97) %, JBe &AM 15 (T () (26.23+3.20) %11 (25.57+
3.20)%. RewgiEeiaih (34.60£4.26) mm Fl
(35.20+5.52) mm, HIEEEE R (22.56+£2.50) mm
F1(23.20+2.07) mm, B B85 Bd A IMRDIZE )

& 15 iz Bernard 4 1Y 43 3 0 4t BB B
R NIVl

Fig.15 Using Bernard’s the quartile method to measure the position of the femoral tunnel Fig.16 ~Using multiplanar reformation technology to measure

WOE B 16 8 T Y AR I R

Je ok (41.78+6.62)°F1(47.93+5.98)°, Wi Fh J7 o Hff
S B E A B 22 R RS E R L (P>
0.05) , B i 4 1 0] DA JOM B 1B K B R 22 R o 45
TH2E B L (P>0.05) 5 B i 7. i ek R T e BB 18 A R
BTN A B AR L ZABEE RN, EREHIT
2 X (P<0.05), WK 2,

[BERGEA S IFNE FNEE RS CRTi0] 5 it
Lysholm P43 "4 b 35 H A7 BH & 2036 , R J5 M6 411
Lachman i85 F1 Pivot—shift {846 ¥4 1F & ¥ 40 AR Hij 1
AJG 1) Lysholm PE 4 0] b #¢, 22 RS iT2=E X
(P>0.05), W+ 3,

3 iFig
3.1 HIEE LRI R

PO R SN DD ER VA R A SR A= o Al X (SR IEU
LR CE AT E AL, PR R i e A 3 N Sy i
R H g ACL AT LA sk 8 G 19 i A 16 g i) 5] e
FEAE WA B R A8 Ak, DA 3 A PR 3ok i A
S B M A Ao B AR FE T (F R B A F 5 I a0 R R B
CEREETIFA L ACL TR RS R, M %
T Ao i ) B ) B AT A 0 TR T A R A L
A4 JBE T 0] P A R O 7 o TR B
A A B 1) fif ) 2 B DX RE 8 i I T 4y Y e e A
PE PR A] DL REAR 5 1k i R I PR DG R 1 AL

EACHEE 17 G2 MR IE A X 2t B 1

the length of femoral tunnel Fig.17 Using X-ray of the knee joint to measure coronal angle of femoral tunnel

R2 FANXXUFTEERBBESEGIRBBENTEF O KEKRARK (vs)

Tab.2 Results and comparison of the femoral tunnel’s center ,length, angle between two groups of patients with anterior

cruciate ligament recanstraction (x+s)

2151 111 % HIE T H(%) I H L T(%) 14K (mm) HLE 1K (mm) FE(°)
=AM 16 27.83+1.97 25.57+£3.20 35.20+5.52 23.20+2.07 47.93+5.98
fE 541 20 28.38+3.21 26.23+3.20 34.60+4.26 22.56+2.50 41.78+6.62
tfH -0.445 -0.509 0.276 0.581 2.197
Py 0.661 0.617 0.785 0.568 0.041
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Tab.3 Comparison of the knee joint Lysholm scores before operation and the latest follow-up between two groups of patients

with anterior cruciate ligament reconstruction (x+s ,score)
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