i E A 2024 4F 7 A5 37 &5 71 China J Orthop Traumatol , Jul.2024, Vol.37,No.7 + 655 -

- M5 BRI -

SR P N RS R ) IR T 7 iy 5 SR 4 PN
NPT

ZutE A RS, B, KT
(JUILTH 28— NRER SR I Jui 332000)

[HE] B R ATE TN LY ERBHY K E LT L34 (anterior cruciate ligament, ACL) A 1N & & &
F a6 RT3, Ak w4 2020 S 1 A £ 2022 £ 1 A dkg ey ACL 545 2 4% 60 469 F 4+, P B 37 61, %
23 6], 22~44 5, xR FRFXORR, 5 ABAFRACFAA) etz Znl ZA(NE4H), H485 304, FH04
% 20 4,4 10 4], 5 # (30.00+3.95) % ; & 1K i & 35 4¢ (body mass index, BMI) % (22.58+1.41) kg-m™; £ 9 4], 4 M
21 #3245 2F Keb i) (3.00£1.35) doml &40 5 17 4], & 13 6], F# (32.00£4.29) % ;BMI 4 (23.29+1.39) kg-m™ /Efm']
12 450, &) 18 4] ; % 45 £ F Kot 1 (3.00£1.27) d. 2 & & RAT ARG 6,12 A A 89 16 R FF 4 AR G A 58 B2 303F 2
(visual analogue scale, VAS) & % ¥ $i 45 5 ‘B % ¥ £ 3% % (knee injury and osteoarthritis outcome score , KOOS) \Lysholm
4 B FRIE & P Lk % i 4 (International Knee Documentation Committee , IKDC) B % #F 4% & M % 44 & % (Lach-
man X3 AT A BRI e B XR) REREWNECTNE R BE AR TEEE R MRIFS> ZAF 5 @K M T
EWIEIRT A, R ARG 6 MR B VAS L& £ F R4t &L (P>0.05), KJE 12 4~ Aal &40 VAS(2.23+1.01) 4
4&’7‘ A 4E(3.30£1.02) 5~ (P<0.001), K& 12 A~ A, %20 KOOS 3% o e K 3F o £ 7+ L%t 5 & L (P=0.221), ;5:4—*7\

F o £ F YA % FE L (P<0.05), K5 6 A~ A, 2240 Lysholm % o 4= IKDC ¥ 43 & T % #L4 (P<0.05) , K5 12
AR, 28 Lachman X 3 A7 3 3K 36 Ao b A5 X 30 Ao 5 MUAL ML 4R, 2 73 R4 5 & L (P>0.05) 54252 |, Sk ik &
RAEE M, M EAIG AT R ERKE TAIRMA(P=0038), KE2dAREO62AABAEEHLFITFFLERE
T, MEBARFTFRETANBEE AR TRENRFTAARERY (P<0.05);MRI #4508 E5HEH T wanm
(P<0.05), it XV R TUNEXTEABEDKEELNBEZRACL & WA RES BERF 1 FABRXTY
Bk L&, 9T R .

[KgRA] £¥4; WXLy Ed; BHLE;, ATABMBHKE

B 42 S :R686.5

DOI: 10.12200/j.issn.1003-0034.20230244 FRFZ(FFERS )RR (OSID)

Application of intra-articular graft length measurement in total anterior cruciate ligament reconstruction

GONG Shi-guo ,XIE Rong-hui ,WANG Jian-yang,LIU Mu-zi (Department of Orthopaedics ,the First People’s Hospital of Jiu-
Jiang City , Jiujiang 332000, Jiangxi , China)

ABSTRACT Objective To investigate the clinical efficacy of arthroscopic measurement of intra-articular graft length in the
application of total internal reconstruction of the anterior cruciate ligament (ACL). Methods The 60 patients with ACL injury
treated between January 2020 and January 2022 were retrospectively analyzed. There were 37 males and 23 females, aged from
22 to 44 years. According to the different surgical methods,they were divided into two groups:conventional surgery group
(conventional group) and pull-line measurement group (measurement group ) ,with 30 cases in each group. In the conventional
group, there were 20 males and 10 females, with an average age of (30.00+3.95) years old ;the body mass index (BMI) was
(22.58+1.41) kg-m™;there were 9 cases on the left side and 21 cases on the right side ;the time from injury to operation was
(3. 00+£1.35) days. In the measurement group,there were 17 males and 13 females,with an average of (32.00+4.29) years;
BMI was (23.29+1.39) kg-m™;there were 12 cases on the left side and 18 cases on the right side ;the time from injury to oper-
ation was (3.00£1.27) days. The clinical data of the patients before surgery, 6 months after surgery and 12 months after surgery
were collected and recorded. The clinical efficacy of the two methods was compared in terms of postoperative VAS,KOOS,

Lysholm score,IKDC score, knee stability (Lachman test,anterior drawer test and axial shift test) ,the degree of widening of
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bone tunnel diameter measured by CT at different stages of the postoperative period and MRI scoring system. Results At 12
months after surgery , the VAS of the measurement group was lower than that of the conventional group (P<0.001). At 12 months
after surgery , KOOS scores in the measurement group were higher than those in the conventional group, and there were statistical-
ly significant differences in all scores except symptom scores (P<0.05). Six months after operation , Lysholm total score and IKDC
total score in the measurement group were higher than those in the conventional group , and the difference was statistically signifi-
cant (P<0.05). At 12 months after surgery , knee stability tests were performed ,and the differences between the Lachman test,
anterior drawer test and axial shift test measurement group and the conventional group were not statistically significant (P>0.05).
However, overall knee instability analysis showed that the knee stability of the measurement group was better than that of the con-
trol group ,and the difference between the groups was statistically significant (P=0.038). The imaging assessment of patients in
both groups at 6 months after surgery showed that the widening of tendon tunnel diameter in both femur and tibia was reduced in
the measurement group compared with the conventional group after surgery,and the difference was statistically significant (P<
0.05) ; MRI scores were higher in all patients in the measurement group those in the conventional group,at 6 months and 12
months agter surgery (P<0.05). Conclusion Arthroscopic measurement of intra-articular cavity graft length in total internal

technique for ACL reconstruction, high tendon utilization,good stability ,the knee joint function has recovered satisfactorily

within one year, and the therapeutic effect is affirmed.
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Tab.1 Comparison of general data of patients with anterior cruciate ligament injury between two groups

o % i (1) % reA e Z AL/ Z 0% F AR i
9 k'S 7 Eaxill (z£s)/d (x£s)/ (kg m™)
AL 30 30.00+3.95 20 10 9 21 3.00+1.35 22.58+1.41
) 21 30 32.00+4.29 17 13 12 18 3.00+1.27 23.29+1.39
e 56 1=—1.565 x=0.635 x=0.659 1=—1.180 1=—1.980
Py 0.123 0.426 0.417 0.243 0.052
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Tab.2 Comparison of VAS in patients with ACL injury

between two groups (x+s)

LA
R - N
amwmo Ao S0 TR R Pl
W4 30 8.47+1.01 4.03x1.45* 3.30+1.02* 168.932 <0.001
M4l 30 9.03x1.22 3.37+1.33* 2.23+1.01* 280.953 <0.001
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P1{H 0.054 0.068 <0.001
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x3 FMAHANXZXPERGEEFARENE KOOS ¥4 b5 (v+s)
Tab.3 Comparison of KOOS scores in patients with ACL injury between the two groups(x=+s)
ATy
5 1% il FAH Py ek Ffi  PfH
ARHT ARE64MH ARIE124H AT RE6MA ARIF 1247

HOLAL 30 31.87+11.60 55.70+8.76* 69.73+£8.09* 119.151 <0.001 25.90+10.33 50.57+10.66* 70.97+5.76* 180.817 <0.001
20 30 36.17£9.10  54.27+8.71* 74.90+6.51* 168.13  <0.001 26.53+6.62 45.50+8.38" 69.20+5.30* 289.51 <0.001
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W) 5 2 30  43.17+8.58 58.93+9.07*  75.50+7.81°  108.446 <0.001 13.53+4.13 33.93+4.83* 48.53+4.89" 433.02 <0.001
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x4 MAMNXXFEHEHRGEEF ARG Lysholm 753 bL 5 (7+5)
Tab.4 Comparison of Lysholm scores in patients with ACL injury between the two groups(x=s)
LAYy
. BefT SCfF il
aum VN \ NP . N \
EN ARE64MH ARE124HH A#r ARE6MHA AREI124H ARHI ARIg64MH ARJE1240H
WA 30 3.67+1.56  3.40+1.30 4.20+1.42 2.50+1.83  2.50+1.53 4.50+1.14 7.80+4.23  8.93+3.07 10.33+1.27
RN 30 3.63x1.56  2.90+1.54 4.53+0.86 2.60+1.59  3.33+1.63 4.40+1.22 9.63+3.93  9.03+3.74 10.50+1.53
t{H 0.083 1.358 -1.097 -0.226 -2.047 0.328 -1.740 -0.113 -0.460
Py 0.934 0.180 0.277 0.822 0.045 0.744 0.087 0.910 0.647
) AE LillS o3
45 %k - - - . g V- -
AT AlE64MA AR 1244 A AlE64H AR 1244 A ARE64H Rig 1240 A
BRI 30 17.50+4.50 18.50+3.75  22.33+2.54  6.27+£2.27  7.07+2.08 9.20+1.63 6.80+£2.86  5.80+2.80 6.13+0.73
241 30 18.00+4.66 19.67+2.92  22.67+2.54  7.33£2.19  6.20+2.64 9.87+0.73 6.67+£2.12  6.13+2.83 6.27+1.02
1 -0.423 —-1.345 -0.509 -1.852 1.410 -2.047 0.205 -0.459 -0.584
P{a 0.674 0.184 0.613 0.069 0.164 0.045 0.838 0.648 0.561
I B 3] 5%y
45 %% NE N NE NE NE NE
R N A5 R A5 A5 R A5 A5 P Pl
6 1~ 1241 61~ 1247 6 1~ 1241
. 3.70+ 3.67+ 4.50+ 14.50+ 20.50+ 24.67+ 63.03+ 70.33+ 85.57+
WHA 30 , 214684 <0.001
1.24 1.63 0.94 3.04 2.01 1.27 5.14 4.07* 3.52
. 3.83+ 3.70+ 4.30+ 14.00+ 22.33+ 2433+ 65.87+ 7343+ 86.77+
W44k 20 30 . . 148.336 <0.001
1.26 1.32 1.02 6.49 2.54 1.73 6.86 3.49% 2.94
1 -0.413 -0.087 0.790 0.382 -3.101 0.851 -1.81 -3.166 -1.432
PA{H 0.681 0.931 0.433 0.704 0.003 0.398 0.076 0.002 0.157

e B F uw=375.148 ,P<0.001 ; F 4;=10.630,P=0.002; F .. ;=0.939,P=0.376; " 5 A jif lL 4% , P<0.001
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Tab.5 Comparison of IKDC scores in patients with ACL injury between the two groups (x+s)
AL gy
3 - 53 (o) PR JFR 1 25 PR i JEE
ENi) ARE64MA ARF 1240 AT ARF64M ARjF 12407 ENi] ARE6MA ARF 1247
LA 30 1.97+1.52  2.87+1.07 3.80+0.66 3.80+2.63  6.23+2.74 8.93+0.25 3.30+2.47  5.73£2.07 9.03+0.49
) 2L 30 1.93+1.31  2.53+1.22 3.87+0.35 4.50£2.73  7.17x2.04 9.13+0.35 447+2.65 7.43%1.19 8.93+0.25
L1 0.091 1.121 —0.488 -1.012 —-1.498 -2.554 -1.766 -3.901 0.992
Py 0.928 0.267 0.628 0.316 0.139 0.013 0.083 <0.001 0.325
- - ‘ ’HFI‘HK § : ‘hﬁfﬁ(ﬂ‘:ﬁ*) § : : i _
A ARE64HA ARig 1244 AT A6 K124 AT A6 A AR 12404
g 30 1.43+1.10  1.93+1.26 3.93+0.25 2.33+1.52  2.23+1.17 3.00+0.26 0.77£0.43  0.53+0.51 0.10£0.31
45t 26 30 1.97+1.33 1.63+1.25 3.90+0.31 2.13x1.41  2.43+1.28 3.10+0.31 0.67£0.48  0.60+0.50 0.20+£0.41
1Y -1.693 0.928 0.460 0.529 -0.633 -1.361 0.850 -0.513 -1.077
Py 0.096 0.357 0.647 0.598 0.529 0.179 0.399 0.610 0.286
w3 - 58l (EATH) FLHE 3l H AT
ENi) ARE64MH ARF 12401 AT ARE64MH RIF 12401 ENi] RE6MH ARF124H
HHLAL 30 2.23x1.52  2.13x1.25 3.77+0.73 2.30+1.29  2.23+1.36 3.80+0.41 12.73+3.85 28.93+2.89 30.60+2.53
- 21 30 1.83+1.09  2.37+1.19 3.83+0.38 1.87£1.43  2.40+1.13 3.93+0.25 12.67+6.05 29.60+2.84 30.50+2.13
L1 1.171 -0.740 —-0.445 1.231 -0.517 -1.523 0.051 -0.902 0.166
Py 0.246 0.462 0.658 0.223 0.607 0.133 0.960 0.371 0.869
@ e ‘ iﬂﬁﬁ - \ o
AT AE64MH  ARF1210A AT ARlE64MA AR 124H F{E P{H
g 30 3.97+2.21 6.43+2.36 8.43+0.94 39.97+2.80 68.07£2.96*  86.60+3.08* 1903.192 <0.001
R=c 30 4.03+£2.58 7.73+1.89 8.60+0.81 41.40+£2.99 73.27+£3.28"  87.23+2.30* 1988.302 <0.001
Y -0.108 -2.354 -0.736 -1.917 -6.448 -0.902
Py 0.915 0.022 0.464 0.060 <0.001 0.371
B F 49=3596.428,P<0.001 ; F 4y=36.821,P<0.001 ; F 5 ;=9.720, P<0.001 ; * 5 A §j kL% , P<0.001
F6 MANXXFERHEEARAE RANABRITRERLER
Tab.6 Postoperative knee stability of patients with ACL injury in two groups
HAL )
a5 _— Lachman {5 iy i LiiEE ARy B G A AN RS
PR B 1 PR It PR B 1 1A AAFAE
HHLA 30 4 26 3 27 5 25 8 22
W+ 26 30 1 29 2 28 1 29 2 28
X1 1.964 0.218 2.963 4.320
Py 0.161 0.640 0.085 0.038
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Fig.1 Patient,a 27-year-old male,suffered from anterior cruciate ligament (ACL) injury in his right knee and underwent conventional treat-
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1a. Preoperative MRI images indicate a rupture
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1h. Sagittal tibia MRI shows good continuity of the reconstructed anterior cruciate ligament six months after the procedure
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1b. Arthroscopic images of the patient during the surgery 1ec. Arthroscopic images of the patient

1d. Two days after surgery,transverse CT of femur showed the tunnel for the femoral tendon has been created 1e. Six months after

1f. Twelve months after surgery, transverse CT of femur showed a

1g. Two days after surgery,sagittal CT of tibia showed the tunnel for the tibial tendon has been created

1i. Twelve months after surgery,sagittal CT of tibia

1j. Sagittal tibia MRI shows continuous reconstruction of the anterior cruciate ligament two days after

1Kk. Sagittal

tibia MRI shows good continuity of the reconstructed anterior cruciate ligament twelve months after the procedure
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Fig.2 Patient,a 25-year-old male ,suffered from anterior cruciate ligament (ACL) injury in his right knee and underwent treatment using the pullout wire

method

2a. Preoperative MRI images indicate a rupture

2b. Measurement of ligament length within the joint cavity using the traction method during the

patient’s surgery  2¢. Arthroscopic images of the patient after the surgery 2d. Two days after surgery, transverse CT of femur showed the tunnel for the

femoral tendon has been created 2e. Six months after surgery, transverse CT of femur showed no significant widening of the femoral tendon tunnel  2f.

Twelve months after surgery, transverse CT of femur showed no significant widening of the femoral tendon tunnel
of tibia showed the tunnel for the tibial tendon has been created
tibial tendon tunnel
MRI shows continuous reconstruction of the anterior cruciate ligament two days after the procedure

reconstructed anterior cruciate ligament six months after the procedure

ligament twelve months after the procedure
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xTHAMRZ X HEHRGEE CT #1 MRI & F B R LR (xxs)
Tab. 7 Comparison of CT and MRI imaging of patients with anterior cruciate ligament injury between the two groups (x+s)
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