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Application of 3D printing guide in microscopic anterior cruciate
ligament tibial avulsion fracture fixation

ZHAO Chengjin, FENG Yangyang, LI Nannan
(Department of Trauma Orthopedics, Yanan University Affiliated Hospital, Yan’an 716000, China)

Abstract Objective: To analyze the clinical application and efficacy of 3D printing guide in microscopic anterior cruciate ligament (ACL)
tibial avulsion fracture fixation. Methods: 100 patients with ACL tibial avulsion fractures in the Department of Trauma Orthopedics of
the Yanan University Affiliated Hospital from October 2020 to October 2024 were selected and randomly divided into the conventional
group (conventional microscopic ACL tibial avulsion fracture fixation, n=50) and the 3D group (3D printing guide-assisted microscopic
ACL tibial avulsion fracture fixation, n=50). The perioperative indicators, knee function, quality of life, incidence of flexion contracture,
and complication rate were compared between the two groups. Results: Patients in the 3D group experienced less intraoperative bleeding,
postoperative drainage, operative time, fracture healing time, time to start knee function exercises, and length of hospital stay than those in
the conventional group (P<0.05). The International Knee Documentation Committee score, Tegner knee motion score, Lysholm knee score,
and Health Survey Short Form Score showed no statistically significant difference hetween the two groups before treatment (P>0.05). While
all scores in both groups increased after treatment, and the 3D group outperformed the conventional group (P<0.05). In the 3D group,
there was a decreased incidence of 5° flexion contracture, total flexion contracture, and complications compared to the conventional group
(P<0.05). Conclusion: The clinical efficacy of 3D printing guides in microscopic ACL tibial avulsion fracture fixation is remarkable, it can
effectively promote postoperative knee joint function recovery, improve the quality of life, reduce the incidence of flexion contracture and
complications, which is worthy of clinical promotion.
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HAE )7 ( Anterior Cruciate Ligament, ACL)
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1.22 3D ZH 173D TEI R M a4l Bhsi & ACL IR
8 AT [ E AR (AR 1A~B) o BEARATA
CT =i 5 3D 4TENALBE, B AT ETE M T 10

FHBE—MARER [x s, n(%) ]

Table 1 Comparison of general data between the two groups of patients [x s, n (%) ]

. FHh SHEEA TR HhRRE ZHEAL Mc Keever 4>#!
45 - ’
(%)  BE (d) ] % E% 2 XEER Ei AW AW E

3D A 48.52 + 7.88 + 28 22 18 18 14 25 25 23 27
(n=50) 8.13 1.97 (56.00) (44.00) (36.00) (36.00) (28.00) (50.00) (50.00) (46.00) (54.00)
wHIA 47.94 + 7.70 = 30 20 20 15 15 26 24 19 31
(n=50) 7.47 1.89 (60.00) (40.00) (40.00) (30.00) (30.00) (52.00) (48.00) (38.00) (62.00)
X Z/ME 0.372 0.467 0.164 0.412 0.040 0.657

P& 0.711 0.641 0.68b5 0.814 0.841 0.418
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Figure 1 Schematic diagram of surgery for patients in the
3D group
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*2 MABEFBFARHIERLE (X+5)
Table 2 Comparison of perioperative indicators between the two groups of patients (x s )

45) APHME  AESER g (min) FOSCE FBREDIE  pa (a)
3D 4 (n=50) 58.41+6.14 93.45+7.30 46.76 +6.58 2.33+0.46 39.38+2.52 8.92+2.03
A (n=50) 62.30+7.89 97.46 +7.38 50.54 +7.13 2.57+0.36 41.32 +3.31 10.42 +2.03

tE 2.752 2.732 2.755 2.910 3.296 3.695

P& 0.007 0.007 0.007 0.005 0.001 <0.001

®3 MABEBRXTIIRELE (x+5)
Table 3 Comparison of knee joint function between the two groups of patients (x+s )
- IKDC ¥4 Tegner iE4> Lysholm ¥4
eI7 Bl =P id =] SEIT Al Nebid =] bl =pad=1
3D 4 (n=50) 50.40 +4.99 88.28 + 6.88° 2.60+0.57 6.56 + 1.58° 49.90 +5.87 85.14 +7.26°
EMA (n=50) 51.12+6.06 74.46 + 8.29° 2.52+0.51 4.94 +1.22° 50.42 +6.06 72.22 +9.36°
tE 0.648 9.068 0.742 5.740 0.436 7.714
P& 0.5618 <0.001 0.460 <0.001 0.664 <0.001
T SALNRITHTALL, "P<0.05
*4 WHEBE SF-36 TN (X 25)
Table 4 Comparison of SF-36 scores between the two groups of patients (x +s )
_ INIETHRE IRIATIAE HRTIBE MRETS
=Rl ievid =] =rid:] =t id=] =P idl] b =] =PIl V=pid =1
3D4H (n=50) b54.24+6.94 78.36+6.26° 51.08+6.38 78.20+5.02° 5252+518 72.00+7.33° 48.96+6.13 69.22 +7.26°

EMA (n=50) 54.04+£9.26 67.40+7.28"° 50.22+7.90 69.20+6.96° 52.92+5.88 61.30+8.10° 48.28+6.32 60.76+6.14°

tE 0.122 8.073 0.599 7.414 0.361 6.924 0.546 6.292

P{& 0.903 <0.001 0.551 <0.001 0.719 <0.001 0.586 <0.001

W SARLAITHIHIEL, "P<0.05

x5 MABREEHMERFLEREE N (%) ]
Table 5 Comparison of the incidence of flexion contracture
between the two groups of patients [n ( % ) ]

*6 WMEBEHAEREZRER([N(%)]
Table 6 Comparison of complication rates between the
two groups of patients [n ( % ) ]

A7 5° B EgE 10° EHERE  RRERR AR WERG XTEE HORE BERE BRERBR
3D 4 3D 4
(750) 2(4.00) 1(2.00) 3(6.00) (ngg) ©(000) 2(400) 1(200) 1(2.00) 4(800)
41 4 BHY
e 8 (16.00) 2 (4.00) 10 (20.00) BAA ) 400) 5(10.00) 3(6.00) 2 (4.00) 12 (24.00)
(n=50) (n=50)
x’1& 4.000 0.344 4.332 x’ & — 4.762
P& 0.046 0.558 0.037 P& = 0.029
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