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Abstract: [Objective| To investigate the risk factors of anterior cruciate ligament injury (ACLI) caused by vault training and the effect

of postoperative rehabilitation training. [Methods]| A retrospective study was done on the patients who underwent arthroscopic ACL recon-
struction for ACLI due to vault training in The 940" Hospital, Joint Logistics Support Force of PLA from October 1, 2019 to October 31,
2022. The data regarding their general information, injury status, follow—up and re—training data were compared. [Results| A total of 356
patients with knee joint injury caused by vault training were included into this study, including 117 patients with knee joint injury caused
by vault training I, 158 patients with knee joint injury caused by vault training II and 81 patients with knee joint injury caused by vault
training I1I. The VAS score, Lysholm score and ROM were significantly improved in the patients after operation compared with those preop-
eratively (P<0.05). However, there were no significant differences in the main evaluation parameters, including different age, different mili-
tary ranks, different time periods after injury and different injury subjects (P>0.05). During the follow—up, 99 (27.8%) of the 356 patients

reached the standard of re—training, and it took an average of 16 months to recover to the state of re—training. [Conclusion| Vault training is
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an important cause of ACLI. Although the patients are well recovered in clinic state, the recovery period after injury is long and the re—train-

ing rate is low.

Key words: military training, vault training, ACL injury, re—training, prevention
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AW 81 6 (22.8%), AMul: A A4 138 1l
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KIT) 14 5] (3.9%). B s BIis se s FA,
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Y RSP RRE . YA L AR BETT 12~36
DA, R IR, i AR, BETT
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B 1. g, 31 %, BRI ACLL, 1a, 1b: RATEE MRI R s 22 SR 38 Sy 2t W, 18 a i i ie o /K
b, AR SR s Le: 47 BARIEZE Ui ACL ARG R A X 4 A $n B R E AN B E YO B R 1d: RIE 1 AER
7 MRI $R AR U ARG, Wi e 5 Rt

Figure 1. A 31-year—old male suffered from left knee ACLI secondary to vault training. 1a, 1b: Preoperative MRI indicated discontinuity

of the anterior cruciate ligament of the left knee, proximal tibial medullary edema, and partial injury of the medial collateral ligament; lc:

X-ray after ACL reconstruction with autologous hamstring tendon graft revealed bone tunnels and implants in proper positions; 1d: MRI

1 year after surgery indicated good signal of the reconstructed ACL of the left knee.
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R 1. TEFRERGRABLLER
Table 1. Comparison of data of patients in different ages

<25 B =25 4

D P{H
o (n=145) (n=211)
ZERS (AF, X ) 6.5+4.9 74549  0.090
WG (), 52/ F0) 118/27 176/35  0.619
TRREACE (1, HR/R/
} 29/37/62/17  41/73/82/15  0.198
/%)
BMI (kg/m’, X +s) 21.7+3.0 23.3+2.8 <0.001
P BT AR (d, % +9) 102241325 185.3+4882  0.046
HOEE (], B —/Bk
B 54/60/31 63/98/50  0.346
Z/k =)
I3 (B, 221 TR0 75/68/2 106/101/4  0.909
A (9, Je/MCL/LCLY 52/8/1/28/49/  47/10/1/53/

0.174
mM/IM/dM/KIT) 2/5 89/2/9

FARBE] (min, T +s) 89.6+17.6 90.1£16.9 0.524
VAS W41 (O3, & )
AR 4.2+1.7 44+15 0282
ERI ] 0.30.8 0.4+0.8 0.174
PAE <0.001 <0.001
Lysholm W43 (43, & +s)
AT 52.8+4.8 532+4.1 0314
ERI ] 89.745.5 89.5£5.5 0.747
PH <0.001 <0.001
RIS (B, O/1+/2+/3+)
AR 0/11/105/29  0/24/147/40  0.422
RIKBEVS 134/11/0/0 189/22/0/0  0.365
Pl <0.001 <0.001
JEEAH-JE ROM (°, % +5)
AR AT 92.0£13.4 90.1+11.2  0.186
/i) 132.0+6.0 131.9+5.7 0910
P <0.001 <0.001
ST (], /) 113/32 144/67  0.045
ZNFEEINIE (A, ) 14.324.0 16.6+4.6  0.019

3 3% i

AT LA 356 191 K Bk Sh I 2580 ACLI 43 53 .
o, Bk — i Lu Bk 32.9%, Bk E S
44.4%, Bk —=FLHEB b 22.8%, K KIT 14 5
d BB 3.9% . XU R ACLR FARJE, X
TIIRERE R, FHTE 16 D HBRRKE 282
YRAS, EIIEN 27.8% ., X LOBAEA] 3 S B T 15
A EFRRE, T BN EG EE, LA R
13 T AEFIAE 16 I A EE G )
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Table 2. Comparison of data of patients in different military ranks

sh =g HEUA P
(n=294) (n=62)
WS (%, T +s) 26.6£5.0 26.0£4.4  0.368
TR (4F, & +5) 6.6+4.8 9.0£5.1 <0.001
TRREAKT (191, P/ R/aT/2%) 57/86/122/29  13/24/22/3  0.328
BMI (kg/m’, X +s) 22.7+3.0 224428 0386
B BT AR (d, 7 xs) 145.8+.391.4 178.2+367.4 0.551
HORE (], Pk —k
92/134/68 25/24/13  0.383
Z/H =)
T (191, 224780 153/136/5 28/33/1  0.606
B0 (B, MCL/LCL/mM/  82/16/2/67/112/4/  17/2/0/14/26/
1IM/dM/KIT) 11 0/3 0908
FARIFE] (min, & +s) 90.7£17.0 88.0£17.9  0.262
VAS 145 (& +5)
AR 43116 45+14 0316
ARUBEDT 0.3+0.8 0.4+1.0  0.947
Pia <0.001 <0.001
Lysholm 343 ( & +s)
A 53.1x4.4 52.9+4.5 0.707
ER/ ] 89.5+5.3 89.9+6.2  0.252
P <0.001 <0.001
RS (R, O/1+/2+4/3+)
AR 0/28/209/57 0/7/43/12  0.822
E Uil 267/27/0/0 56/6/0/0  0.903
PA <0.001 <0.001
JEAH - ROM (°,  +s)
AR 90.3+11.8  94.0+13.4  0.030
ARUHEDT 132.1£5.8 131.2+5.7  0.243
PAH <0.001 <0.001
AN (1, /A ) 771217 22/40  0.138
SINEZIE (A, 7 xs) 15.5+4.6 16.8+4.3  0.241

PTAER, B RS E NI G0
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Fedan 7B b i m B LBk BRE IR
HEARaRE: BkS— RhRREsREsts) . B —
(T BREE B BE D) Ak = (S ARESEMNBED) . A
WS B SN Zeh B N R e T 1 PRA A, OF

20 TAHICH R E g (B 2), T4 Rkt 5Bk
YN H BAEEAEM . 1o, Sty .
PERI UYL BEOCTT R AR Y R R B S Ak
il 4 I ACLI YR BN K,
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Table 3. Comparison of data of patients in different time intervals after injury

Bzt APEMA (n=77) WA (n=104) VI (n=175) P1{A
WY (¥, ) 27.5+5.3 26.1+4.8 26.2+4.8 0.118
TS (4F, X +5) 7.1x4.9 7.3%5.1 6.9+4.8 0.748
HRGL (], /A 68/9 78/26 148/27 0.041
TRBEAKF (9, D/ R/ml/2%) 8/26/35/8 22/33/40/9 40/51/69/15 0.465
BMI (kg/m’, X +s) 24.0+3.0 22.6+3.0 22.122.7 <0.001
HRE (171, Bk —/Bk S ks =) 28/31/18 33/53/18 56/74/45 0.421
TR (191, 224580 32/44/1 58/43/3 91/82/2 0.243
It (9, FTS/MCL/LCL/mM/IM/dM/KIT) 8/6/1/10/44/0/8 32/6/0/20/40/2/4 59/6/1/51/54/2/2 <0.001
FAREFE] (min, 7 +s) 90.6+17.8 88.9+17.2 90.9+17.0 0.611
VAS P43 (& )
PN} 6.0+1.3 4.9+0.8 3.2+1.1 <0.001
KK 0.6+1.4 0.4+0.6 0.3+0.8 <0.001
PAE <0.001 <0.001 <0.001
Lysholm PF4) ( % %s)
Nif] 53.5+4.0 52.5+4.1 53.1+4.7 0.446
KK 90.2+5.6 89.3+5.8 89.5+5.2 0.669
PAE <0.001 <0.001 <0.001
RIS (B, O/1+/2+/3+)
ARHT 0/7/60/10 0/10/73/21 0/18/119/38 0.534
ER/i] 67/10/0/0 93/11/0/0 163/12/0/0 0.262
PAE <0.001 <0.001 <0.001
[~ ROM (°, & %s)
AR AT 92.4+13.1 90.4+12.8 90.7+11.3 0.519
/i) 132.3+6.5 131.5+5.5 132.1%5.6 0.620
PAE <0.001 <0.001 <0.001
SR (], J2) 53/24 73/31 131/44 0.533
SZIEEE] (H, x5 16.9+4.6 16.8+4.5 14.5+4.2 0.033

BE S INZREC ACLI AN 3R J2 2850 ARSI Z AT
B SN R BN as b 0 5 LA BN 25 1Y)
PR, Biln, 7eBbSIgg st T genhi
iy IR L SR AR 2P, R A R
YRR H O R, IR T3 A o e S 2% v
HEYEE, RIS R HAT R . H
R AR B O S . SRR RS, |15

ANTETHE DL A B (BT (0 55 N R 55, e PR R A I et
TP LS it o A SRR RN S b 8 £ K2R
R, IS IIERCR, AUFTERE T R B 70
PR LT 7 PR A (1) NFTIEAT e A B
iz g s (2) R R RO R O IURE B9 )
gl vl (3) RINBEARNZR s, NZRNIE e
B, TR AR ST 5 (4) I HA
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WL SR ZEATER , I R AN AR R B iR
0575 (5) SRIEIERRE B G ", AR,
TEFIAR DX IO By 1 el b e, DU K 2 il
1, W E s (6) msRUIZRG i E 2, BB

(1) —EREAY . BRSIRLAT, L%
PERUG ™ S EAREIER SO . T LA RO
TR A RVACR, TR R 09 E R GLHERA
AT,

4. FEBGHBEHRERLR

Table 4. Comparison of casualty data from different injury causes

izt Bk — (n=117) Bk — (n=158) Bk = (n=81) Pl
AR (B, X £5) 25.9+4.9 26.6+4.9 27.145.0 0.222
TRy (4F, % +5) 7.424.6 6.9+4.9 6.8+5.3 0.584
YRGE (1), HI%/22E) 92/25 134/24 68/13 0.383
PREEIKSE- (9], £/ K/l /22) 22/34/54/7 34/51/56/17 14/25/34/8 0.603
BMI (kg/m’, ¥ +s) 22.7+2.7 224429 23.1+3.2 0.263
5 EFARME (d, 7 ) 118.8+217.4 119.74235.5 260.6+686.8 0.015
JBERIs (191, 2245780 66/51/0 78/76/4 37/42/2 0.302
A It (9, JB/MCL/LCL/mM/AM/dM/KIT) 37/7/0/21/47/1/4 36/9/0/43/62/1/7 26/2/2/17/29/2/3 0.210
FARIE] (min, x +5) 89.8+17.7 91.1+16.6 89.3+17.8 0.700
VAS 343 (& +5)
NIl 4.4x1.7 4315 4.2+1.5 0.667
ERIiv] 0.4+0.9 0.4+0.8 0.2+0.6 0.351
PAH <0.001 <0.001 <0.001
Lysholm -4} ( & +5)
AR AT 53.3+4.5 53.0+4.3 52.7+4.5 0.614
ER/i] 89.5+5.3 89.6+5.7 89.5+5.4 0.976
PH <0.001 <0.001 <0.001
TR (B, 0/1+/2+/3+)
AR 0/12/82/23 0/13/116/29 0/10/54/17 0.988
ER/i] 107/10/0/0 144/14/0/0 72/9/0/0 0.807
P <0.001 <0.001 <0.001
JEfHi-JE ROM (°, & +s)
AR 92.1%13.6 89.7x11.5 91.8+11.1 0.206
RIKBEDS 131.0+6.4 132.5+5.3 132.245.7 0.100
P <0.001 <0.001 <0.001
SR (W, 275) 88/29 114/44 55/26 0.529
SZYNEFTE] (H, % ) 16.224.1 15.7+4.7 15.7+4.8 0.883

AW TEAFAE—E B JR R, SR T IR 23 A 7
%, ARG, Howi—ruoitss, X
Wl sCRe s AAHTFEREVINT RIS, w] REJCIA 4z
P RINGY PRCR AN BEDTid R vh 32 Z Fhah
PN AT IR0, 473 6% B AR S TR R R T REAF A
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Figure 2. Schematic diagram of basic postures during the Chinese Wooden—horse training program and related injuries analysis.
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