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ABSTRACT

The most essential and common sports injury in the lower limb in many sports
ks eeneed unera Centie : fields is the injury of the anterior cruciate ligament (ACL). Knowledge in this field and appropriate ex-
Commons Atibuion 40Intemational ercise programs can help prevent this injury for all athletes and coaches. The present research aims

¢ to investigate the prevalence of this injury in different sports fields and the results of various training
programs in reducing the risk of injury to ACL.

[VETELE The current review was conducted using international information resources, Scopus, Taylor

and Francis, ProQuest, Emerald Insight, ScienceDirect, Springer, Web of knowledge, and internal infor-

mation resources including Magiran, Civilica, SID, and Iran Medex were applied. The research date range
was defined between 2000 to 2020. In international articles, keywords such as Single-leg Landing, Land-
ing, Injury, Knee injury, Drop-landing, Training, Exercise, ACL, and in domestic papers, keywords such as

ACL, Knee Injury, Single-leg Landing, Jump, Land, and Training program were considered. According to

the exclusion criteria, only 42 articles were selected and examined out of 220.

[T Women with this injury are more affected at all skill levels, so at the professional skill level, wom-

en were affected up to 5 times more than men, and at the amateur level, the infection rate is about 3 to

4 times higher. The highest incidence is related to women professional basketball players with a speed of

5.5 per 1000 athletes training, and the lowest is among amateur male athletes with a rate of 0.02 with

the same criteria. Of the articles reviewed in the appropriate injury prevention training program, 32%

examined the effect of neuromuscular training, 18% combined training, 26% strength training, and 24%

central core stability training. With 80% effectiveness, core stability training seems to be the most effec-

tive injury prevention program.

[@TEIERT Considering the rate of this injury and the impact of this injury on treatment costs, the du-

ration of returning to exercise, and creating the ground for other injuries, a comprehensive review of

exercises effective in preventing this injury for athletes and coaches it’s important. This is especially im-

Article Info: i portant for professional female basketball players due to the incidence rate. The central core stability
Received: 25 Apr 2020 : training program had the most practical effect among the training programs. The combined training pro-
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Introduction

usculoskeletal injuries are a common

occurrence at all levels of exercise.

There are many sports injuries among

emergency documents, most of which
have been seen in people aged 5-24. These numbers are
reliable statistics, although the actual number of sports
injuries may be related to chronic injuries that have not
been reported or have not been completely treated. Re-
search shows that more than 50% of all sports injuries
occur in the lower limbs, and knee injuries, in particu-
lar, are widespread.

Two of the most common lower limb injuries are an-
terior cruciate ligament (ACL). The ACL is a knee liga-
ment that provides stability and prevents abnormal joint
movement. This acute pelvic injury is caused by exces-
sive loads generated by contact and non-contact mecha-
nisms. Annually, ACL injuries are estimated to be be-
tween 80,000 and 250,000, costing more than $ 2 billion.
In many epidemiological studies, the rate of ACL injury
in basketball and sports such as football and hockey is at
the top of the number of injuries among various sports.

Since basketball is a sport in which players are highly
exposed to cruciate ligament injury due to the significant
pressure on the knee and the need to run, jump, and cut
movements. Many injuries, especially knee injuries, oc-
cur during single-leg movements because the forces and
movements of the trunk and lower limbs are more signifi-
cant during single-leg movements. Since jumping is one
of the essential skills of many sports, it can be decisive
in sports competitions, and the need for comprehensive
information about its characteristics in all areas is felt. To-
day, biomechanics is the way for coaches and athletes to
present and modify sports patterns.

Materials and Methods

This review study was conducted by reviewing library
studies. Articles were obtained from searches in reputable
databases, including Scopus, Taylor and Francis, Pro-
Quest, Emerald Insight, ScienceDirect, Springer, Web
of knowledge, and internal information resources includ-
ing Magiran, Civilica, Scientific Information Database
(SID), and IranMedex. Search for keywords such as Bas-
ketball Knee Injury, Single-Leg Landing, Landing, Injury
Exercise, Training, ACL Drop-landing in international
articles and keywords ACL injury, Knee injury, One-leg
Landing, Jump, Landing, and Training Program used in
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domestic articles. The selected articles were articles in-
dexed from 2000 to 2020 for international articles and ar-
ticles indexed from 2000 to 2020 in national papers. Na-
tional and international articles were published in journals
relevant and authoritative related to sports science, where
access to the full text of the article was possible.

The research area of the articles were knee injury pre-
vention exercises, ACL injury, jump and landing, and the
prevalence of ACL injury. Exclusion criteria were articles
with the community, characteristics or small or uncertain
sample size, articles that the training method was not well
defined, articles that focused on physical or mental dis-
abilities, and similar articles in the section on effective
training patterns Excluded from research. A total of 220
articles were reviewed for this study, and 42 papers were
evaluated.

Results

The research findings are presented regarding injury rate
and ACL injury prevention programs. Regarding the rate
of non-contact ACL injury, the results showed that wom-
en with this injury are significantly more affected than
men at all skill levels. Hence, women suffer up to 5 times
more than men with professional skills. They became
infected, and at the non-professional level, the infection
rate is about 3 to 4 times higher. The highest incidence is
related to women professional basketball players, with a
rate of 5.5 per 1000 athletes training. The lowest is related
to non-professional male athletes with a rate of 0.02 with
the same criteria. Out of the total number of articles re-
viewed in the appropriate injury prevention training pro-
gram field, 32% examined the effect of neuromuscular
training, 18% combined training, 26% strength training,
and 24% central core stability training. The core stability
training with 80% effectiveness seems to be the most ef-
fective injury prevention training program.

Discussion

The research results show the frequency of ACL injury
in basketball athletes. The rate of this injury in profes-
sional and non-professional athletes is higher in women
than men. The frequency of this injury was highest in pro-
fessional female athletes and lowest in non-professional
male basketball players. The high injury rate, the high
cost of treatment, long return time, long-term chronic ef-
fects, and other injuries require special attention for pro-
grams to prevent this injury. One of the ways to prevent
injury is to prepare a program to reduce the risk of injury,
so several studies have been done in this field. The most
common preventive training programs are neuromuscular
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training, strength training, central core stability, and hy-
brid. Due to the frequency of reported effective changes
and comprehensive effects on kinetic and kinematic el-
ements, core stability exercises have significantly im-
proved biomechanical properties effective in preventing
damage in the short term. Most researchers believe that
increasing the training period from short to long may af-
fect the biomechanical properties of the lower extremi-
ties. On the other hand, due to the high number of reports
of the ineffectiveness of combined exercises in reducing
the risk of this injury, it seems that a Non-hybrid train-
ing program had more effective in reducing the risk of
ACL injury. The hybrid training requires more research to
achieve the desired result.
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34. Pre-exposure prophylaxis(PEP)
35. Isokinetic dynamometer
36. Women's National Basketball Association (WNBA)

Jl e 420 WA+ Qo Sl S5 ol el ST 28
Sl yo3 Sl gl 235 )0 dtunits S (59 0SB g
35 aablon S k9 o gz g Coly Byl 93 2 30
230 oy B L Y10 Jlo 0 Pl Ka g e [YF]
s 9 Silfogr glaius 59 20l 2 (e Sl yad
VLS 52 5 ontbed e oolad elolie blyy oma] Dle
s3obas & ygody LS5l 5 a5 Fe gl ol jo.aisks ploxil
W) M @N.a.c sas CAL.)JASB ‘_j):.S 05; o L
S 4y an (0 b dw Sl s j) L8 Mae ouac 09,8
09,5 § Wid)S o p)S Latuine (S el daliy b aiBs 65jlge
oly e plodl [y 093 (S yed dalip Jloji ©jg0dy S8
ool b il by &S > (ped (el alan VYl ey
Pale 5 et 5 b 5 Sianlog,) S5aes S
Ve 3l Sl 99 5 659 e 9 S e aguble uilasl
IR 53595 3)9% 32 J dns 4 (oo Vo b g JB 4l Lo
09809 dsly (s Sosll 4 gl cnl 5 o) Kinghy a8 S
958 Gyed ol Gl ot ol 9550 5L S L
95" SeilaiS o 7 (SeteS sl jeiie 90 10 4l 0 Lo
o35 by g2 503 Al ol Lol eolas Lt 1y (6 loline uglas 09,5
ShalS 30 il o ™ CuanigS 41T § T g (slovg e (555!
TS 33 5059 5 ool ol dolyy oo 43 Sl s
PV o o Nolen 5 e joges IVV] 0l 550 )5
Pl gl 59y 1 Jola3 355 (33505 53 @ (ol
ol a5 90 K 50 alisie oo 005w 3l 03 YT gl
09,5 yd e b slael Ha Ve g aslllan 3590 (52 p03 09,5
3 has Sllasil Jad jlax g 8 .wod gamaiws JuS
B Ghomis )90 S5 Gl pladl T zly (VL
@ Jols aseao by oy 505 4230 VO B Y o b Job jo.c8 )8
Ol gl o Al aslllaes 90 095" ()IS005 59 gy iy yed
U‘l‘ ‘Q‘)i‘mj}." Q‘)U—GS.J J}l’f 2 S92 )Ua.ﬁl )| 399 Qﬁg‘la)-"
&> il el 59 2 686 Sl 0 iy Sl o5
o alad abolie blsy ol 9550 50 saiSuall dons
sa‘dsélomalob)wié)yAJQ)}Af4505;0.;‘015&.&
5 el Lol [YA] 89 0000 &) (0 505 09,5 0 (susled jud
2 sdolai oad JyuS onped o VoA Jlo o oS
5 Uialesl 09,5 10 ,IK83,9 ADY olass ol 5l a8 a3

25. Zebis

26. Electromyography (EMG)
27. Kinetics

28. Kinematics

29. Agonist

30. Antagonist

31. Soderman

32. Postural balance

33. Gillchrist
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37. Estrogen
38. Progesterone
39. Femoral
40. Stiffness
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