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CONTEXTUALIZACION
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Finch (2006) & van Tiggelen et al. (2008) - ¢



+ .
CONTEXTUALIZACION

Risk factors for injury Injury mechanisms
(distant from outcome) (proximal to outcome)

Y
A

-

— INTRINSECOS ——

Internal risk factors:

pos
o

® Age (maturation, aging)
e Gender
® Body composition (eg —
body weight, fat mass,
BMD, anthropometry) /

Predisposed
athlete

Susceptible

athlete

® Health (eg history of L EXTRiNSECOS L
previous injury, joint
instability) Exposure to external Inciting event:
* Physical fitness (eg risk factors:
muscle strength/power, ® Human factors (eg team ® Joint motion (eg
maximal O, uptake, mates, opponents, referee) kinematics, joint
joint ROM) * Protective equipment (eg forces and moments)
* Anatomy (eg alignment helmet, shin guards) ® Playing situation
intercondylar notch * Sports equipment (eg skis) (eg skill performed)
width) * Environment (eg weather, e Training programme
e Skill level (eg sport, snow and ice conditions, ® Match schedule
specific technique, floor and turf type,
postural stability) maintenance)

Bahr & Holme (2003)
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Gender 1 omt Peotigue
Family History T Lateral Trunk Displacement
COLIAL/COL12A1/COLSAL Genes runk Range of Motion
MMP3 Gene Altered trunk/hip flex angles
Menstrual Phase & g N
Generalized Joint Laxity Hip Flodon
Hip Abduction
Deeper Femoral Tnlp Extension on Landing
Tight IT@
Genu Recurvatum, TQ uad Activation
ACL Volume & «———T Quad Dominance

& Hamstring Activation

CONTEXTUALIZACION

COLIA1/COLI2A1/COLSAL Genes f M
Generalized Joint Laxity 1u(eul Trunk Displacement
Menstrual Phase Altered teunk/hip flex angles
Gender fh‘unk Range of Motion

4 Hip Abduction
Tmp Extension on Landing

Quad Activation &
Dominance
J Hamstring Activation

Modifiable

lnip Strength Measures

i—— lﬂvu volume

l Depth of trochlear groove

<« Txm Abduction

TAnkle ROM, rearfoot ,
collapse, navicular drop, =

& arch height index 3. ( )
o

: ll’eak pressure & vertical GRF
I T Lateral pressure &
Vertical peak force

— T(Momem and Angle)

C Midsubstance
1Pcak Knee Ext. Moment : tml Knee Ext. Moment ~7
tntercondylar Notch [ Shallower Media! Tibial Plateau 4 . Knee Abducth
V 5V —— ;"" “:"‘"""‘ Aoinen: Thinner ACL Midsubstance Knee Abduction Moment o et
Knee Stiffness
1 Tibial Slope & Plateau Aon Jknee Flexion & stiffness N
Rearfoot varus y
e Kicking Leg \Su»omnsm >
b Artificial Floor —Artificial Floor ~
¥ Ankle Dorsifléiion © < High COF Surface
Non-Modifiable Modifiable Non:Modifiable Moditiable Non:Modiluble M
_— -
Gender Explosive strength Menstrual Phase
/ | Teunk flexion Generalized Joint Laxity
¢Nlp Strength Measures
and ER
Shortened quad "
H Strength
Kames ~ Delayed gluteus activation Vhomsing
\ l Quad and Hamstring TVl tMGJ,ST EMG
1 € strength
PF contactarea Yetexion angle & VMO response
. i
Poatetts wacking & om >/ Knee Abduction +— T ige s omest

A. Retrospective investigations which
propose ACL/PFP risk factors for
merged male and female populations.

B. Retrospective investigations which
propose ACL/PFP risk factors for only
female populations

C. Prospective investigations which
propose ACL/PFP risk factors for only
female populations (includes
prospective case control).

Myer et al. (2013)

NO MODIFICABLES vs MODIFICABLES



“The best evidence from the best research groups in the
world cannot come to any agreement of a cause of injury,

simply because there are TOO MANY factors involved”
Dr Joe Warne, Setanta College

Body type Athlete Decision Training Type
Anatomy W Game Situation Training Surface

Weight/BMI Match Schedule Playing Position
Sleep Skill Level Joint Stability Flexibility

Stress Psychological Factors Playing Time
Weather Conditions Risk Taking Health

Fatigue Biomechanical Factors Fitness
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Ayala et al. (2019); Lopez-Valenciano et al. (2018); Oliver et al. (2020)
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VARIABLES PERSONALES

FACTORES DE RIESGO DE LESION



Composicion Corporal } Nivel Rendimiento
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l Deportes Macional Intzrnacional Tuciudad Opinion Genezy TV Cultura Mas -
FUTBOL » LALIGA SEGUNDA CHAMPIONS LEAGUE EUROPALEAGUE MAS

FUTBOL

Asenjo se rompe el ligamento cruzado de
la rodilla izquierda, su cuarta lesion de
este tipo

= ELPAIS DEPORTES

FUTBOL BALONCESTO TENIS CICLISMO FORMULA1 MOTOS GOLF OTROSDEPORTES FOTOS LASFIRMAS BLOGS TITULARES»

LIGA EBVA JORNADA 17 | REAL MADRID - REAL SOCIEDAD »

Canales se rompe el ligamento de la rodilla izquierda

SE ROMPIO EL TENDON ROTULIANO DE LA RODILLA IZQUIERDA ANTE EL LIVORNO

Otra lesion rompe a Ronaldo para
siempre

iDemhélé, otra vez lesionado!; entre tres y
cuatro semanas de baja

NEWS @ EDITION: | s |

LEAGUE ~ AFL  FOOTBALL  RUGBY | NBA  CRICKET MMA  TENNIS  ALL SPORTS MORE

NBAHOME  PHOTOS  VIDEO  BRACKET CHALLENGE ~ SCORES ~ SCHEDULE-  STANDINGS  STATS = =

Derrick Rose set for another season-
ending knee surgery

RR=12[11:13)
6 P<001 () Pravious hjury
No previous Injury
8 g RR«1.4[1.2:1.6)
5 P<.001
£
g 4-
c
=
z
8 3- RRe1.1]0.8;1.4)
| P=.220
g
g 2- ~
& RR=1.6[122.1)
7 P04
1 %7 % f
| = o
5711030 lavra| 7 [ 11/280] 7 a7
SIS % T
J 56/1660 [(272044 3773600 [f;‘;m
0- T o
Ankle Knea Thigh Groin

Figure 1. Risk of new injuries for players with previous
injuries for each of the 4 specific regions. Each limb has been
treated separately in this analysis. RR, relative risk.

Steffen et al. (2008)
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Cases Controls Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.1.1 Previous history of ACL injury
Bourne 2015 2 16 19 178 14.3% 1.17[0.30, 4.58] .
Opar 2015 5 19 23 191 37.3% 219(0.94,508] I .
Verrall 2001 4 7 22 107 484% 2.78[1.32,5.84) ——
Subtotal (95% Cl) 42 476 100.0% 2.25[1.34,3.76) = =
Total events 1" 64

Heterogeneity: Tau*=0.00, Chi*=1.35,df =2 (P=0.51); F=0%
Test for overall effect. Z= 3.07 (P=0.002)

0.05 0.2 1 5 20
Reduced injury risk Increased Injury risk

Test for subgroup differences: Chi*=0.82, df=1 (P=0.37). F=0%

Concussion Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Brooks et al. 2016 15 75 17 182 143% 2.43[1.14,5.16) e
Burman et al. 2016 67 281 180 1259 28.2% 1.76 [1.29, 2.41) =
Finoetal 2017 57 110 39 110 20.2% 1.96 [1.14, 3.36] el
Herman etal. 2017 45 73 30 116 17.5% 4,61 [2.46, 8.64) ——
Nyberg et al. 2015 56 122 35 90 19.8% 1.33[0.77, 2.32) -To—
Total (95% CI) 661 1757 100.0% 2.11 [1.46, 3.06) =3
Total events 240 31
Heterogeneity: Tau®= 0.10; Chi*= 9.70, df= 4 (P = 0.05); F= 59% I t t i
Test for overall effect: Z= 3.95 (P < 0.0001) 0.01 0.1 1 10 100
Greater control Greater concussion

Athletes who had a concussion had 2 times greater odds of sustaining a MSK injury than
athletes without concussion. Athletes who had an ACL injury had 2 times greater odds of
sustaining a subsequent hamstring injury.

McPherson et al. (2019); Toohey et al. (2017)
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INSTRUCCIOMES: Te pedimos gue completes este registro sobre las lesiones padecidas

la TEMPORADA PASADA.

£Cuantas lesiones padeciste la temporada pasada?
Reflena una ficha por cada una de [as Jesiones padecidas:

CUESTIONARIO o T aa————

molestias?

AUTORREPORTE T | ] e s e
= k
E
]
- Ll
= = ! |1 .
Ze | Inen Pl V) SITUACION | ENTRENAMIENTO FARTIDO OTROS | NOSABE
=5 \ 3 (hdarcar ol gue
N o e correspaada)
£
= |
% (i ! P——
% AATLESE. DESCRIPCION
. | DETALLADA
o Wiy 11 DELA
’ ek - LESION
- |
J
\ ) — 5 j =
I . & 4 mseaet | g \asvo ADVERSARIO | | COMPA- | | MATERLALEQUL T
P anl T
& CGRAVEDAD (AMarcar Ia que corresponda)
LIGERA (Churdo requigre de | LEVE (Cuuamdo reguiere de 4~ MODERADA (Chmmdo SEVERA [Crumdo requisrs
, 1-3 dia de Beaja) 7 durs da Bajm) requiere de §-18 dinr de bl muis do 28 dins de baja)
!-" AFECTACION A LA FRACTICA DEPORTIVA
Coanfos entrenamientos bas | ;Cnanfos parfidos has perdido a cansa zAlmna ofra consecnenda producda por a
perdido a cansa de la lesion™ de 1 lesion? lesion” Describir
e <3
I ———
A qué atribuyes la lesion?
e ‘
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MADURACION

-0~ Men

Number of cases

RACAR VPV GV NP P P P
Age (years)

Figure 1 Distribution of patients in the Norwegian National Knee
Ligament Registry by age and sex.

Renstrom et al. (2008)
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Mayor riesgo de lesiones por sobreuso

(hasta x5)

£ 3

92.7
100 -
80 -

64.6
60 -
40 -
18.7
20 -
0 Ll Ll
Pre-PHV Circa-PHV Post-PHV

Robles-Palazan et al. (2021)
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PRE-PHY / CIRCA-PHY / POST-PHY

GROWTH-RELATED INJURIES = L !}-—A—#\—:}-ﬂﬁ!‘}%%r\f—ﬂ :F'-* T LY 33(30%) / 47(42%) 7 31(28%)

Sever's disease :_ X . { : ——s L - 13(65%) / 6(30%) / 1 (5%)

Osgood-Schlatter disease = seee 3 e : : : . .ol . 14 (50%) / 11(39%) [ 3(11%)
Anterior inferior iliac spine = . LI “ .‘ 0 " - ' Ve I(12%) 0 1R (69%) 7 5(19%)
Ischial tuberosity = i I T — : 2(17%) 1 T(58%) /3 (25%)

Anterior superior iliac spine = . ﬁ—H . O /1 (14%) [ 6 (86%)
Spondylolysis = . . 1:‘—1—4-4-: 0% /1 (8%) fo12(92%)

T T T T | T T T | T 1

T8 80 82 84 86 L] 40 2 04 96 98 1040

Percentage of adult height

Monasterio et al. (2021)



2
O
O
=
=
%
=




==

MADURACION
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Maduracion sexual




+ .
MADURACION

ip A — Growth deceleration phase

[ S
w h

Height gain B — Growth acceleration phase ~ onset of peak height velocity (PHV)

C — Peak height velocity (PHV)

n
o

D — Growth deceleration phase ~ cessation of PHV

@ O

E — Termination of growth

2 o N - N
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Maduracion somatica

LS

©
@

—
—
—

o

!
r

N

N\
I 23 456789101 I2I3I4ISI6I7IOE9

Adaptado de Towlson et al. (2020)
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Se recomienda medir
cada 3-4 meses

S

ATENCION a
incrementos
>7.2cm/afio o
0.6cm/mes

Sep Dic Mar Jun
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Z-Score

< -0.5 “Late maturing”

-0.5to0 0.5 “On time” — 68% of data —»

> 0.5 “Early maturing” 7 95% of data
Vi 99.7% of data
—] \
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MADURACION

Maturity offset
< -1 “Pre-puberal”
-1 to 1 “Puberal”

> 1 “Post-puberal”

Prediction Adult Height
< 85% “Pre-puberal”
85 to 96% ‘“‘Puberal”

> 96% ““Post-puberal”

Sitting Mother Father % PAH ~ i
Stature ; Body Mass Maturity Z-: Mirwald
Name Age Height Height Height PAH (cm) = (Khamis-
(cm) kg T T T score Maturity

(cm) (em) (em) Roche)

Fran 15.6 157.0 50.0 85.0 160 178 166.1 94.5 -0.5 0.8

#HN/A #N/A #N/A #N/IA #N/IA

HN/A #N/A #N/A #NIA #N/A

Mirwald et al. (2002). An assessment of maturity from
anthropometric measurements. Medicine and science in
sports and exercise, 34(4), 689-694.

Khamis & Roche (1994). Predicting adult stature without
using skeletal age: the Khamis-Roche
method. Pediatrics, 94(4), 504-501.

Fransen et al. (2018). Improving the prediction of maturity from
anthropometric variables using a maturity ratio. Pediatric
exercise science, 30(2), 296-307.

Moore et al. (2015). Enhancing a somatic maturity prediction
model. Medicine & Science in Sports & Exercise, 47(8), 1155-
1764.

https://www.sciencedirect.com/science/article/pii/S2095254620301198
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ESPECIALIZACION TEMPRANA

Association of Specialization and Training
Volume With Injury History in Youth Athletes

2011 youth athletes (12-18 years) completed a questionnaire regarding their
specialization status, yearly & weekly sport participation volume, injury history

TABLE 5
Injuries Sustained During Participation in the NBA
for Multizport and Single-Sport Athletes

Injury Type Multisport, n  Single Sport, n

Anterior cruciate lipement 3 8 Result 1 Result 2

Lateral collateral ligament 0 1 Highly specialized athletes were Athletes who ﬁlOYed their primary

Medial collataral IiEﬂm.Erlt 1 ] more “kely to repor‘[‘ a previous SporT more t Un‘ 8 monfhs Of fhe

Posterior cruciate ligament 0 2 injury of any kind (+59%) or an \ / year were more likely fo report an

Meniscus 1 14 overuse injury (+45%) in the upper exiremity overuse injury
previous year (+68%) or a lower extremity

Fractura 1 25 overuse injury (+66%)

Hamstring 0 2

Tendon 0 9

Muscle 0 2

Tissue scarring 0 1

Sprain 1 (] 4

Ankle or knee injury (unspecified, 0 14 h’

but required surgery) Tr

Back + bulging/herniated disc 1 7 A

Hernia 0 4

Sorenees 0 1

Hip 1 4

o slocation 0 : Result 3 = o’

ne Hrnse \ e —aaay S Parents and youth athletes
Shoulder (unspecified ) 0 7 Athletes who participated in their primary sport for more should be aware of the risks of
Nerve 1 0 hours per week than their age were more likely to report an ssgﬁcfgiﬁ‘;:??o°r:gﬁ’.§f§?'s§e
| Tatal 10 116 | injury of any type (+34%) in the previous year sport participation

Reference by E.G. Post et al. AJSM 2017 Designed by @YLMSportScience

Rugg et al. (2018)
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Likehood of Injury Based on Hours of
SIeen Ilﬂr "Ight Desiqned by

@YLMSportScrence

Athletes who sleep on
average <8 hours per night
have 1.7 times greater risk
of being injured than those

who sleep 2 8 hours
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Average sleep per night (hours)

Chronic Lack of Sleep is Associated With Increased Sports Injuries in Adolescent Athletes
by Milewski et al. in J Pediatr Orthop 2014
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ANSIEDAD

Anxiety Symptoms

Yes No
Injuries, Rate per  Injuries, Rate per ARR
n AEs 10,000 AEs n AEs 10,000 AEs (95% CI)

Men

Overall 220 54,286 40.5 175 113,854 154 2.5 (2.1-3.0)

Game 67 6795 98.6 50 19,147 26.1 3.3(2.2-4.8)

Practice 153 47,491 32.2 125 94,707 13.2 2.4 (1.9-2.9)
Women

Overall 95 26,662 35.6 102 55,868 18.3 1.9 (1.5-2.4)

Game 26 4813 54.0 32 12,256 26.1 2.0 (1.2-3.5)

Practice 69 21,849 31.6 70 43,612 16.1 2.0 (1.5-2.6)

CUESTIONARIO
AUTORREPORTE

INSTRUCCIONES

STAI

Athletes who reported preseason anxiety symptoms had a significantly higher injury
incidence rate in the prospective season compared with those who reported no preseason

anxiety symptoms.

Li et al. (Z0IB)
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FUERZA EXTREMIDAD INFERIOR

62

61+

60

59 1

B FACL
BFC
| MC

58 A

57

56 4

55 1

Hamstring/Quadricepts Ratio (%]

54 4

Relative Hamstring Strength

FACL FC MC

FIGURE 3. Median hamstrings to quadriceps ratio for each of

the matched : . FACL, female ACL injured; s f ., .
EC. fomnale contiol Mo o ol e - Inidre 1 fuerza concéntrica cuadriceps (>60° flexién rodilla)

53

| fuerza excéntrica isquios (<45° flexién rodilla)

Myer et al. (2009) Ayala et al. (2016)

The findings of the current study also highlight that poor reciprocal hamstring-to-quadriceps
ratios, calculated using angle specific torque values close to full extension, are present in the
identification of players at high risk of HSI.

Ayala et al. (2019)
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FUERZA EXTREMIDAD INFERIOR

FIELD-BASED HAMSTRING STRENGTH TESTS - Single leg hamstring bridge (SLHB)

.
</
. /»,/

As many repetitions as possible

This assessment could also be
considered a test of muscular
endurance as opposed to
strength, and places a greater
emphasis on the concentric
function of the hamstrings.

SLHB scores < 20 reps increases risk of hamstring strain.

Freckleton et al. (2011 y 2013)
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Single hop Crossover hop Triple hop 6-m timed hop
for distance for distance for distance ’

6m 6m 6m ’ 6m
. |
0 | 0°*
.\Q ' Distance '
Distance hopped
Distance
hopped ‘

Myer et al. (2008)



PATRONES DE MOVIMIENTO

/" DEFICITS
control troncoy
cadera

EXCESIVO
valgo de rodilla

Diferencias
BILATERALES
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PATRONES DE MOVIMIENTO

B
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Tuck Jump Assessment Post Comments

Knee and Thigh Motion
(1) Lower extremity vaigus at landing
(2) Thighs do not reach parallel (peak of jump)
@ Thighs not equal side-to-side (during flight)
Foot Position During Landing
@ Foot placement not shoulder width apart
@ Foot placement not paraliel (front to back)
@ Foot contact timing not equal
7. Excessive landing contact noise
Plyometric Technique
8. Pause between jumps
9. Technique declines prior to 10 seconds

10. Does not land in same footprint
(excessive in-flight motion)

OO0 O0O0O0 000

OO0 O0O0O0 OOoo
OO0 OO0O00 0000

Hgure 7 Tuck jJump Assessment: Six common mistakes that clinicians should aim to correct for their athletes while they perform the tuck jump
exercise: (1) athletes display unwanted medial knee collapse, (2) athletes do not achieve the desired knees parallel position at top of flight. (3)
athletes do not displayed synchronized lower limb positions during flight, (4) athletes land with their feet too close together, (5) athletes land
in undesirable staggered position, and (6) athletes do not land with both feet at the same time,

Myer et al. (2008)
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PATRONES DE MOVIMIENTO

Highlights

» Subjective assessment of DV] and tuck jump in youth athletes was rater

dependent.

+ Poor subjective knee control associated with smaller knee separation
distance in DV].

+ Subjective assessment of knee control should be used in tandem with 2D

analysis.

Lindblom et al. (2021)
Robles-Palazan et al. (2021)

Frontal Sagittal
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PATRONES DE MOVIMIENTO

0 1 2 3

Q° 1-9° 10-19° 20-30°
No valgo Menor Moderado Severo

Read et al. (2019, pp. 336-36I)
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ESTABILIDAD DINAMICA

TABLE 6. Adjusted odds ratios for potential lower extremity in-
jury risk factors among high school basketball players.

LE Injury
AOR*
Risk Factor Category (95% CI)
All players
Normalized composite right =94.0% 3.0 (1.5, 6.1)
reach distance*
Anterior reach distance differ- =4 cm 2.7 (1.4, 5.3)
ence’
Girls f === - - 5
Normalized composite right | =94.0% 6.5 (2.4, 17.5)
reach distance* = — T T T T === =F
Boys e e e — -
Anterior reach distance differ- =4 cm 3.0(1.1, 7.7) I
ence! = m=mmmsmsmsmsm——--

* Reach distance is reach distance divided by limb length multiplied
by 100. Right reach done by standing on left limb and reaching with
the right limb.

*Difference between right and left anterior reach distances.

* Adjusted odds ratio for gender, grade, previous injury, participation
in a neuromuscular training program since initial measurement, and
lower extremity tape/brace use.

Plisky et al. (2006)

Baloncesto

TABLE 2. Assaciation belween G5 and asymimelry and injury in collegiabe slhlebes during

cormpelilive seasan.

YET Variable 0R 85% Gl Fyalue
ANT asymmmedry (=4-cim refensnce) 2.20 1.09-4.46 0.03
PM asymmetry [=4-cm refenence) 115 053=-2.30 0.6%
PL asymimetry {>4-ci refarencs) 057 028-1.14 011
C5 1.00 0.55-1.04 0.68

Anterior asymmetry >4 cm was significantly
associated with noncontact injury.
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ASIS { | 1,

Media
malleolus

Anterior Posteromedial Posterolateral

To express reach distance as a percentage of limb length, the
normalized value was calculated as reach distance divided by
limb length then multiplied by 100.

[Distancia alcanzada / longitud pierna] x 100

Composite reach distance was the sum of the 3 reach directions divided by 3
times limb length, then multiplied by 100

[(Anterior + Postero-Medial + Postero-Lateral) / (3 x longitud pierna)] x 100
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D Uninjured Athletes . Injured Athletes
g _ * ik *
1 1 1

8 4
o T
0]
o
o 6
@
=
= 9
o
£ 41
3
& 34
Q.
B
Q 2

1 4

0 -

Knee Ligament ACL
A
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Figure 1. A subject positioned in a multidirectional, sudden force release apparatus, Flexion (A), extension (B), and lateral bend-
ing (C) loads were applied via a system of pulleys.

[azulak et al. (2007) Cook et al. (2006a, 2006b)
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Robles-Palazan et al. (2021)

Hip flexion with knee extended, hip abduction, ankle dorsiflexion with knee flexed, and
ankle dorsiflexion with extended ROM measures.

Ruiz-Perez et al. (2021)
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Cejudo et al. (2020)



