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MUSCLE SYNERGIES

Prime Mover

Synergists

Stabilizers

Bench Press
Pectoralis major
Anterior deltoid
Triceps

Rotator cuff
Biceps
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Figure 5.5 Overused muscies on gym membens.
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C Limited lumbar flexion and
excessive hip flexion
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acromioclavicular ligament
1 & joint capsule coracoclavicular ligament:

Y] el g—w‘ trapezoid portion

coracoacromial conoid portion
ligament

acromion
coracoid
supra- 3 process
spinatus
tendon
(cut)

Source: Peter Brukner: Brukner & Khan's Cinical Sports Medicine: Injuries,
Vohm&, e, www.csm.mhmedical.com
! on&ﬂngm Education. All rights reserved.



Trapezoid ligament

Coracoclavicular ligament .
ke Conoid ligament

Clavicle

Subscapularis muscle

Superior margin of scapula

Coracoid process
Subscapularis tendon
Coracoacromial ligament
Acromioclavicular joint

Supraspinatus
tendon

Infraspinatus
tendon

Teres minor
tendon

Acromion

Infraspinatus muscle
Spine of scapula

Supraspinatus muscle




HUMERUS

1. Elevation of 2 Depression of 3. Adduction of 4 Abduction of 5 Downward 6. Upward rotation
right scapula scapula scapula scapula rotation of scapula of scapula
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Trapezius 4jes

Upper
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Inferior angle of scapula
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o) Shoulder Impingement
My Patient

Clavicle <
ACTomion Supraspinatus Muscle

Bursa S

\‘ ol .
Supraspinatus ——— v
Tendon '/,‘v Coracoid

(Rotator Cuff) / Process
——— :;‘1""1):(,\
v _
= N g ’
/ Arthritic \\ Humerus  Scapula /
/" Deformation \. /

/ \ Normal
/ Trapped \ ' Shoulder

/ Tendon
and Bursa

\*sﬁ)

7\

/' Shoulder
impingement

Inflarmmation




AC joint

acromial arch
abnormalities

irritation of the bursa
rotator cuff pathology
pathology of the —

long head of s
the biceps a
| 4 o~

> "
/ abnormal humeral ¥

head translation

scapular
dyskinesis
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Trapezius (upper)
Trapezius (lower)

Serratus
anterior




Deltoid

Articular {
surfaces|

Subscapularis

Infraspinatus
Teres minor

2

S

@
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Figure 2: Black arrows show direction of force of
pull of supraspinatus and deftolid muscies

Source Mart Dution Intreduction to Myscal Theragy and Potent Sy
www ARt yRuther spy com
Copyright © MGraw 40l ESucation Al nghts reserved

1. Beach prevents satural movement of scapula
2. Hamerus therelocs horizentally exteaded




$) 398 0gdb ) A Slepgd

Vertebral artery Subclavian artery

Thyrocervical Suprascapular artery

trunk

Transverse
cervical artery

- Acromial branches

Axillary artery

Anterior circumflex
humeral artery

Circumilex
scapular artery

Dorsal scanular =< Posternior circumfiex
P humeral artery
Subscapular artery

Profunda
brachil artery

Thoraco- N
dorsal artery — Brachial artery




(A Paln provocation test. pamtl arc test L

Cxaminer brings patiert s shoulder
into full 2dduction. w

rotation Dy the patient.

Positive 13t resast pater? experences
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Hawkins test

Neer’s test
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e~ Stemocieidomastold
z : - Semispinalis
- capitis
- AN\ - Splenius
4 capitis
N 7€) . Upper
5 \ rapezius

Scalene

Figure 3. Self stretch of posterior capsule
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Brachioradials \ '(‘\

»
Biceps brachi 4\.
e

Lovator scapulae .

Middie and
lower trape2ius

Rhombods (deap)

Labssimus dorsi ~

J—+i— Brachiols

@

=++— Triceps brachii, long |

Posterior deltoid

LL!
~ Teres major

™~ Lower pectoralis mak






Figure 6. Prone horizontal abduction

Figure 5. Prone extension.



Figure 7. Recruitment of the lower trapez-
ius. Lift the hand off the table by externally
rotating the shoulder.

Figure 8. “Superman.”

Figure 9. *TYI Exercises.” T: Prone on mat
Retract scapulae with arms abducted to 90
degrees and humerus in horizontal abduc-
tion

Figure 10. “TYI Exercises.” Y: Shoulders
externally rotate with elbow flexed to 90

degrees




li"i_'.lllh- 12. Protraction of s« dplll.l : W o (2“‘.(1'“]“‘(1 P“‘\.]“”“‘

Figure 15. Push up position.

Figure 13. Prone, supported on




closed-kinetic chain. and the athletic traloer applies
pressure to the scopuls In a rundom dicection. The ath-
lete moves the scapula sotonically into the direction of
resistance.

Figure 18.67 Swisy bull exercises The athlete lies in o
pronge position on the Swiss ball and maintains a stable

position.

v

Figure 1865  Slide board cxercises. A, Forward and
backward motion. B, Wax-on/wux-ofl motion. C, Hands
Interal motion The athlete shifts seiahs fro e 10 gl
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Figure 16. Push up position; legs

3 : Figure 17. Push up position; hands
elevated in chair.

placed on wobble board.

Figure 18. “Walk-outs."




Figure 19. “Step-overs.”
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Shoulder Dislocation Exercises

Wand exercise: Extension

/'s
9
| g

| :
|

“ ‘—L
\, j

Wand exercise: External rotation Wand exercise: Internal rotation




Inflamed joint capsule
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HGH Benefits:

The Good and
Bad Sides of

Using It for
BodyBuilding

- Transverse
carpal
ligament

_ Flexor digitorum
~\ superficialis tendons

— Flexor digitorum

longus profundus tendons






AGURE 9-40. The normal saginal plane curvatures s
regions of the venebnal column The curvatures represent i
mal resting postures of the region
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Overworked
<~ Quadratus Lumborum

» (has 1o contract more to prevent
the left hip from dropping down)
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Normal activation of abdominal muscles

Reduced activation of abdominal muscles
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A B

Figure 39.5: Postures associated with bilateral hip flexion
contractures. A. An Individual standing in an anterlor pelvic it

Figure 39.3: In quiet standing, the center of mass (COM) of the demonstrates an increased lumbar lordosis if the lumbar spine
HAT creates an extension moment on "_"-’ hip that can be has adequate flexibility. 8. If an individual lacks adequate lumbat
resisted by contraction of the psoas major. spine flexibility, an antenor pelvic tilt produces a forward lezn
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Anterior pelvic tilt with lumbar extension Posterior pelvic tilt with lumbar flexion

-
v

Intervertebral lumbar extension

Intervertebral lumbar Oexion
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Side plank W -



{d) Bridging on ball

Figure 11.39 Use of physabalt

(») it soated on ball
‘oo (®) Plant on the ball, moving hps forwand

) HMarmtring pall in

Table 11.5 Physiotiall sxercises for the core

Abdominal crunch

Balancing exercine while seated
SUPNIIMY O eaECine
Moded push - up

(e} Pushups Petvic bridging




) pbxl b (Siwd (538) Silw )b 39 &5 S >
Squat
(Dead lift (regular and stiff
Leg Press
Clean and Jerk
Standing Military Press
Standing Shrugs
Standing Barbell Curl
Bent-Over Barbell Rows
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Flexion Extension Lateral 7Y % Medial
g rotation L akiit rotation
Figure 18-2. Knee motions. | AHEH
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[mene v cw et P e ee—

FIG. 111 Extension of the knee demonstrates a combnaton of roll-and-siide with spin
arthrolinematics. The femoral condyle s convex, and the thial plateau s sightly concave A
Femoral-on-tbal (knee) extension. 8, Thal-on-femoral (knee) extension

Quadriceps

Knee Cap
(patella)

Forward
Movement

A twQOn- B FemotalcnAbial perspectve
FIG. 16 Sagtal plane osteckinematics at the knee show an example of (A) dsta-on-proomal

segmentiinematics and (B) proximal-on-distal segment knematics. The axis of rotation s shown as
acrcie at the knee.
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Anterior Cruciate Ligoment (ACL) Injuries

Artioular

Postenor

Ligament
(PC1)

Anterior
Cruciate

I Ligament (ACL)
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O o come trru
o Quadriceps Angle
N (Q Angle)
The Angle between:
1) ASIS to center of Patella
and

2) Patella to Tibial Tubercle

S NoRAL]
Thie bibervaty

Men <10°

Women <15°



\ Quadriceps

Fibula

ACL

famstri

Knee Cap
(patella)
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* Ball squat have greater activity of hamstring so unload the ACL

* Forward tilt of trunk (30 angle) - Erect trunk




Posterior cruciate
igament rupture

Normal posterior
cruciate ligament
~y

Popliteus

rupture \
. Matane -
:J _4".\1...‘_.ﬂ e Fibuwlar collateral
upture ligament rupture
i)

@) )
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Lachman’s
Test
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load

with meniscus removal of menlscus
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A. Tibial-on-femoral extension B. Femoral-on-tibial extension




() = SRS 3,0 pg i b SIS Sawilu) SSLS owYleg s
. Chondromalacia
. Patellofemoral Pain Syndrom

Chondromadocio Patella
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Knee flexed 20 Path of shding patedla on the lermur

y-r—
E Patelar tandn

FIG. 1323 The kinematics at the patellofemoral joint during actwe tbial-on-femoral extension. The
circle depicted n (A) 10 (C) indicates the point of maximal contact between the patela and the femur.
As the knee extends, the contact point on the patella migrates from s superor pole to its nferor
pole. Note the suprapatelar fat pad deep to the quadnceps. (D) and (E) show the path and contact
areas of the patella on the trochiear groove of the femur. The values 135, 80, 80, and 20 degrees
indcate flexed postions of the knee.
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Hypertrophy
of the vastus
laterahs

Woakness of the vastus
mediaks (VMO)

Bows on °N°w:m” s Tigght OUDARI
band or lateral
rétinaculum

A Intrinsic factors contributing to excessive
lateral tracking of the patella

Abnormal
Q angle

OMMG 2008

S nos&ini

Vastus Vastus medialis
lateralis obliquus

Knee Chondromalacia Patella Anatomy, Femoral
Groove



RACEABILITY

QUADRICEP
CONTRACTION







Exonsaive wee extormal
rodaton and valgus

u-ucur-\

1331 (A) Neutral alignment of the knee. showing the charactenstic lateral bowstringng force

g on the patella (B) Excessive knee vaigus and knee external rotation can ncrease the Q-angle
and thereby ncrease the lateral bowstringng force on the patela. Blue arrows ndicate bone
movement that can increase knee external rotaton, and purpie arrows indicate an increased valgus
load placed on the knee Note that the ncreased external rotation of the knee can occur as a
combmnaton of excesswve ntemal rotation of the femur and external rotation of the thia.

Gluteal Muscles

Gluteu:
minimt




Weak extemal
abductors of th

Internal rotation

Hypertrophy
of the vastus of temur

Larger Q-angl

HRelative exter
rotation of tibia

Pronation of th

to excessive B Extrinsic factors contributing to excessive
lateral tracking of the patella lateral tracking of the patella
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Lumbar Hyperextension *

> S

~_‘

Pelvic Unleveling &

Gluteus Medius s § Anterior Tilt

Weakness

Femur Internal Rotation

Knee Valgus Stress &
Lateral Patellar Displacement /')

Tibia Internal Rotation



* oVleg il Lly g C»L'u.rJ




Pain at the knee cap that is
worse walking down stairs
can be:

ITB Band runs > > Chrondromalacia/ runner’s
the side of the leg and knee/Patellofemoral pain
can cause pain at the side > Patella or patella

of the hip or at the patelia tracking

> Bursitis, Arthritis

Pain here can mean:

lliotibial band syndrome or the knee

ITB Band Syndrome - bn the Inside (medial aspect)
Outside or Lateral > Medial meniscus tears,
part of the knee > Medial collateral ligament injuries

> Arthritis of the joint

> Bursitis (Pes Anserine Bursa).
Pain along the inside edge of the knee
just below the knee cap

Pain on both sides of
the knee cap or inside

SRG Culide parts o Pain below knee cap

be: .

> Maniscus or > Osgood-Schiatter disease
NORTONS teave > Osteochondritis dissecans

> Artiwiie > Jumper's Knee



The end
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