GANGGUAN PADA SISTEM
MUSCULOSKELETAL




suffermg, he is
destroyed by suffermg

Victor Frankl




Hypertension

Coronary heart diesease

Type 2 Diabetes

Osteoarthritis

Cancers

Stroke
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Rp. million healthy cost of companies (wHo survey, 2000)
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Natural History of Bone
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From: Kemper, Pediatric Exercise Science
2000;12:198-216.







No. Induk

Instansi : PT. XXX Kombinasi Tekanan Darah dan
Periksa Ke : SATU Denyut Jantung

Tgl. Periksa : Maret 2004
Nama :Tn. AA 180
Keluhan 160 160
Pakai obat e
Swpp@m Umur : 65 Tahun

Berat Badan : 63 Kg 7

PWC Pred Tinggi Badan 1171 Cm

PWC Real 67,11 % L.P.B. :1.75 m2

85 % DJMax 131,8 DJ. Max pred. : 155 x per menit
% DJIP : 0.77

01 2 3 4 56 78910
Kenaikan Beban 25 watt

Intensitas Latihan
untuk Meningkatkan STAMINA

149

O Aerobik
0 Dianjurkan

B Anaerobik

100 110 120 130 140 150 160 170 180 190 200 STANDAR REAL REAL

Denyut Jantung

63,49% | 67,11%






Kombinasi Tekanan Darah dan

Denyut Jantung
1
220 Y -
200 7 200
180 - 180
160 155 160
190 150
140 140
0130 130
=120 120
110 110
108 100
9 90
VO2 Max
MET 80808080808080 80
ol 0123456789 1011
KET.
EKG. Sinus Normal Kenaikan Beban 25 watt

Intensitas Latihan
untuk Meningkatkan STAMINA

O Aerobik

O Dianjurkan

B8 Anaerobik

100 110 120 130 140 150 160 170 180 190 200

Denyut Jantung V02 MaX
94,47% 103,09%




What does “environment” mean?




neocortex

paleocortex

reptilian




Ventral
Vagal

Sympathetic
Nervous
System

Dorsal

Vagal
System




KONSEP LAMA DAN BARU

Rest-and-digest Fight-or-flight

Hierarchycal Model

Bal N a

B ea ;r;t;i _ RS Polyvagal State
autonomic
branches

1

Sympathetic Nervous System

1

Heart and skeletal muscle prepare for high level of activity.
» The maintenance of homeostasis in the body involves balancing

sympathetic and parasympathetic activity.



Chnical

Hyperacusis
Hypertension
Gut problems

Anxiety disorders
Drug abuse

Hypotension

Vasovagal syncope
Fibromyalgia

Polyvagal State

Myelinated Vagus

Unmyelinated Vagus

Behavior

Optimal regulation
Social communication
State regulation
Learning
Fight/flight
Hyperarousal

Hypervigilance
Avoidant

Oppositional behaviors
Social withdrawal
Affect imitations

Self-medication

Immobilization
Behavioral shutdown

Dissociative states
Risk of suicide




Postural orthostatic
tachycardia syndrome

Dizziness Fatigue

Sweating

Chest Pain,
Shortness of breath
Heart palpitation



t Life
Threatening
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Shut Down
(Parasimpatis
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Brain
Cerebellum

Spinal cord

Brachial plexus

Musculocutaneous
nerve

| Intercostal
Radial nerve nerve

Subcostal
nerve
Medan nerve

| Lumbar
hl(ig;gpogastrlc A ) \ plexus

Genitofemoral | [ Si"é{?s

nerve
Femoral

Obturator nerve / | N | nerve

Pudendal
ul | nerve
nar nerve 7 Sclatic

U
Muscular branches
of femoral nerve

Saphenous nerve

Common peroneal nerve Tibial nerve

Deep peroneal nerve

Superficial peroneal nerve

The Human Nervous System

4N
IV

Homeostasis

Gastrointestinal tract



SYMPATHOTONE
~ HYPOTONIE

ASYMPATHONE
HYPOTONIE

~ VASOVAGALE
REACTION |

US

HYPERTONE

REACTION

Phylogenetic Organization of
the ANS: The Polyvagal Theory

Corticobulbar pathways

head
“new” vagus

viscera

trunk







Vasovagal Syncope
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Structural Damage
in Muscle Fibers
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* The vertical lines are the “z - g‘*» -
lines” that define the %
boundaries of the muscle
sarcomere

* Microscopic damage can
lead to disruption of the z-
lines and contribute to
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Bone with

Normal Bone Osteoporosis

Bone section
through hip

vertebra
fcross section)




Skeletal Muscle
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R, Muscle Actions

-/ Concentric

—_—
o
- »
v '

2 B
) -
- \r_‘ :".c'

. ) Isometric







