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» Tourist

» business executives

» sports teams

» tour operators

» flight crews

MY, EZ eI B Z 2+ AA 4 Z FHE...

“Jet lag, wind burn, sun stroke, Doc—you name it.”




¥ a)%a"Ovp %) 10%)E ). ar







201UY CHOIQIAMH SISl Z WSSO HY

Jetlag and Travel fatigue in athletes

Direction of Travel

Time Zone Diferenial =  JEt Lag

(Episodic)
Distance of Travel
Frequency of Travel: Recovery Window = | ravel Fatigue
(Cumulative)

Length of Season

12 |
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Table 42,1 Behavioral Methods of Adjusting Circadian Rhythm

Method Pros Cons Efficacy
Sleep Inexpensive, Inconvenient,  Good, if able
schedule easily available  especially for ~ to achieve
longer time adjustment
changes
Sunlight Inexpensive, Requires Good
exposure easily available  scheduling
Phototherapy ~ Convenient Some devices  Good
are bulky,
expensive
Exercise Inexpensive, Requires Inconclusive
easily available  scheduling, data
Other health effort
benefits
Diet Inexpensive, Inconvenient,  Recent
easily available  requires studies
careful suggest little
planning benefit

A schematic human phase-response curve to light

(blue line) and to exogenous melatonin (red line)

4 Phase-response
g curve to Phase-response
c melatonin curve to
£3 light
NP
2 i 0 Sleep| |
g ) / \\/
g Dim light Minimum core
melatonin onset body temperature
\ |||I|||I|||l|||I|||I'|||I|||I|||
08:00 16:00 24:00 08:00 16:00

Time

Light exposure can help or hurt, depending

onh the timing

» Inadvertent shifting of circadian phase in the wrong
direction (“antidromic re-entrainment”) is common
and delays circadian reacclimation and the dissipation

of jet lag symptoms.

Example. From chicago to Paris

Example. From chicago to Paris
(seven time zones to the east)

1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11 +12|

N~

2y17 2100 1euotIeUIINT

* Internationat-bate-tine’
]

1
~

time zone fgienr net

‘ © 2004 B.GINexr. iy fgisnc.dom
W 0 1w s S T 0 48 0 18 0 0 W A s T8 S0 08 10 15 10 168 10
24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
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High-Altitude Medicine

- 90

-8 @
Q

L70 &

- 60

Partial pressure oxygen (mm Hg)

20 T T T T 50
0 2000 4000 6000 8000 10,000

Altitude (m)

Increasing alitude resuits in decreasing inspired Po 2 (Pio 2 ), arterial Po 2 (Pao 2 ), and arterial oxygen saturation (Sao 2). Note that the difference between
Pio 2 and Pao 2 narrows at high altitude because of increased ventiation and that Sao 2 is well maintained while awake until over 3000 m (9843 feet). (Data
from Morris A: Clinical pulmonary function tests: A manual of niform Iab procedures, Sait Lake City, 1984, Intermountain Thoracic Sociezy; and Sutton JR,
Reeves JT, Wagner PD, et al: Operation Everest Il: Oxygen transport during exercise at extreme simulated alttude, J Appl Physiol 64:1309, 1988.)

(Data from Morris A: Clinical pulmonary function tests: A manual of uniform lab procedures, Salt Lake City, 1984, Intermountain Thoracic Society: and Sutton JR,
Reeves JT. Wagner PD, et al: Operation Everest Il: Oxygen transport during exercise at extreme simulated alttude, J Appl Physiol 64:1309, 1988.)

High-Altitude Medicine and Physiology
Hackett, Peter H., Wildemess Medicne, Chapter 1, 2-33 611

Copyright ® 2012 Copyright @ 2012, 2007, 2001, 1995, 1989, 1983 by Mosby, an imprint of Elsevier Inc.

Clinical Characteristics of High-Altitude llinesses

Clinical
HAH Mild AMS Moderate to Severe AMS HACE
Headache plus one more 5 |Headache plus one or mor
ymptom (nausea/vomiting | symptoms (nauses/vomi | Headache
S . ftigue dizinesing, atgue, dizz | Worsening of symptoms se
sor ping) |iness or ping) |en in moderate to severe
All symptoms of mild sever [Symptoms of moderate to | AMS
ity severe intensity
LL-AMS score © | 1-3, headache only 24 515
Ataxia
Physical signs | None None None
. Altered mental status
Antidiuresis
Slightly increased body te | HAPE common: positive ch
mperature est radiogrash, rales, dysp
- Slight desaturation nea atrest
Erdines (=rs (=rs Widened A-a gradient | Elevated ICP
Elevated ICP ‘White matter edema (CT,
White matter edema (CT, | MRI)
Unknown; cerebral vasodil osogentc edema: ytotont | AdVANCEd VesOgeric cereb
Pathophysiology |ation, trigeminovascular sy | Unknown; same as HAH? m:’m, BER ral edema; eytotoxic edem
stem?* i a?

High-Alttude Medicine and Physiology
Hackett, Peter H., Wildemess Medicine, Chapter 1, 2-33.e11

Copyright © 2012 Copyright © 2012,2007, 2001, 1995, 1989, 1983 by Mosby, an imprint of Elsevier Inc

Incidence of Altitude IlIness in Various Groups

" i Itituds f A Percent With HAP
mft]) Reached (m[ft])  Ascent o Eand/or HACE

Study Group Nunbev,al Risk

~2000 (6562) 1820

16 1




70%

[ Nonsusceptible
60% - Susceptible
50%
40% -

30%

20%
10% | l—l m
0% : T

Prevalence of AMS

Risk Categories for Acute Mountain Sickness

Risk Category |Description

“Individuals with no prior history of altitude illness and ascending to <2800 m (9186 feet)
Low “Individuals taking >2 days to arrive at 2500-3000 m (8202-9843 feet) with subsequent increases in slee

ping elevation <500 m (1640 ft)/day and an extra day for acclimatization every 1000 m (3281 feet)

“Individuals with prior history of AMS and ascending to 2500-2800 m (8202-9186 feet) in 1 day
*No history of AMS and ascending to >2800m (9186 feet) in 1 day

Moderate
«All individuals ascending >500 m (1640 ft)/day (increase in sleeping elevation) at altitudes above 3000
m (9843 feet) but with an extra day for acclimatization every 1000 m (3281 feet)
Ascent>3 days  Eitherascent  Ascent <4 days
and preexposure >3daysor  and preexposure
25 days EERED <5 days History of AMS and ascending to >2800 m (3281 feet) in 1 day
>5 days
Rate of ascent and pre-exposure «All individuals with a prior history of HAPE or HACE
. «All individuals ascending to >3500 m (11,483 feet) in 1 day
The prevalence of acute mountain sickness (AMS) and 95% confidence intervals in nonsusceptible (blue bars ) and susceptible (red bars ) mountaineers in High
relation to the state of acclimatization defined as slow ascent (more than 3 days), fast ascent (3 days or less). preexposed (5 days or more above 3000 m [9843 «All individuals ascending >500 m (1640 ft)/day (increase i sleeping elevation) above >3000 m (9843 fe
feet]in the preceding 2 months), and not preexposed (4 days of less above 3000 m 9843 feet] inthe preceding 2 months). (Reprinted frem Schneider M
Bemasch D, Weymann J, et al: Acute mountain sickness: Influence of susceptibility, peexposure, and ascent rate, Med Sci Sports Exerc 34:1886, 2002.) et) without extra days for acclimatization
(Reprinted from Scheider M, Bemasch D, Weymann J, et al: Acute mountain sickness: Influence of susceptibilty, preexposure, and ascznt rate, Med Sci “Vary rapid ascents (e.g,, <7-day ascents of Mt Kilimanjaro)
Sports Exerc 34:1886, 2002)
High-Alltude Medicine and Physiology
High-Altitude Medicine and Physiology Hackett, Peter H., Wildemess Medicine, Chapter 1,2-33.¢11
Hackett, Peter H., Wildemess Medicne, Chapter 1, 233 11
Copyright © 2012 Copyright ® 2012, 2007, 2001, 1995, 1989, 1983by Mosby, an imprint of Elsevier Inc
Elaceboll SLEEP SATURATION AT 5360 m
T ]
Respiratory pattern i i 100
100 80
520, (%) &0
60 —
40 2 60
«
8 40
Acetazolamide 2]
[ N
! 20 M Arrival
Respiratory pattern LTV — Acclimatized
123 = e T T T T T T T T T 1
520, (%) g 0 50 100 150 200 250 300 350 400 450 500
40 Time asleep (min)

Respiratory pattems and arterial oxygen saturation (S0 2 ) with placebo and acetazolamide in two sleep studies of a subject at 4200 m (13,780 feet). Note
pattem of hyperpnea followed by apnea during placebo treatment, which is changed vith acetazolamide. (Modiified from Hackett PH, Roach RC, Hartison GL,
et al: Respiratory stimulants and slezp periodic breathing at high alitude: Almitrine versus acetazolamide, Am Rev Respir Dis 135:696, 1967.)

(Modified from Hackett PH, Roach RC, Harrison GL, et a: Respiratory stimulants and sleep periodic breathing at high alitude: Almitrine versus acetazolamide,
Am Rev Respir Dis 135:696, 1967

High-Aitude Medicine and Physiology
Hackett, Peter H, Wildemess Medicne, Chapter 1, 2-33.¢11

Copyright ® 2012 Copyright € 2012, 2007, 2001, 1995, 1989, 1983 by Mosby, animprint of Elsevier nc.

Sleep oxygenation improves with acclimatization to same alttude. Top line is maximum, and bottom ling is minimum arterial oxygen saturation (Sao 2 in an
acelimatized person. Shaded area is maximum and minimum Sao 2 values for new arrval at 5360 m (17,585 feet). (Modified from Suttor JR, Gray GW,
Houston CS, et al: Effects of acclimatization on sleep hypoxemia at alttude. In West JB, Lahir S, editors: High alttude man , Bethesda, Md, 1984, American
Physiological Society, pp 141-146.)

(Modified from Sutton JR, Gray GW, Housten CS, et al: Effects of acclimatization on sleep hypoxemia at aftude. In West JB, Lahir S, edtors: High aitude
man , Bethesda, Md, 1984, American Physiological Society, pp 141-146.)

High-Altitude Medicine and Physiology
Hackett, Peter H., Wildemess Medicne, Chapter 1, 2-33 611

Copyright ® 2012 Copyright @ 2012, 2007, 2001, 1995, 1989, 1983 by Mosby, an imprint of Elsevier Inc.

‘Arerc Capillary and blood-brain barror Venous.

Acule hyparic ‘Other molecules that may be involved:
Iykhoine

Ventiator
10, | ‘focpome | 100z 'NOimpaired Ca?* sensitiy ‘Substanco P
vasodiaton | P | vasoconsiicon| /| oiationvasodiaton ol )
Mnrmemovmaﬂ“/;

Raised

aq
H
&

prossur

=)  membrano damage
‘and angiogenesss

Sndofekm EdemaTICP
Elsic A
Sioon e [ \ oty basomn

Pain fbes oftigeminal nerve_stigeminovascular system '

Proposed of sickness. HIF, Hyp: ible factor, ICP, intracranial pressure; NO, nitric oxide; VEGF, vascular endothelial
growth factor. (Modified from Wilson MH, Newman S, Imray CH: The cerebral effects of ascent to high altitudes, Lancet Neurol 8:175, 2009.)

(Modified from Wilson MH, Newman S, Imray CH: The cerebral effects of ascent to high alttudes, Lancet Neurol 8:175, 2009.)

High-Attude Medicine and Physiology
Hackett, Peter H, Wildemess Medicne, Chapter 1, 2-33.¢11

Copyright © 2012 Copyright € 2012, 2007, 2001, 1995, 1989, 1963 by Mosby, an imprint of Elsevier nc.

Anindividual has AMS as assessed by the Lake Louise self-assessment scoring
system when they fulfill the following criteria (a) recent ascent in altitude, (b)
have a headache, and (c) have a total symptom score above 3
Symptoms: Clinical assessment:
in mental status:
No headache 0 e 0
Maoderate 2 N
2 Stporkemiconsciousness 3
Severe, incapa 3
2. Gl symptom 0
No GI symptoms 0 1
Poor appetite or nausea 1 2
Maoderate nausea o vomiting 2 3
Severe nausea and vomiting incapacitating 3 4
3. Fatigue/weak 8. Peipheral edema:
Not tired or weak o Nocms 0
Mild futigueiweakness ! Twoor more locuions 2
igue/weakness 2 Clinical assessment score:
s. incapacitating 3 Totl score:
4. Dizzy/lighthea :
Not dizzy 0
Mild dizziness 1
2
0
1
Woke many times, poor night's sleep 2
Could not slecp at all 3
Total symptom score:

I 17
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Subacromial : impinge, bursitis

Steroid + Lidocaine

below posterior lateral
aspect of acromion

Sterno-
clavicular joint

+ Acute or chronic capsulits :
Pain onit.

+ Pain on retraction and

protraction, full elevation of

arm, clicking

Clavicle med. 2 7l

SFRFQET, slight lat.

rotation

WAON RO B KAt

Steroid + lidocaine 1cc

*

*

*

*

STERNO-CLAVICULAR JOINT

Bones of the Shoulder

Anterior
View _Clavicle~_

Posterior
View

>
Scapula~.
4 v

GH

« 2417, 0A,RA

—

+ Hyal, ProloTx
cH% o, s A, A
+ Acromion posterior margin % 4|
o}l 1 cm, medial 1cm. W 55181 S o] 2

« coracoid process " 0. & FA}

AACROMIO-CLAVICULAR JOINT

+ Acute or chronic capsulitis :
¢H%, horizontal add %
o 2B R0l E4mF 1cc

o ACJ ZA] : Clavicle € Z7|
e, Ao B 9 oby
=5 A

+ superior or anterior superior
ol 4 Hzto z

Prolo. PRP.> Steroid
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Carpal Tunnel Injection

+ Use the palmaris longus as your
landmark

+ Inject “ulnar” to palmaris

longus, FCR
Cagpc'IdTunnel ) 1\
yndrome ,‘/", q |

paimaris

longus
tendon

Carpal Tunnel Injection

Steroid + Lidocaine

Trigger Finger

.

Tenosynovitis of flexor digitorum
tendons

IRHOT I, B2

.

Nodule/thickening, 1st annular pulley

*

0.5 cc lidocaine, 0.5 cc corticosteroid

+ 1cmdistal to distal palmar crease
. Ol=E JiI
gS

.

Consider DM, RA

I 23




Pes anserine
bursa

+ Medial,
Knee jt 2Ct OF2HZ
Sl

+ Steroid + Lidocaine

Morton’s Neuroma

+ Injection is on dorsum of
foot, in-between metatarsel
heads at point of maximum
tenderness

«+ ‘0t0l OtIp
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FATS CARBOHYDRATES PROTEINS

Fatty Acids, Glycerol Amino Acids
Cho

lesterol

Glucose & Other Sugars

Keto Acids

Pyruvate =5 Lactate

Acetyl CoA

Adipets
Pora ol

Ethylmalonate

.................. (i-Hydroxybutyrate

Citrate

3 oxatoicetate
Citric Acid Cycle ;. o N ivore
Matate (Epsecine, Fexd)

Isocitrate

ot cen
NADH™

o |

ADH
Dehydrogenase

-

Cytochromes

Hydroxymethylglutarate (HMG) 5] "0

]
3
£
g
£
]
g
&
3
&

Liver Detoxification

Toxins == Siep 1 == Siep 2 == Waste Products

(fat soluble)
Phase | Phase Il
Required Nutrients Required Nutrients
Folic Acid Calcium d-glucarate
Vitamin B3 Amino Acids:
Vitamin B6 L-glutamine
Vitamin B12 L-lysine HCL
Vitamin A Glycine
Vitamin C L-carnitine
Calcium Taurine
Vitamin D3 Cruciferous vegetables
Vitamin E (Sulfur metabolites)
Milk Thistle MSM

N-acetyl Cysteine N-acetyl Cysteine
Citrus Bioflavonoids

Quercetin

Toxin List
Metabolic end products, micro-organisms,
. / . A

pesticides, food ;dditives, drugs, alcohol

(water soluble)

Eliminated from

the body via:
Gallbladder
; Kidneys
Bile
Bowel Urine
actions

Cellular anti-oxidant recycling
COOH . COOH
(Y\/\/ redox modulation
- .
s—¢ energy modulation Hs €H
Relipoic acid Cystsine dihydrolipoic acid
+ Glutamate
Cystine and glycine
Ubisemni-
quinone VItE
NAD(P)* DHLA @ NAD(P)
tipoale gl DN G tathi Gluteth
Dihydrplioarnide redox Ubiquinol it utathione utathione
dehydrogenase cycle radical |GPx redox reductase
Dehydro- Dehydro- cycle
ascotbate VitE ascorbate
NAD(PJH LA Vit C vitc |>GSSG NAD(P)H
Ascorbate Ascorbate
VitE
radical

I 25



Vitamin C

Highest concentrations in the cortex and the
medulla of the adrenal gland.

It is a cofactor in the production of both
catecholamines and adrenal steroids.

J oxidative stress upon the mitochondria

J electron leakage which has been associated
with fibromyalgia & CFS

Magnesium

A cofactor for most enzymatic activity in the
body

Essential for metabolism of carbohydrates
and protein

Regulate the acid-base balance

Regulate calcium and potassium uptake and
balance — maintains vascular tension

Act as a potent vasodilator
o Lowers BP — careful !
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IVNT example

1mL B complex 100

1mL Hydroxocobalamin 1000ug/mL
3mL Mg chloride 20%

1mL 10 IU oxytocin

10mL Arginine (200mg/mL)

5mL 1% procaine

2mL Ca gluconate 10%

2mL Glutathione 300mg/mL

25mL sterile water

Sexual Nutrition

Improve circulation

o Hormone transport, toxin removal
Optimize Hormones

Increase metabolism

o Fat burning, muscle enhancing > physical
performance

Improve mentation/decrease stress
o Relax, calm and enhance sexual feelings
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