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Dental Trauma

Fracture
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Dental Trauma

Extrusion
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Dental Trauma

Avulsion
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What do I do with the avulsed tooth??

» Primary or secondary tooth?
» Best prognosis if tooth is replanted immediately
« If unable to replanted within 5 minutes, store in:
- Viaspan
- Hank’s Balanced Salt Solution
- Cold Milk
> NOT flavored milk!
- Saliva (in the mouth/cheek)
> Careful not to swallow!
- Physiologic saline
- Water
> Damaging to ligament healing, but better than dry storage

* Risk of loosing tooth increases after 20 minutes, likely nonviable
after 1 hour of dry time
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Mouth Lacerations

e Inside mouth generally ok

» Exception: large/gaping tongue
lacerations

* Lip lacerations need careful
repair if crossing the vermillion
border
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Facial Trauma Summary

Red flags
* Eyes
- Vision loss or double vision
- Abnormal or painful eye movements
- Irregular pupil
* Nose
- Uncontrolled bleeding
- Septal hematoma?
e Mouth
- Lip lacerations crossing border
- Large tongue lacerations
» Teeth
- Avulsed or displaced
> Transport in best available medium

— NewYork-Presbyteran
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Facial Trauma Summary

Ok to play
* Eyes
- Subconjunctival hemorrhage
(painless!)
* Nose
- Nasal deformity/swelling
* Mouth
- Small inner lip/gum lacerations
» Teeth
- Small chips not involving dentin or
pulp
- Primary teeth

— NewvYork-Presbyterian

©AllinaHealthSystems

m .00zn A Lo ¥ ARETY
AL DAFAKIMENT OF OFITIONEDIC SURGKEY

37



Lecture 13 June 15, 2018

What Else Needs to go to the ER?

- Cardiac

Respiratory

Head, neck, and face injuries
- Abdominal trauma
- Extremity Injuries

- Environmental lliness/Injury

Abdominal and pelvic injuries

Blunt trauma
- Organs at risk

- Liver, spleen, bladder, intestines,
kidneys, pancreas

- Internal bleeding
- Vital signs
- FAST exam?
- Hematuria?

- Hollow viscous injury I rry ;”m;ml;;?m;m! ;mm I
- Pelvic ring fractures .[ ' : j
/
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What Else Needs to go to the ER?

| ERModeof Amival :  Ambulatory
Respiratory Chief Complaint :

T 2 thmmmababvracmmrBfauwm
Head, neck, and face injuries et e

mmiun!ﬂruet 1800

Cardiac

Abdominal trauma
Extremity Injuries

Environmental lliness/Injury

@ DaraxrMEnT OF OXITIONEDIC SUBUKRY

Extremity injuries

Fractures and dislocations f: S
- What can | reduce on the field? = ol
Shoulders, elbows, knees/patellas,
ankles, fingers/toes

Check neurovascular exam, if
compromised, increased urgency

Ok to try once, stop if resistance or
other difficulty

No pulse but can’'t reduce? Good luck!

- Don’t reduce hips!
i —// \' |
,\

- Splinting for transport

_‘
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What Else Needs to go to the ER?

- Cardiac

- Respiratory

- Head, neck, and face injuries
- Abdominal trauma

- Extremity Injuries

- Environmental Iliness/Injury

Environmental Emergencies

* Heat
- Exertional heat illness
- Heat Exhaustion
- Heat Stroke
» Cold
- Hypothermia
- Frostbite
* Altitude
» Weather
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Environmental Emergencies

Temperature
* Hot

» Cold
Altitude

* High

* Low
Weather
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(Exertional) Heat Illness - EHI

Spectrum of conditions ranging from Heat Cramps
minor disturbances in thermoregulation .

to exertional heat stroke with multi- Heat Exhaustion
organ system failure Heat Stroke
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Heat Illness

EHI: Highest incidence in American
football Heat Injury by Fall Sports
4.42 cases/100,000 athlete exposures

e Rate 11.4 times that in all other sports
combined

35 deaths from EHS during 1995 —
2010

e 6 deaths in summer 2011 alone

College football: One death from
2003 — 2011 during August practices

* Low rate attributed to heat acclimatization
policies put in place in May, 2003
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EHI Risk Factors

Strenuous exercise in high temp and humidity

Lack of acclimatization

Obesity - Low surface area/weight ratio
Dehydration

Medicines/Supplements

Previous history of heat illness
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EHI Prevention

Acclimatization

Proper clothing
Medication adjustment
Activity modification

Prehydration and hydration

Consensus recommendations on training

and competing in the heat

§ Radnais," | M Alarso,™® A | Coutts,” A D Flowrs,” O Girard," | Gonzdlez-Alorsa,”
€ Hausswirth,* D Jay,* 1 KW Lee, ™M N ¥ G P Nasss, | hybo,!
B M Phuim, "™ B Rlodlands, ™™ M N Sawka,"® ) Winge, " 1 D Periard!
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Heat Cramps

Exercise Associated Muscle

Cramps (EAMC)

e Misnomer: Heat not shown to directly trigger
cramps

Occurs more commonly in the heat but can
occur in swimmers, ice hockey players, etc

Significance lies in athletes’ inability to
perform

©AllinaHealthSystems
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e ———
Heat Cramps

Predisposing Factors

» Heavy Sweating

» Salty Sweaters
Insufficient sodium intake
Dehydration
Lack of acclimatization
Pre-activity fatigue

* History of EAMC

* Neuromuscular fatigue

» Extreme environmental conditions

I oot YTy L
— NewYork-Presbyterian @ bmuu:n: o¥ OXITIMEDIC SURUKEY

Exercise Associated Muscle Cramps

Management: Hydrate!

* Studies generally show oral fluid (when in same volume) has similar or
advantageous benefits compared with 1V. (D. Casa; Curr. SM Reports;
July/August 08)

» Burgeron study to avert cramps with oral bolus of high-salt solution (3 tsp salt in
20 oz. Gatorade over 5-10 minutes, 7000mg Na*)

» Time constraints, nausea, placebo effect considerations for IV use
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Exercise Associate Muscle Cramps

or cramping, or
should raise concern for other problems

 Exertional hyponatremia Sickled cells
* Sickle cell crisis
* Rhabdomyolysis

Normal
red blood cells
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SCT and Sickling vs. Exercise Associated Muscle
Cramps

SCT associated with several cases of exertional sudden death
and severe rhabdomyolysis

Brief periods of intense exercise characterized by intense pain
Distinguished from EAMC by lack of spasm

Sickled cells
» Suggests possibility of acute muscle ischemia =%

Normal
red blood cells
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Heat Exhaustion

Inability to maintain adequate cardiac output due
to strenuous physical exercise and environmental
heat stress

 Often collapse exercise

» Temp elevation is only mild

* CNSis

» Dehydration may be present but
the diagnosis
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Heat Exhaustion Treatment

Move to shaded or cool area
Athlete supine with feet elevated

Remove equipment and excess clothing

Cool athlete until rectal temp is 101

* Mode of cooling less important for heat exhaustion
than heat stroke

Oral or IV hydration

Transport if no rapid improvement
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Exertional Heat Stroke

Multisystem illness characterized by HEAT STROKE .

(encephalopathy),
add |t| Onal " Axiey - Carﬁmi‘o‘,—.—:—/
(kidneys, liver, muscle) in association Gk
with o

Diagnostic Criteria:

measured
immediately following activity * Corna

Managemert -
Fluid & Eleetrolyte
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Exertional Heat Stroke

CNS dysfunction: variable symptoms

« Disorientation
* Headache
Irrational behavior
Irritability
Emotional instability
Confusion
* Altered consciousness
* Coma
* Seizure

Frequently also GI symptoms

I
— NewYork-Presbyterian D e T G OFITIOMIAC SUmUkEY
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Collapsed Athlete

TABLE 3. Telhale features among common nontrauma causes of on-field collapse,

Sickling

Cardiac

Heat Stroke

Asthma

Weakness > pain
Slumps to ground
Can ralk at fisst
Muscles “normal
Temp < 103°F

Can occur early

No cramping
Falls suddenly
Unconscious
Limp or seizing
Temp irrelevant

No warning

Fuzzy thinking
Bizarre behavior
Incoherent
Can be in coma
Temp often > 106°F

Usually occurs late

Usually known asthma
Prior Epi.q.de-_-, poor control
Breathless, may wheeze or not
Gasping, panicky, on hands’knees
Auseultates moving little air

Usially oceurs after sprinting

m eI A TV ATy
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Management

Exertional Heat Stroke

» Severity of heat illness may not be readily apparent during initial presentation

» Morbidity and mortality are directly related to the
temperature elevation

* Maintain a

is paramount

of core

with athletes with temps greater than

104 F and concerning symptoms but no clear signs of end organ damage

©AllinaHealthSystems
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Exertional Heat Stroke

Management:

* Initial Assessment: ABCs
» Secondary Assessment: Vital signs, rectal temp, blood glucose, serum sodium

If cooling measures are readily available and no other emergent
treatment needed, it is best to

Once cooled to (39°C), the patient is rapidly transported
to the ED
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Exertional Heat Stroke

Rectal thermometer not available?

» Assume heat until proven otherwise
» Cool until the athlete begins to shiver
* Treat with cold water immersion for 15 — 20 minutes
- Will cool most athletes 3 — 4°C
- Cooling rate: 0.15-0.20°C per minute
> 1°C every 5 minutes
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Cooling Methods

: Vaporization from skin and respiratory tract

* Primary means of heat dissipation for exercising athletes in hot environments
(QVEED)

: Transfer of energy through electromagnetic heat
waves (minimal)

. Transfer of heat to a gas or liquid in motion (fans)
. Direct heat transfer via contact

» Primary method of on-site cooling (ice bath)
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Cooling Methods

Common On Site Measures:

» Cold water immersion — on the field or in the training room
- Ice bath at 35 — 60°F

* Ice/wet towel rotation

 High flow cold water dousing

* Ice packing
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Cooling Measures

Cold shower

Move to shade and apply cold wet towels to entire body surface — replace
once no longer cool or every 2-3 minutes

If ice is available but no tub, use atarp or sheet filled with ice and roll
athlete in the sheet (ice burrito) it &

to lower

for NSAIDs or Acetaminophen tomgeraae |

Elevate fest

Apply cold y. b
compresses

\ Give fluids

Have the person lie down
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Ice Burr-ito
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Cooling Measures

Best Method? Limited evidence...

» Evaporative cooling
- Complex and labor-intensive (spray, fans)
- Fastest (0.3°C/min)
- Seldom used, esp in field
* Immersion
- Easier if available
- Remains preferred method
- Can hinder managing other complications (airway, seizure, cardiac arrest, IV access)
- Slower than evaporative (0.15-0.20°C/min)
* Ice packing
- Axilla, Groin, near large vessels
- Simple to implement, slow to cool (0.02-0.03°C/min)

I oot YTy L
— NewYork-Presbyterian @ bumuu:w: o¥ OXITIMEDIC SURUKEY

Misconceptions

Athletes stop sweating when they develop EHS
Athletes must be dehydrated to develop EHS

Lucid mental status rules out EHS
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Misconceptions

Shivering delays cooling

Peripheral vasoconstriction delays cooling

7
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Temperature
* Hot

Altitude
 High
* Low
Weather

©AllinaHealthSystems

Environmental Emergencies

Look, without a fire, we are
all going to freeze to death.
Two of us are just going to
have to rub together.

/&

sup|no) L9

The stickmen face a horrible choice

o
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Hypothermia

Definition
§ mtor Te | - Cvnactad Time of
e Core temp < 35°C I tha?'j.;".f:k. Temp . =E::Tl-ljlﬁnr~m~ . :’_)Q{{“Tt:ll-rlr" o
(F)is... | Unconsciousness Survival is

Risk factors 3255 | o Under 15-45 Min

£

* Age extremes 2.5400 |  15-30Min. |  30-90 Min.
' 1-3 Hr,
» Weather
. 1-6 Hr.
¢ [ntoxicants , .7 Hi . 2-40 Hr
e Trauma 70-80 3-12 Hr 3-Indefinitely
' Indefinitely :
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Stages of Hypothermia

Above 35°C (>95 o F) ‘The Stages nfl-lylmﬂaerjnia 8 Responses

| Warmal Body Carn Temperatirs

 Shivering thermogenesis and gluconeogenesis
H H H I7SC | @ heeiCod
» Vasoconstriction, tachycardia & St o e e

35°C (95°F) i
 Poikilothermia; body will cool to ambient o

s¢ | ® InconersL mumbing. Sunming,
temperature S . ot

33°C (91°F) & Do thise b a probiem
» Ataxia, apathy, tachypnea, CNS depression s S

® Adamional Insulaton

320C (900':) _\mn £ i ! .re‘m.:uw:mmnulu.ixme

e Stupor
 Shivering stops
« Will need active core rewarming

hospital

| Conmmmna Ly ey
— NewVvork-Presbyterian G0 Darautaier GF OFITIOMLC SUBGKNE
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Stages of Hypothermia

30-32°C 28.5-32°C

05% dination
Blue lips - Cyanosis

26.5-30°C_

25-28°C } 23.5-28°C
‘ ‘ Appears Dead

Potential arrhythmias

‘ 18.5-25°C ‘ Cardiac Arrest
Profound <20°C <18.5°C No detectable vital signs
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Stages of Hypothermia

28°C (82°F)

* Decreased ventricular fibrillation
threshold

* Hypoventilation

14°C (57°F)

» Lowest adult accidental hypothermia
9°C (48°F)

» Lowest therapeutic survival
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Emergency Care

Arrhythmias

« Increased risk of ventricular fibrillation
- Can be induced by stimulating patient
« Defibrillation likely futile < 30°C
» Most non v-fib arrhythmias correct with rewarming alone

CPR

» Not possible if chest is frozen

“They’re not dead until they’re warm and dead”
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Rewarming Methods

Passive External

* Remove from cold environment
» Remove wet clothing

» Blankets, dry coverings
Active External

» Heat packs to neck, axillae, groin, abdomen
- Caution not to cause burns

e Caution with external stimulation

Active Internal

e Warm, humidified oxygen

e Warm PO fluids
Warm IV fluids (microwave ok!)
ECMO
Thoracic lavage

| oo ewa L v Ty
— NewYork-Presbyterian D e T G OFITIOMIAC SUmUkEY
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Hypothermia — Treatment

Mild
» Passive external rewarming
Moderate

* Active core rewarming
» +/- Active external rewarming
Severe

* Active core rewarming
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Frostbite

Mechanism

* Freezing

* Hypoxia

* Inflammatory mediators
Types

 Superficial
- Normal skin color, large clear blisters, intact
sensation

» Deep

- Small, dark/blood-filled blisters, cyanosis,
hard skin

4 ooxnta Loy Ty

I
— NewYork-Presbyterian D e T G OFITIOMIAC SUmUkEY
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Frostbite — Treatment

Treatment
» Treat hypothermia first

* Rewarm in 104-108°F water
 Debride blisters

» Aloe/wound care

» Splint and transport

* |buprofen, tetanus, PCN
Frostnip

» Formation of superficial ice crystals without
underlying tissue damage

— NewYork-Presbyteran

Frostbite

Frostnip

24

Deep frosthite

f

v

S~

Cogyright £ 2001 WabMD Corporation
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Environmental Emergencies

Temperature
* Hot

» Cold
Altitude

e Low
Weather

©AllinaHealthSystems
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30,0004t

Extraima

altitude | 25,0001t
20,.000ft

18,0001t

Very High
altitude

15,0008

11,500
High | g 000ft

altitudo -

5, 000k

Altitude Sickness

AMS can afflict tourists
at 8,000 ft or above

OXYGEN LEVELS AT ALTITUDE

ALTITUDE (feet) | | DXY¥GEN LEVELS
30,000

OXYGEN & ALTITUDE LEVELS AT COLORADD RESONTS (TOVIN ELEVATION)

rars i TV% 2f v wppen amailate ri vua brvel

rers b P nf the campes wesilable ol 54 bl

Altitude Sickness

Signs & Symptoms

» Headache
Nausea/vomiting

Fatigue

Dizziness
Insomnia

©AllinaHealthSystems
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—— ]
Altitude Sickness

Epidemiology
» Rapid ascent over 8,000 feet
* Loss of 10% VO2 max for every 3,281 ft over 5,000

 Risk Factors:
- Rate of ascent
- Highest altitude
- Sleeping altitude
- Length of altitude exposure
- Level of exertion

m eI A TV ATy
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Altitude Sickness

Progression

* High altitude headache (HAH)
» Acute Mountain Sickness (AMS)
- HAH + at least 1 of
> Nausea/Vomiting
> Fatigue
> Dizziness
> Insomnia
* HACE/HAPE
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Altitude Sickness
Treatment

» Descend
* Oxygen
* Hyperbaric tents
- “Gamov Bag”
» Medications
- Acetazolamide (125-250mg BID)
- Dexamethasone (4mg PO or IM g6)
- Nifedipine (HAPE)
> 10mg once then 30mg XR BID

- Symptomatic treatment
> NSAIDs, antiemetics

* DESCEND!

I oot YTy L
— NewYork-Presbyterian @ bumuu:w: o¥ OXITIMEDIC SURUKEY

Environmental Dangers

Temperature

* Hot
* Cold
Altitude

 High

Weather

m .00zn A Lo ¥ ARETY
AL DAFAKIMENT OF OFITIONEDIC SURGKEY

©AllinaHealthSystems 61



Lecture 13

June 15, 2018

Diving Illness

Barotrauma

» Eyes (mask squeeze)
* Ears
» Sinuses
» Lungs
- Risk if unable to fully exhale
* Arterial gas embolism

- Possible increased risk with PFO (2.5-
5x risk)

7
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Diving Illness

Decompression Sickness

* Bubbles!
* Type |
- Nonsystemic/musculoskeletal
- Joint pain, rash, itching
- 959% present within 6 hours of surfacing
* Type Il
- Neurologic, vestibular, and pulmonary symptoms
> Headache, malaise, paresthesias, weakness
> \ertigo, nausea, vomiting, hearing loss
> Cough, chest pain, shortness of breath
- 50% symptomatic in first hour, 90% by 6 hours

» 2-3 cases per 10,000 dives

— NewvYork-Presbyterian

©AllinaHealthSystems
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Diving Illness

Treatment

» Hydration
* 100% oxygen
» Recompression

* Limit altitude if long distance transfer
Depth/Time Profile

an | w | E0 T [

Time at Depth (minutes)

Tetal Elapacd Time:
285 Minutes

Braathing Media (Mot Including

Deseent Tirms)
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Environmental Emergencies

Temperature

* Hot
* Cold
Altitude

 High
e Low

m .00zn A Lo ¥ ARETY
AL DAFAKIMENT OF OFITIONEDIC SURGKEY

©AllinaHealthSystems 63



Lecture 13 June 15, 2018

Lightning

400 Strl kes/year In US (10% fatal) Lightning Fatalities by Stats, 1959-2011

@ L Fatalities

Golf courses and ball fields most
common

NFHS Policy

* On-site Monitoring
* 30 mile/30 min. rule
shelter

Thunder ¢
Roars,
Go Indoors!

@ DaraxrMEnT OF OXITIONEDIC SUBUKRY

Summary

» ABCs first

» Early CPR and defibrillation save lives

» Ventilation is the most important part of airway management

* Practice, practice, practice!

» Beware altered mental status, neurologic deficits, and persistent vomiting
» On-field reduction attempts ok for everything but hip

» Eyes: look for abnormal vision, eye movements, and anatomy

 Teeth: transport avulsed teeth in best available medium

» Cool overheated patients before transport

« Start rewarming if they will stay warm; not dead until warm and dead

| oo ewa L v Ty
— NewYork-Presbyterian D e T G OFITIOMIAC SUmUkEY
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Questions?

AMAZING
THINGS

ARE
HAPPENING
HERE

'_|' NewYork-Presbyterian JEP: RTHOPEDIC SURGERY
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