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,Der Bergtote”

Corinna Schon, IRM Bern

Es gibt viele Arten, wie man in den Bergen zu Tode kommen kann. Wahrend es wie an jedem
anderen Ort, aber insbesondere unter korperlicher Belastung, zu natirlichen Todesfdllen kommen
kann, ist in den Bergen die Anzahl von nicht natirlichen Todesféllen, z. B. durch Stiirze oder dussere
Einfllisse wie Steinschlag oder Lawinen, deutlich erhéht. Als Rechtsmediziner ist man sich jedoch
bewusst, dass ein Sturz nicht ein Sturz sein muss und man stellt sich die Frage: gestiirzt, gesprungen
oder gestossen? Neben der Frage der Todesart soll in diesem Referat auf Besonderheiten von im
Gebirge verstorbenen Personen eingegangen und diese aus rechtsmedizinischer Sicht relevanten
Themen kurz rekapituliert werden.

In the mountains, there are different ways to die. Particularly with regard to physical activity it is
possible to die a natural death, but the number of unnatural cases of death due to falls from height or
forces of nature like falling rocks or avalanches is much more higher. As a forensic pathologist you
know, that a fall can also be something else and therefore the question is raised: fallen, jumped or
pushed? This presentation should repeat the meaning of the term manner of death and some other
themes, which seems to be important examining persons who died in the mountains.

,Suizid mal anders”

Corinna Schon, IRM Bern
Adrian Deuschle, Kantonspolizei Bern

Durch den Rickgang der Gletscher im Rahmen der Klimaerwarmung kommen von Zeit zu Zeit
Knochen oder auch ganze Leichen von seit vielen Jahren vermissten Personen zum Vorschein. Neben
der Frage der Identifikation versucht man trotz des Zustandes eines Leichnams auch hier, Hinweise
auf Todesart und —ursache zu eruieren.

Der hier vorgestellte Fall zeigt, dass eine genaue Untersuchung auch eines Leichnams mit bereits
ausgepragten spaten Leichenveranderungen interessante Befunde aufweisen kann, die zudem
insbesondere fiir einen Bergtoten aussergewohnlich waren.

From time to time, glacial recession because of climate warming can unsheaths bones or whole
corpses of missed persons. In addition to the identification it is always tried to find out the manner
and cause of death in spite of the condition of the corpse.

The here presented case shows that an accurate examination also of a corpse with late postmortal
changes can reveal interesting findings which were furthermore extraordinary for a person who died
in the mountains.



Resuscitation in the
alpine terrain —

a slightly differnent ambulance

Swiss alpine emergency, kiental
emergency medical services fmi



emergency call 10:38 h
02.11.2010

70 year old patient with dyspnea
in Suldtal

Dispatcher heard expiratory
wheezing

Telephone connection breaks
down often
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Region suldtal:

rain and fog
Temperature O degrees celsius

Using a helicopter rescue impossible



Team with three medical rescuers

10:51 Swiss alpine emergency alerting



Locations



Ambulance team with the following
equipment:




Locations



12:50 h the first
patient contact

-Patient lying in the snow
-Patient was responsive
-Patient was tachypnoeisch
-Radial pulse was not palpable
-Well palpable carotid pulse
-Patient looked exhausted and
hypothermic

-Patient indicates no pain
-Patient complains of breathing
problems

-Allergies unknown

-Patient takes medication, but he
can not name them

-Patient's has diabetes

-Last meal about 4 hours ago



- 13:00 clock
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13:30 h
Cardiovascular arrest

CPR




13:45 h
Resuscitation with full
ambulance team

-First Defibrilation with 200 J

-Lukas 2 was attached to the
patient on a mountain carrying

-mask ventilation

-Oxygen from 2ltr. bottle

-Intraosare needle right proximal

tibia

-0,1 mg Fentanyl

-10 mg Dormicum

-Larynxtubus Gr.4

-Algorythmus SRC 2005

-Adrenalin

=Amiodaron 300mg about

100mIl G5%




-2g Magnesium
-Sp02 is not possible
- heart rate 60 —-90




14:15—-16:00 h

Tra nm‘blrt towards am‘?jul




16:00 h Patient is going to be prepared for
ambulance transport



16:15 h Transfer to REGA
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november 2010
an extraordinary rescue






*Exhausting rescue and episodes of reanimation
during 4-5 hours after a cardiac arrest

*15:30 Alarm Rega-Crew

*By the time of arrival (15:50) the paramedics
were taking care of the patient inside the
ambulance
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B Airway open with laryngeal tube

B Spontanous breathing, ca. 15/min, symmetrical in
auscultation
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extremities

B No endexpiratory CO,-curve
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Circuiation

e Pulse of the carotid artery weak and irregular;
Centralisation with Hypothermia -> no

peripheral pulses

 Noninvasive bloodpressure not measurable

e ECG: douptful sinus rhythm, HR 70/min., many
SVES, VES,
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e GCS 6 without any sedative medication

e pupils narrow and isocor, no visible reaction to
light

e Hypothermia, ca. 30°C
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e absent endexspiratory CO2 and a following
difficult control of a sufficiant spontanous
breathing with the risk of hypercapnia

e Hemodynamic instability with arterial
hypotonia and arrhythmia

* Unconsiousness with the risk of aspiration
(not save with laryngeal tube)



Flight to the university hospital of Berne






Medizinisches Behandlungskonzept in der Hohlenrettung — ein Europdischer Konsens

Uber die Behandlung von Unfillen und Krankheitsféllen in Héhlen gibt es wenig Literatur. Meist han-
delt sich meist um einzelne Fallberichte, kaum gréssere Zusammenfassungen und schon gar nicht
evidenzbasierte Arbeiten. Etliche Arztinnen und Arzte haben sich natiirlich schon Gedanken gemacht
und auch publiziert. Seit Jahren gibt es auch einen gewissen internationalen Erfahrungsaustausch,
bisher aber nicht in einer strukturierten Form, er hat meist am Rande der sporadisch veranstalteten
internationalen Hohlenrettungs-Treffen stattgefunden.

2007 haben sich die Prasidenten der Européischen Hohlenrettungsorganisationen erstmals getroffen
um einen regelmassigen Erfahrungsaustausch zu beginnen. 2010 war ,Medical treatment inside the
cave” Tagungsthema, ausser den Prasidenten nahmen darum auch verantwortliche Mediziner aus
acht Organisationen teil. Das Dutzend Arztinnen, Arzte und Rettungssanititer hatte dann aber ein
Problem: Immer, wenn es flir uns interessant war, wurde es fiir die andern langweilig. Statt langer
Diskussionen und Erfahrungsaustausch wollte man lieber kurze klare Antworten — und die gab es oft
einfach nicht.

Wir haben dann beschlossen, uns im folgenden Jahr, beim nachsten ECRM (European Cave Rescue
Meeting) in Paklenica nochmals fiir einen Tag allein unter Medizinern zu treffen. Es ging uns darum,
die internationalen Richtlinien auf ihre Anwendbarkeit unter den doch etwas speziellen Hohlenbe-
dingungen zu lberprifen und einen minimalen Konsens zu finden was machbar und sinnvoll sei. Best
medical treatment underground sozusagen. Es war von Anfang an klar, dass wir keine Guidelines
erstellen konnten, dies ware auch von den Delegationen mehrere Lander aus rechtlichen Griinden
nicht akzeptiert worden. In einem ,,Consensus paper” haben wir darum den gréssten gemeinsamen
Nenner definiert zu Themen wie Schmerzbekdmpfung, Patientenbetreuung, Uberwachung wiahrend
des Transportes, Einsatz von Antibiotika und andern Medikamenten, Hypothermie-Prophylaxe und
-behandlung.

Im Oktober 2012 haben wir uns nun erneut getroffen, diesmal waren Hohlentauchen und Gase in
Hohlen die Schwerpunkt-Themen. Die Arbeit wird weitergefiihrt.



European Cave Rescue Meeting
Paklenica
Medical conference

16./17. September 2011

Consensus Paper

Reach by the participants: Stefan Allich (Germany), Hadrian Borcea (Romania), Ivana Buklijas
(Croatia), Corrado Camerini (Italy), Paul Bogdan Csillag (Romania), Lana Donlagic (Croatia), Mircea
Galu (Romania), Ulla Gressmann (Germany), Stefano Guarniero (ltaly), Jochen Girtler (Germany),
Ulrich Heckmann (Germany), Regula Hohn (Switzerland), Tomaz Klinar (Slovenia), William Lumb (UK),
Ueli Nageli (Switzerland), Marko Petrovic (Serbia), Rok Stopar (Slovenia)

The group seeks to provide consensus and establish an expert body in cave rescue medicine. When
practical, it is proposed to apply/adapt recognized international medical recommendations to the
special conditions.

During the series of workshops the following subjects were explored and the following consensus
statements agreed:

Any medical rescuer (doctors, paramedic etc.) needs to be competent caver (technical/speleological
skills).

Cave rescue must always be considered a high risk mission due to a significant probability of
secondary accidents.

Pain relief

Immobilisation
e Splinting and other types of immobilisation are the basis for pain relief

e Consider instructing first aiders to immobilise with whatever they have (commercial, e.g.
vacuum or improvisation material) as soon as they can. Health care professionals should
assess and replace as needed.

*  Monitor carefully after splinting e.g. circulation



Drugs

Every person has the right to adequate pain relief
Try to use drugs that keeps the casualty mobile
It is suggested that all cavers carry their own pain killers

A basic combination of analgesics (e.g. paracetamol, NSAID, weak oral opiate) should be
administered rapidly, potentially by non-medical personnel.

Do not use ASA as a pain killer

Ketamine is a useful agent in the treatment of severe pain.

Psychological first aid & care is very important in the treatment of pain

Regional anaesthesia can be considered in special cases — it may help to maintain a list of
suitably experienced doctors to undertake the procedure.

Patient Care

i.v. fluids

Provide fluids orally if possible

The use of i.v. fluid in cave rescue may be appropriate. Rescue complexity (duration, patient
status, injuries) will influence the decision.

In principle types of fluids or replacement regimes to use should be kept simple.

All patients have the basic right of adequate hydration. The most appropriate method for
monitoring hydration status is measuring the urine output (>0.5 ml/kg bw/h)

Monitoring during transportation

Preferably the i.v. line should be kept open during transportation (e.g. use pressure bag to
keep it at 20 mi/h)

For transportation on stretchers an i.v. line should be considered

Antibiotics

If antibiotics are needed, start early
Check for allergies
Keep the route of administration as simple as possible

Prophylactic treatment:
— As per planned procedure, normally a single dose



* Treatment
— Open fractures
e Broad spectrum antibiotic with a good bone penetration, low allergy risk and
good oral absorption

— Complex wounds
e Oral administration except in case of shock
* In principle wounds should not be closed underground, exceptions include
procedures to facilitate extrications and haemorrhage control
e Consider anti-tetanus booster if rescue lasts longer than 72 hours
e Facial trauma: Broad spectrum antibiotics, with good tissue penetration and
anaerobic coverage

— Burns: Match standard burn treatment as close as possible to national guidelines

Thromboprophylaxis

e Consider thromboprophylaxis if patient immobilised for more than 12 hours (caution in case
of hypothermia or undergoes surgery within the next 12 hours)

* Low dose, low molecular weight heparin

Hypothermia

e All patients should be considered hypothermic unless proved otherwise; normal temperature
should be the goal.

¢ Apply common sense measures to avoid temperature loss (insulation etc.)
¢ Re-warming underground is possible but hard work. Apply all available means
e After-drop exists but is not a reason to stop mobilizing

e Consider temperature assessment by clinical symptoms, e.g. walking capability. Any patient
that can walk, keep mobile.

¢ In case of mild to moderate hypothermia, temperature measurement is used to indicate
trends than reliable exact values. In case of severe hypothermia try to measure as accurately
as possible, allowing the distinction between trauma and hypothermia as a cause of
unconsciousness.

¢ Do not administer any medication below 30 °C core body temperature.

¢ In principle warm up severe hypothermic patients to at least 28 °C prior to starting
transportation



Monitoring

Electronic equipment has a high potential to fail under cave conditions

Due to limited or no access to facilities, use incident and patient history, clinical observations
and findings for the assessment

Assessment should be a continuous process and documented (monitoring sheet)

Consider that monitoring sheets may be subject to critical examination in the future and they
can also act as an important training and audit resource

The following physiological measurements should be considered in the initial assessment and
ongoing care of the patient:

. Temperature

. Blood pressure

. Oxygen saturation
. Heart rate / pulse
. Respiratory rate

. Fluid intake & loss
. Level of consciousness
e Capillary refill

. Pupil size

. Pain scale

. Blood samples

. Blood sugar

Diabetics

Stroke

Cavers should carry their own drugs and peers should be competent in the indication for and
use of diabetic medication

Hypoglycaemia is seen more frequently, if unable to correct orally consider highly
concentrated glucose i.v. treatment

In cases of hyperglycaemia fluid therapy should be applied

Haemorrhagic stroke may be seen more frequently then statistically expected due to
exertional extremes. The indication of ASA may be less obvious.

Open questions for follow up:

Clarify the evidence base for the administration of i.v. fluids
Check literature about antibiotic prophylaxis in case of large haematoma

Consider testing the use of remote monitoring devices



e C(Clarify evidence base that surgical interventions underground (e.g. appendectomy) should be
the last resort and explore practical alternatives e.g. high dose antibiotics

e The group agreed that during a cave rescue the need could arise for an especially skilled
medical person only available in another country.

O Legal aspects and procedures must be cleared
O Liability and insurance questions sorted out

Further contacts and next meeting:

The group agreed that an exchange platform is very valuable and decided to stay in contact primarily
by electronic means. In person meetings should be organized in a 12-18 months frequency,
preferably in the context of broader rescue meeting events.

No commercial credit should be drawn by any individual from this work and publication of the results
will be made in the name of the group.



European Cave Rescue Meeting
Chatel de Joux
Medical conference

19./20. October 2012

Consensus Paper

Reach by the participants: Tina Bijsak (Slovenia), Christian Dodelin (France), Lana Donlagic (Croatia),
Jochen Gurtler (Germany), Regula Hohn (Switzerland), Ueli Nageli (Switzerland), Marko Petrovic
(Serbia), Sophie Pumir (Italy), France Rocourt (France), Rok Stopar (Slovenia), Alessandro Tuveri
(Italy) and Valerio Tuveri (Italy)

The group seeks to provide consensus and establish an expert body in cave rescue medicine. When
practical, it is proposed to apply/adapt recognized international medical recommendations to the
special conditions.

During a series of workshops the work, begun in 2011 in Paklenica was continued, the following
subjects were explored and the following consensus statements agreed:

e Medical problems in cave diving and rescue
e Underground gases, management of gas working with explosives

Diving and diving rescue

There needs to be a clear distinction between decompression sickness (DS), divers with trauma and
combinations of the two scenarios.

Generally

e Muscular activity produces more bubbles and so causes more problems

Severe decompression sickness (DS) often cannot be treated in the cave, because only the
pressure chamber is really effective

Bends in the joints are not life threatening but painful

DS can begin even hours after leaving the cave

Divers often, but not always know the first symptoms

It is not important to know with which type of decompression-accident we have to deal with,
because the treatment on the spot in the cave is always the same



e Divers can collapse leaving the cave as consequence of a decompression-problem
e Divers often are dehydrated

Prevention:

- Technical rescue divers should undergo complete medical check-up regularly including full
cardio-pulmonary assessments.

- If adiver had an non-expected DS problem, an Echo Cardiogram or intracranial Doppler
should be made

- Ensure proper hydration before diving

- Consider training technical divers in recognizing and treating typical medical situations (e.g.
splinting a leg for transport through siphon)

- Every diving team should know where the closest hyperbaric centres are.

Diagnosis:

- If decompression sickness is suspected, neurological monitoring should be applied
continuously.

- Keep in mind that some divers might have taken self-administered drugs previous or during
the dive that can mask early symptoms of decompression disease.

- Decompression sickness (DS) in the cave can be very critical, any unclear symptom should be
considered as DS until proven otherwise.

First aid/pre-hospital treatment in decompression accidents (only)

- 100% Oxygen by regulator or re-breather or at least by mask with reservoir even if 100%
cannot be achieved. Nitrox is still better than air if no pure oxygen is available.

- Position the victim straight horizontal

- Administration of drugs is very controversy and there is no evidence of drugs for treating
decompression sickness. The use of drugs for pain relieve can be considered (Pre-
medication!)

- Fluid replacement by any way, intravenous application must be considered

- Unless the victim can be assessed by a doctor experienced in hyperbaric medicine on site,
careful and rapid transportation to a centre for hyperbaric medicine is recommended.

- Prevention of hypothermia is even more important than in other cave rescue situations

- To prevent further progression of hypothermia, the body temperature needs to be stabilized
before exposing a victim to cold water again. Be aware that re-warming in the case of severe
hypothermia can lead to further progression of decompression sickness.

- Wet decompression is not recommended.

Treatment of trauma behind siphon:

- Any treatment needs to consider the diving requirements

- Regional anaesthesia may be a considerable alternative for pain treatment

- There are different ways for transporting a victim through a siphon. The medical condition of
the victim may influence the choice of equipment and that influences the victim’s preparation
for the transport (e.g. combination of KED and immobilisation of a broken leg).

- To prevent further progression of hypothermia, the body temperature needs to be stabilized
before exposing a victim to cold water again.

Combination of trauma and deco:

Such a situation will be too complex to be able to give standard recommendations



Gaz:
Prevention:

- The doctor may be the only one with experience on gas intoxications.

- The safety of the rescue team is essential

- Monitoring of critical gaseous (e.g. CO2, CO, NOx) may be necessary

- CHA4 (e.g. mines or caves with lots of organic material degradation) in addition has an
explosion risk

- Remember: acetylene (carbide lamps) does impact the measurement.

- Natural CO2 may accumulate at the lowest points even without blasting or without organic
material

- In case of CO contamination it may be wise not to re-employ rescuers during the event.

- Consider air contamination in caves also several days after blasting

- The season may impact natural ventilation in the cave; artificial ventilation may push CO2
further into the cave.

- Oxygen is an explosive — ensure safe transport.

Treatment of gas intoxication:

- Evacuate from dangerous environment as soon as possible and in case of CO poisoning
decide if hyperbaric treatment may be needed

- Administer oxygen with reservoir mask

- Half time value of CO in blood is 3.5 to 6 hours, in pure oxygen atmosphere 1.5 hours.
Damages may persist even after elimination of CO from the blood

Discussion of open questions of 2011:
Clarify the evidence base of iv.fluids: discussed, no additional aspects already covered

Check literature about antibiotic prophylaxis in case of large haematoma: In case of open haematoma
or danger of penetration: yes; in case of closed haematoma: no

Consider testing remote devices: work in progress. Lana Donlagic reported positive results in a mostly
dry cave.

Clarify evidence base that surgical interventions underground should be the last resort and explore
practical alternatives: no news

Medical resources from other countries:

e Actual case of Croatia requested help from Slovenia: Contact was made by ministry of civil
protection; collaboration was approved although finally not needed.

e Lethal accident in Slovenia where an Italian caver died close to the border. Italian rescue was
alerted the same time as the Slovenian. Italians arrived first and started treatment. Excellent
cooperation between the 2 organisations without formalities.

Conclusion: Ensure that authorities are properly informed, legal and liability aspects not yet
cleared.

New open questions:

e Decision criteria for transportation behind the siphon should be evaluated and discussed



Accidental Hypothermia in a Level | Trauma Center -
retrospective analysis from 01.01.2000 to 31.05.2012

Habegger Katrin, Exadaktylos Aristomenis, Brodmann Maeder Monika

Master's thesis for the academical degree of Master of Medicine
Bern University

Department of Emergency Medicine, University Hospital Inselspital Bern
Contact: monika.brodmann@insel.ch

Background: People involved in the mountain rescue mostly know the clinical picture
in relation to avalanche victims, where the problems of hypoxia / asphyxia, trauma
and accidental hypothermia multiply the medical problems and are always
challenging situations in the preclinical setting. For the attending hospitals the
decision-making especially of patients in deep hypothermia is difficult because of the
low overall incidence of these situations. A multidisciplinary group of the Inselspital
Bern developed a proposal for the decision-making in patients in deep hypothermia,
the so-called Bernese Hypothermia Algorithm after a winter with a high incidence of
avalanche victims in 2010. Due to another high incidence of patients with deep
accidental hypothermia in the cold winter 2011/2012 we were interested to know
more about the pathophysiology of these patients and the mechanisms that lead to
this serious problem.

Methods: We conducted a retrospective study by searching patients of > 16 years
with the diagnosis of "hypothermia” and "freezing" in our electronical medical records.
With the help of the clinical records of the emergency department, the intensive care
unit and if available further records we collected data on the incidence and the
severity of the hypothermia, defined as mild (core temperature 35 - 32.1 °C),
moderate (core temperature 32 - 28.1°C) or severe (core temperature 28 °C or less).
Results and Discussion: 458 patients with the diagnosis hypothermia or freezing
could be found. After exclusion of 253 cases 205 patients could be inlcuded. In the
presentation we will focus on the mechanisms leading to the accidental hypothermia,
the overall incidence, mortality and the seasonal distribution. Moreover we will show
the problems of measuring core temperature.
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Esslinger Andrea Notarztin Rega Samedan

Piz Grevasalvas: 9.2 Stunden —
22.9 Grad C Korper-Kerntemperatur

Fall-Bericht eines néchtlichen Lawineneinsatzes mit zwei Ganzverschitteten, bei dem ein
Verschiitteter nach ca. 9.2 Stunden Verschuttungsdauer mit freien Atemwegen und einer
Atemhohle sowie einer Kerntemperatur von 23°C lebend geborgen und erfolgreich mit
Warmluft wiedererwdrmt werden konnte. Nach der Bergung trat ein Lungenddem auf, das
sich innerhalb von zwei Tagen spontan zurlickbildete. Ein zweites Lawinenopfer wurde
ebenfalls mit einer Atemhohle, aber mit steif gefrorenem Thorax tot aufgefunden. Es werden
die speziellen Umstdnde der Rettung sowie der Behandlungsprinzipien vorgestellt und
diskutiert. Zudem wird die Bedeutung eines gefrorenen Brustkorbs fur die
Reanimationsentscheidung bzw. Todesfeststellung und die Triagierung bei mehreren
Verschiitteten auf einer Lawine dargestellt und diskutiert.



Local Freezing Injuries

An Update on Current Treatment
Recommendations

Bergrettungstagung Interlaken, 10. November 2012

Walliser Martin
LA Unfallchirurgie
Kantonsspital Glarus



Overview

* Influence factors on local freezing injuries
® Prevention

® Pathophysiological aspects
® Grades and classifications
® Treatment options

® Case presentation

® Summary
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Environmental Factors

® temperature

* wind chill factor

® air humidity

* altitude above sea level



Human Factors
® general hypothermia

® exposition (temperature loss, insulation)
® very important: dehydration

® exhaustion, injuries

® preexisting desease

® local factors (piercings, rings...)



Prevention

* first: prevent loss of body-temperature
— tissue conservation possible
— centralisation = peripheral decrease of circulation

® second: prevent local exposure

® recognize frostbite early (watch, observe, ask)
® early active rewarming



Effects during Freezing

Vascular (mainly arteries)
— vasoconstriction
— rise in viscosity
— thrombus formation (mainly arteries)
— vascular damage



Effects during Freezing

Cellular:

— ice cristal formation within cells
— changes in osmotic pressure, fluid shifts

— RAPID FREEZING

®* NO correction possible, destruction of cell membrane

— SLOW FREEZING

® eventually correction possible, cell not destructed
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Effect§ durihg Rewarming

Many effects to vessels and cells:

— vascular damage — hamorrhagic
— cellular damage — necrosis - tissue loss

— increased metabolism needs oxygen
— active and passive fluid shifts



Effec:t uring Rewarming

Border zones are most critical
— rapid rewarming = faster restitution
— rapid rewarming = less tissue damage

— AVOID: slow rewarming
— AVOID: re-freezing
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Grades and Classifications?

* NO distinction possible in the field!
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Grades and Classifications?

Many different classifications known

superficial

® Grad |
®* Grad Il

deep



Grades and Classifications?

How important are they?

* classification only retrospective
* superficial: 70%

— sensation (feeling) returns after rewarming
— generally NO tissue loss
* deep: 30%
— NO sensation after rewarming
— tissue loss possible (amputation)



i gl & g

1° (superficial, only skin level)

® acute: pale, white skin, loss of sensation
® loss of sensation normalized
within 10 min



=l

1° (acute)




1° (after Tw)
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2° superficial

*skin level

* after rewarming
— reddish / blue, warm
— swelling
— loss of sensation > 10 min, afterwards PAIN

—blistering (clear fluid) after 1-2 days
® all changes are reversible!
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2° superficial (1d)

A




i sup-rﬁcial (1d)




2° superficial (1w)



3° deep
® skin level and subcutaneous tissue
* after rewarming
— cool skin, NO feeling, pain at margins
— swelling

— blistering (dark, red) after 1-2 days
— superficial tissue loss

® changes +/- reversible



3° deep (2d)



3° deep (Tw)



3° deep (1d)



3° deep (Tw)
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4° deep with tissue damageﬂ

®* NO feeling afer rewarming

® blistering only on margins

® demarcation after weeks / up to months
® tissue loss / amputation



4° deep (48 h)



4° deep (2d)

™~

2N S

40



4°(Tw)



4°deep (3w)



4°(5w)

—
H'!

QZ - superficial

40 (loss of contours)



Frostbite: Therapy |

Acute phase (outdoor, expedition)

—recoghnize early!

—immediate local rewarming
®direct application of moderate heat
* take off shoes / gloves, change clothes
* allow optimal circulation

* DO NOT rub in with snow
—continue tour only if damage reversible



Frostie: Therapy |

Acute phase (outdoor, expedltlon)

* |F sensation does not return

— turn around — go home
— if possible: DO NOT walk on frozen feet!



Frostbite: Therapy I

Intermediate Phase (hut, base-camp)
® protection, dry clothes, rewarming, fluids

® local rewarming
— rewarmng devices
— ,handwarm “ water (max. 40°, 40 min)

— DO NOT USE: dry heat, open fire, friction
— elevate extremity after rewarming



Frostbite: Therapy I

Intermediate Phase (hut, base-camp)

® aspirin 500mg (Circulation / pain)

® additional pain medication

* oxygen (over 5000m)

® blisters should not be opened
—eventually sterile evacuation
—eventually antibiotics



Frostbie: Therapy Il

Medications:

® painkillers recommended

® aspirin recommended (studies)
® antibiotics depending on condition

® alcohol recommended



Frostbite: Second Blow

* avoid re-freezing
— extensive tissue damage

® in critical conditions
— better walk with frozen feet
— rewarm only, if re-freezing is highly unlikely



-

Frostbite: Therapy Il

Late phase (hospital, medical care)
* superficial treatment: similar to burnings
® wait for demarcation (min 3-6 weeks!!)

®* NO early amputation needed if there is no
infection!

®* NO early amputation without specific
diagnostics



Frostt;ife: Tmherapy [1]

Additional Medications

® lloprost, llomedin (Prostacyclin)

® Urokinase (rt-PA)
® Buflomedil (Alpha-Antagonist) SIDE EFFECTS

® E. Groechenig, Feldkirch, 1994
® Kevin J. Bruen et al, University of Utah, Salt Lake City, 2007
® E. Chaudry, B. Cheguillaume, E. Chetaille, Chamonix, 2011



Frostt;fte: Tmherapy [1]

Diagnostic Possibilities

® Technetium 99 Bone-Szintigraphy

— Emmanuel Cauchy et al, Chamonix 2000

— 3-7 days after frostibite injury
— high prognostic reliability
— earlier definitive treatment possible
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Summary

® Prevention is better than treatment

* SLOW FREEZING causes LESS damage
®* FAST THAWING causes LESS damage
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® Grades and Classifications
— not importand in the field
— SUPERFICIAL = full restitution
— DEEP = healing with defects

®* Rewarming / Thawing
— Only if RE-FFREEZING is out of bound
— DAMP HEAT (40°, ca 30 — 45 Minutes)

Summary
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e LG 111, ,Theorie 1* und LG 112, , Theorie 2“

« ,Sportphysiologie®: Herz-Kreislauf,
Atmung, Muskulatur, Erndhrung,
Energiestoffwechsel, Hohenphysiologie.

6h

« ,Sportbiologie, Anatomie“: Zellen,
Gewebe, Organe; ausgewahlte Kdrperteile
(Kopf, Wirbelsaule...).

5h

« Erste Hilfe, Unfallkunde® (Theorie):
Weichteilverletzungen,
Knochenverletzungen,
Gelenkverletzungen, Schadelverletzung,
Wirbelsaulenverletzung, 5h
Bauchraumverletzung...



LG 122, Bergrettungslehrgang: ,,Erste Hilfe und Notfallmedizin am
Unfallort* (Praxis)

« Sichern und Uberwachen der Vitalfunktionen
« orientierende Untersuchung, ABC
« Update Kardiopulmonale Reanimation
« Praktische Ubungen zur Reanimation
e Lagerungen von Verunfallten
» bei Bewusstlosigkeit (stabile Seitenlage), Schock (div. Arten),
Kopfverletzung, Bauchverletzung, Atemnot und Herzbeschwerden
(Infarkt), bei Wirbelsaulenverletzung (Vakuumbett)
e Versorgung von Frakturen
« Erkennen von Frakturen (Extremitaten, Schllsselbein, Oberarm,
Rippen, Unterschenkel)
* Ruhigstellung durch behelfsméaflige Schienung
» Versorgung von offenen Frakturen



Versorgung von Bander- und Gelenkverletzung
 Erkennen v. Gelenk- und Banderverletzungen
e Versorgung und Ruhigstellung
» Tapeverbande fir Knie und Sprunggelenk
* Reponieren von Schulterluxationen
* Reponieren von Sprunggelenksluxationsfrakturen
Wundversorgung
» lebensbedrohliche Blutungen (Hochhalten, Abdricken,
Druckverband, Abbinden), Verbande allgemein/mit Dreiecktuch,
Fremdkdrper in der Wunde
Blitzunfall
Lawinenmedizin und Unterkihlung
Bergflihrerapotheke
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/th SWISS MOUNTAIN RESCUE MEDICINE
CONFERENCE

Interlaken, 10 November 2012
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Agenda

a) Case study Hasliberg
b) New “Alpine Rescue Manual”
c) Medicine at Swiss Alpine Rescue, ARS



Case study: Hasliberg Bernese Oberland
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Presentation of the new Alpine Rescue Manual

2008 Initial clarifications
Cooperation between: Swiss Alpine Rescue, ARS
Canton Valais Rescue Organisation KWRO
Swiss Army
2009 Table of contents, authors commissioned (various rescuers)
2010 — 12 Compilation of text and drawings

End of September 2012: Publication, on sale online via the website



Alpine Rescue Manual

Basic training:

Bergsport Winter SAC-Verlag
Bergsport Sommer SAC-Verlag
Erste Hilfe SAC-Verlag

Formation Canyoning  International Federation of
Ausbildung Mountain Guides Associations (IFMGA)

Organised rescue:


http://www.sac-verlag.ch/shop/skins/sac/ItemDetail.aspx?ItemNo=342-0&NavigationCode=AB_D&Page=

Alpine Rescue Manual

First edition:
1500 German
600 French
400 [talian
200 English

Format: A5



© 0N Ok WDNPE

Table of contents

Introduction

Fundamentals

Improvised rescue techniques
Rescue techniques (Parts 1-3)
Avalanches

Helicopters

Rescue dogs

Incident command
Communication

Total number of pages 420



























On sale
In the public web shop

The Manual can be purchased via our website with either payment by
credit card or delivery with an invoice; it costs CHF 90 plus shipping
costs to Switzerland and abroad (public web shop):


http://www.alpinerettung.ch/

Kontrolllisten und Arbeitsblatter
(Extranet Download)

www.alpinerettung.ch




ARS Medicine

~~ alpinerettungschweiz



http://www.alpinerettung.ch/

Contents

Organigram
Drugs in the rescuers’ medical kit
BLS equipment

 Further training / quality assurance for specialist
medical personnel

* Medical equipment at the rescue stations
Visions for the future
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© Rega

Organigram Medicine Rega in the ARS

Head Physician Rega/ARS
Dr. Roland Albrecht

7 Regional association physicians ARS

61 Station medics SAC

Medical training coordinators
Stephan Fricker / Thierry Spichiger




Drugs in the rescuers’ medical kit

e Uniform selection of drugs defined
e Published in the Extranet

e Distribution and management are the responsibility of
the regional association doctor or station medic




BLS equipment

A second set of BLS equipment has been purchased. This
comprises:

4 adult dummies
2 junior dummies
4 AED trainer

It can be used to instruct a class of 12 people In
accordance with SRC instructions
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BLS equipment

Folie 38

 Proposed distribution:

« Equipment Rega Center: ARG, ARO, ARGL,
ARZ

 In charge: Rega equipment service

« Equipment EBLS: SARO, KBBK, SATI
 In charge: Thierry Spichiger

* Objective: coordination of the course dates for the
regional associations to ensure the fewest possible
journeys to transport the equipment



Quality assurance for specialist medical
personnel

e-learning is now available in all three languages
The 2013 modules will be posted online in the next few days.
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Quality assurance for specialist medical
personnel
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e By the end of August, 15 station medics had successfully completed the
modules and received the 2012 Delegation of Competence.

Medizin ARS rega= = Medizin ARS rega= =
¥ompatanzdeiagation salbstindige Madiameantamarabrachung e I — Kampstenzdsiegation selsindigs Madikamentemvarabrschung e —
durch dipl. Aattungoanitite [Hadicamants Qisocs 1) m = durch dipl. Rattungozanititer adlicamants Qisocs 1) e e
Préparat Indikationen Dosierung
Morphin Anakges s Initial: 2.3mglwv.
{=arghinry Z2.amglwv
Kompetenzdelegation 2012 wm wmaly
fur den Einsetz als dipl. Rett aanitiber HF im Rahme
d”r _m:. Ilc:_-'t bei o IE.I SETEIngERAnt 51:hr - n HaCl D5 TragErET LG T prerere
er igkeit bei der Alpinen Rettung ez 10 mi/10am Hadikaments
LASUNg Zum
Kothatern /
J Augen usw.
Mame: R=ttungestation: Hitrolinguak-SprayE | Laures woronars
[ alft i
Hyparbanie
Priaparat Indikationen Dogierung Akuts Linksheoinoufizisn
Adranalin 1) AEammatian 17 1.0 Mg vsies 1w, Rinegar-FundinE thution sxtrazsiulliner | <0 mifiog KGTag
[Adr=nslin) 2) Ansphylskticoher Schock | 2) 10-100 ug vwelss v, 500 m: kgk=E b=l ksotansr Imi kol me=hr
1mgslm 3) Azthma branchialz 3) 3 mg zur Inhalkation oder Dwimydratatian
1 mgriam 10 g wesise L, Oiff=nhalben von wendsen
Atropin 1 mptaomatizcha 1) Initial: O.5mghbic 1.Omglw. Zughngen = —
L pinsultat) nus-bradyicandi= Mzodmal: 3.0 mg Lw. _5"“9"‘""3_ f"""’ B = mgra. s mi resa
i ) Vargiftung=n 2} nach Klindk [Diez=pam) Sadation van Kindam
[Organaphasphats usw. ) Smag/ 2, 5mi Reitiale
DormilcumE Sadathon Initisl: l.amglw. -
[Hildezatamn) Hypnotikum Aepstithv:  LOmg Anspiylaktische qrbf-t'. i 2 W,
5 magss m EQIbE TS o R O -l F-1H 5.0mg -:-": MEUTITIEINES Uasm
Turftus
Droperid ol E Brtlemess O.5mal. Wentolin-Sprays 1) Asthma bronchiake 1) Inmial:  1-2 HODe
[Dfrydrabanzpsr 1 0.5 mg [=Salbutamal) Aepstithe: 1 Hub (3.1 mg)
1 imegy 2 i 1.0msg 1Hul = 0. 1mg
2) Tawalyss 2] [0.4msJ)
Ephadrin Hypotanis 5 bis 10 mag weelss Lw. Voluwen B9 Hypovallimis Hadmal 50 miikg K5 Tag
[Ephadrinfredrochionid) | Bradyiandis HMaimal: 50mglwv. balance s Mormaler EinsaT Im Vernstnis 2:1
S ma’sm Lnapyiae 500m. d.h. 500mi Vialneen 5% halancsd® sl
1000 mi Ring=r-Fundin®
Fantamyl Starke SchmeoTictinds Q.35 mg Lw.
ntamyl-Base) HT: zur Verhind=rung der Q.35 meg Lv. Ort / Datum: Ort / Datum:
0.1 mas2 m harmanaii=n 0.20 mag v ) )
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e T N | Zisrich, 09.03. 2002 .o
Unit=rschrift: Unit=rschnift -
Anakg=sk= Initial:
Hancima
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e Feedback from pilot stations by the end of
September

« Definition and presentation of a uniform selection of
contents at the “Specialists’ Conference Medicine”
on 6 November 2012

e 2013: equipping 25 additional stations
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AIms and visions
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Equipping the rescue stations with a uniform medical kit
step-by-step throughout Switzerland

Module-based medical training courses throughout the
country

Establishing medicine in the rescue stations
Involvement of local and regional rescue structures



Questions?

Thank you very much



Medical assistance of the SAC-high
performance mountaineering
expedition to Peru 2012

Dr. med. Christian Salis

7. Schweizer Bergrettungsmedizintagung Interlaken 10.11.2012



Topics

e Expedition

* f[eam

* Medical equipment
 Medical problems
 Equipment considerations



Expedition

Swiss alpine club (SAC)

Pilot project 2009

Goal: promotion of the classic alpinism

Team SAC-high performance mountaineering
3 years of extra-occupational formation
Expedition as final exam of the formation
Duration of the expedition 6 weeks



Expedition place

04 % .
& ¢

%4
%

Cordillera blanca Peru

3




Christelle Marceau
10.08.1988
CAS Neuchateloise

Yolan Aubert
12.06.1990
CAS Les Diablerets

Team

Marco Burn
22.02.1989
SAC Wildstrubel

David Hefti
04.07.1992
SAC Davos

Jonas Jurt
18.04.1991
CAS Neuchételoise

Marcel Probst
17.07.1990
SAC Brandis

Gian Sebregondi
08.04.1990
SAC Rétia

Martin Kimmig
13.03.1992
SAC Monte Rosa

18.11.1989

Sébastien Pochon

CAS Moléson




Instructors

Roger Schaeli
Pro-alpinist
Mountainguide

Denis Burdet
Pro-alpinist
Mountainguide




Expedition doctors

Dr. med. Urs Hefti

Dr. med. Christian Salis




Climbed peaks

Esfinge 5325 m.a.s.|

Artesonraju 6025 m.a.s.|

Pyramide 5885 m.a.s.|

Chacraraju Oeste 6112 m.a.s.l (partially)
Huandoy Sur 6160 m.a.s.|

Huandoy Este 6000 m.a.s.|

Huandoy Norte 6395 m.a.s.|

Huandoy Oeste 6356 m.a.s.|

Pisco Este 5700 m.a.s.|

Pisco Oeste 5725 m.a.s.|



Medical equipment

3 Levels

e Personal first-aid kit for each athlete
 Advanced base camp pharmacy

e Modificated emergency bag (rega-Oxybag)

 No recompression bag



Personal first-aid kit for each athlete

Personliche Apotheke

Infektionen Magen- Darm Ciprofloxacin Ciproxine 250 mg alle 12h, 3 Tage




Advanced base camp pharmacy

Antibiotics (Ciprofloxacin, Amoxicillin/Clavulanacid)
AMS, HAPE, HACE (Dexamethason, Diamox, Nifedipin)
Desinfectant and dressing material

Painkillers (Ibuprofen, Paracetamol, Tramadol)
Rehydration substance (Elotrans®)

Probiotics (Bioflorin®)



Modificated emergency bag (rega)




Medical problems

Symptoms of AMS (2 athletes)
Thigh contusion (1 athlete)
nsertion tendinitis of the knee (1 athlete)

Rupture of a shoulder tendon (1 athlete)

Diarrhea and vomitus (6 athletes, 1 porter)



Medical problems

Problem
 10-60% of all travellers get diarrhea

Prophylaxis

e Hand hygiene

 \Water hygiene (bring water to boil)

 Food hygiene (cook it, boil it, peel it or leave it)

Steffen R, Rickenbacher M, Wilhelm U, Helminger A, Schar M; J Infect Dis. Health problems after travel to developing
countries. 1987 Jul;156(1):)84-91.
Guidelines for drinking-water quality, fourth edition 2011 World Health Organization (WHO) ISBN: 978 92 4 154815 1



Medical problems

e Equipment: completeness versus weight
 No regular air rescue service

e Distribution of the athletes

* Regional hospital Huaraz (4 h drive)

e Full facility hospital Lima (13h drive)

e Communication (Sat-phone/Radio)



Medical problems

* |nstruction of
improvisational
first-aid for
the athletes




Equipment considerations

Problem: Opioids
 Export regulations

e Different import
regulations for each
country



Equipment considerations

Peru
e Valid prescription

e Certificate from the health authorities of
the country of origin

e Severe punishment for violation of the
regulations (2-25 years prison in Peru)



Equipment considerations



Equipment considerations

Solution

 No opioids

e Ketamin/Midazolam
 Regional anesthesia

e Fixation/Immobilisation



Equipment considerations

Problem: Oxygen bottle

* Pressure 300 bar

e Dangerous goods
 Transportation problems

Solution

 Never take a oxygen bottle
with you on a plane!!!
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