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Tactical Medical Mining Rescue

Advanced First Aid for Mining and Remote Areas



Underground rescue
operations pose special
challenges:

distances, hazardous
areas, non-breathable
atmosphere, lack of
medical and technical
equipment as well as
means of communication,
darkness, confined spaces
and legal regulations that
limit the use of public
rescue services in these
environments.
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How can we address / eliminate the disadvantage of the miner in a
severe medical emergency compared to any person in a public area?

Response time in Germany:

12 minutes in urban areas until hours in underground environ-

ments with dangerous zones, non-
breathable athmosphere etc.

public paramedic or emergency
physician rescue arrives

— Severe pain over a prolonged period of time,
— Risk of permanent severe deterioration of health status due to
prolonged start of definite treatment

- Increased risk of death Lo\
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MINING ACTIVITIES

IN GERMANY
Germany is a Mining Country
= Lignite

» Rock Salt

= Potash

» Kaoline

= Quarzsand
= |ndustrial minerals
= Construction minerals

Approximately 3800 active
surface operations and quarries

Approximately 42000 known
abandonend underground mine
sites from 1000 years of mining

e e e el R




C I O S i n : P o, 2L-Oxygen-Tank,
g Treatment result after 15 minutes — PN s

and a 16 hour TMR course without Ch S legs

t h e ga p . previous medical education " " -

In a two-day
didactically optimised
course, medical

Ventilation

laypersons, especially independant of
. ambient air via oxygen
Mmine rescue teamS, demand valve e &
are ta ught med|ca| Sk|“S Pressure controlled half-automatic ventilator ' = h‘.,f — Pulse-Oxymeter
that are otherwise D —— Sy Deti;pad

with 3-way-stopcock

reserved for emergency
medical professionals, Stiffneck

2N
W|th Va||dated rESUItS K TMR | = ,5 | .'.LMA‘—Supreme

Tactical Medical Mining Rescue

and proven www.tmr-kurs.com
competence.



Treatment algorithm
with procedures
according to a modified
c-ABC2DE scheme -
dichotomous decision
tree for medical
laypersons.
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1. Initial

Assessment

c-AVPU-ABC,DE

Consciousness

Cardiac and
Respiratory
Function

C

Site specifications / dangers

Circulation — provisional compression of severe
bleeding

A lert - awake and adequate
V erbal -reaction to speech

P ain — reaction to pain stimuli
U nresponsive — even to pain

Pulse Oxymetry
Sp02>93%

55<Pulse<110




Treatment algorithm
with procedures
according to a modified
c-ABC2DE scheme -
dichotomous decision
tree for medical
laypersons.

How can a trained
miner determine the

right amount of

medicamentation?
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2. Treat t
reatmen Signs of Life?

measures

(AVP and/or Pulse Oxymetry signal)
c-AVPU-ABC,DE

Start of continuous
chest compressions
110/min

Open Airway

(A) V: PU:
Automatic External Sp02 <93% Laryngeal Mask,
Defibrillator Ventilator+Mask, Ventilator,
(nasal airway) Stiffneck

Airway Opening, Pulse Oxymetry,

Laryngeal Mask, Definitive bleeding control
Ventilator, Stiffneck .g. Tourniquet

Signs of Life? PU: io-access,
io-Access, (AVP and/or In case of Pain/ Infusion, Ketamin,
|nfUSi0n' Pulseoxysignal): StreSS/ Trauma Trauma: Tranexamic acid
B . . . No Trauma: Glucose
Adrenalin Ketamin io Ketamin nasal Allergy: Adrenalin 1/10
(immediately and after
Smin) ., Y




Treatment algorithm
with procedures
according to a modified
c-ABC2DE scheme -
dichotomous decision
tree for medical
laypersons.

3. Transport In case of Trauma:

Bodycheck, Repositioning, Splinting, Pelvic Bandage

c-AVPU-ABC,DE

Patient and Equipment Positioning for Transport and
active warming

Reevaluation ABCDE, if necessary: correction,
Pneumothorax relief in case of pulse rate increase and
difficult ventilation in trauma

Transportation under continuous observation of

monitoring and ventilation, upper body slightly elevated

Handover to professional Medical Staff with condensed
documentation of measures

Tactical Medical Mining Rescue



Resuscitation in cardiac
arrest with invasive
ventilation, automatic
external defibrillator use
and adrenaline
administration via
intraosseous access.




Administration of
adrenaline via sternal
intraosseous access

during resuscitation.

Tactical Medical Mining Rescue



Transport of a cardiac
arrest patient via dragging
the stretcher under
continuous resuscitation
— for quick handover to
public rescue services.
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Immobilization of the
cervical spine after trauma.




Administration of
oxygen via a mask
using a semi-
automatic pressure-

controlled ventilator

while maintaining and

supporting
spontaneous
breathing in an awake
trauma patient.
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Placement of a
nasopharyngeal tube
to keep the airway
open during reduced
consciousness.
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Securing the airway with
a special rugged laryngeal
mask in an unconscious
patient.




Securing the airway with
a special rugged laryngeal
mask in an unconscious
patient and controlled
invasive ventilation.
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Wound care and

cervical spine protection
before extriction.
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Bleeding control by using
an efficient "tactical wrap®.
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Administration of

potent painkillers
via a nhasal nebulizer.
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Placing of an
intraosseous access
into the sternum for
administration of
necessary medication
and fluids.
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Injection of maximum 4
available vital medicines
via intraosseous access.
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Transfer to the stretcher:
Using the log roll
technique, the

patient is moved without
flexing the spine.




Preparation for safe
transportation including
invasive ventilation, active
warming and operational
equipment storage at the
patient.
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Specifically developed,
electrically driven active
heating mat to avoid
increased bleading through
impaired coagulation,
runtime 1.5 hrs




Documentation of
injuries and all
treatment measures at
a small laminated
plastic card for
structured handover to
public rescue team.
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Re-evaluation of

the treatment measures
and planning of the next
steps before
transportation.
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Patient transport under
continuous observation
of vital signs and
treatment measures in
narrow underground
environment...
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...and in spacy
underground
environment.
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Vertical transportation of
a narcotized and
invasively ventilated
person in a narrow shaft.
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Upon handover to
public emergency
services, the patient
already received full
emergency medical
care, including invasive
ventilatory support,
volume and pain
therapy via an
intraosseous access, as
well as bleeding control
and reduction and
splinting of fractures.
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Complete equipment
stored in a comparably
tiny backpack of just
47 cm height. The
laminated treatment
algorithm as part of the
equipment is guiding
efficiently through
emergency care.
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Documentation of
the rescue operation
using a small
laminated card for
injuries and
treatment measures.
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atient:

Notfallzeit:

Bewusstsein
[ Alert (wach)
Notfa”ur‘sache: [ V erbal (reagiert auf Worte)
[ P ain (reagiert auf Schmerz)
] U nresponsive (bewusstlos)
HF: Sp02:
Problem: MaRnahmen
"-f [=] spitzes Trauma
: =A |t - A — Atemweg
Ta Ta [lstumpresiiizaia [ stiffneck [1wendl [JLMA
Explosion
St D& B — Beatmung
& = []Verbrennung [spontan offen [ spontan Gerat
[] beatmet Gerat
[JKnochenbruch -
C — Kreislauf DGelafusal Infus.
[ Kopf [IDruckverband []Tranexamsaure
[Tourniquet [1Glucose
TQ [kreislauf [lio-zugang  [Ketanest
& [CJHDM+AED [Adrenalin
S\ © [ Atmung
D — Defizit
[Krampfanfall - [Bodycheck EDlBeckengurt
~ [JReposition Schienuny
[l Allergie ~ URepos s
weiterte MaRnahmen
[iahmung rmeerhalt ] Punktion mew |



How can this be taught to medical lay people?

...through highly standardized
fully practical Training with maximum hands-on
experience and peer-practice for self-experience!
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Training of individual skills
and overcoming reluctancy
through bidirectional
training with course
participants.
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Life-saving measure:
relief of a tension
pneumothorax.
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How can the training be realistic?
1. Through complete training directly at the workplace
without the need for transfer into another environment
2. Through didactically optimized teaching approach and

3. Through realistic injuries
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Realistic accident
presentation with acting
patients and development
of realistic adhesive wound
moulages.

/4 g

X TMR

Tactical Medical Mining Rescue




Realistic accident
presentation with acting
patients and development
of realistic adhesive wound
moulages.
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Realistic accident
presentation with acting
patients and development
of realistic adhesive wound
moulages.
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Realistic accident
presentation with acting
patients and development
of realistic adhesive wound
moulages.
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Realistic accident
presentation with acting
patients and development
of realistic adhesive wound
moulages.
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Realistic accident
presentation with acting
patients and development
of realistic adhesive wound
moulages.
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How sufficient, efficient and sustainable ist the training?



The acquired skills are
examined in each
course participant
using objective
structured practical
examinations (OSPE).
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The TMR concept is
validated and has been
proven to achieve

Gesamtbewertung
— N

sufficient competency 0 : . . .
F 5§ 3 & & 15 &

levels comparable to | 5 by .

public emergency .

rescue services

scores:
Mine Rescue Team after a 16 hour TMR course: 3.42 +/-0.18
Mine Rescue Team 6 months after TMR course: 3.54 +/-0.19

Paramedics (3 years training): 3.28 +/-0.18 "
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Continuous Monitoring of Course Quality
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Mine Rescue Concept Implementation

e 2021: Approved by the German Society for Emergency Medicine
(DGINA), Hans-Werner-Feder Award

* 2022: Approved by the German Board for Mining Rescue as guideline




Has it been successful?

* The majority of German Mining companies including storage mines
for atomic waste has been trained and retrained

» After implementation, 3 real life-threathening emergencies have been
treated with the TMR-approach by mine rescue teams in Germany

* International implementation has been started in 4 more countries
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Medizinrecht

Notfall+
Rettungsmedizin

And what is the future?

https://doi.org/10.1007/510049-025-01629-x

Angenommen: 12. August 2025

© The Author(s) 2025

cccccc

competence / Good Samaritan law

e Transfer in extended First Aid Environment
in remote non-underground working areas

» 24/7 Telemedicine Guidance trough
experienced Emergency Physicians and
TMR-Instructors

* Research on quick and extended range
Telemedicine technical solutions together
with TU Bergakademie Freiberg and Industry
partners
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Erweiterte Traumarettung durch
Ersthelfer

Standardisierte Ausbildung und Notkompetenz - eine
rechtliche Einordnung am Beispiel der Rohstoffindustrie

Andreas Fichtner'? - Christine Staak’ - Frank Reuter' - Dirk Weinreich* - Heiko Jahnke* -
Roman PreiBler* - Dirk Schneider® - Martin Herrmann’ - Helmut Mischo® - Mike Peters’
" Fakultdt fiir Geowissenschaften, Geotechnik und Bergbau, TU Bergakademie Freiberg, Forschungs- und
Lehrbergwerk, Freiberg, Deutschland; 2Medizinische Fakultét Carl Gustav Carus, TU Dresden, Dresden,
Deutschland; °*Universitdtsmedizin Halle, Halle, Deutschland; *K+ S Minerals and Agriculture GmbH,
Werk Zielitz, Zielitz, Deutschland; *Berufsgenossenschaft Rohstoffe und Chemische Industrie,
Notfallmanagement, Clausthal-Zellerfeld, Deutschland; ¢Landesfeuerwehr- und
Katastrophenschutzschule Sachsen, Elsterheide, Deutschland; ’Sachsisches Ob rbergamt, Freiberg,
Deutschland; °®Institut fiir Bergbau und Spezialti fb TU Bergakademie Freiberg, Freiberg, Deutschland;
*Institut fiir Rech dizin, Charité — Universita 1 Berlin, Berlin, Deutschland
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University course
certificate provided by
the TU Bergakademie
Freiberg.

Availability of

provider courses,
instructor courses and
refresher courses.
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www.tmr-kurs.com

The TMR-rescue concept is

validated, real-world proven, university-certified, awarded
and German guideline-content


http://www.tmr-kurs.com/
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