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Foreword


WARNING!




This manual is not a medical textbook. It has been designed to support the INPP DMT courses and to help trainees maintain the skills acquired during the training in their daily working environment.


It is through the completion of the INPP DMT courses that you will fully understand all the concepts of anatomy, physiology, pathology and therapeutics that are summarised in this manual.





This book corresponds to the IMCA DMT training programme.


Author: Frédéric PERREL, nurse and doctoral candidate in neuroscience at the University of Aix-Marseille.


With warm thanks to:


Proofreader: Béatrice BUCKLEY Training Department Assistant


Head of supervision: Eric ALBIER INPP Director Marc Borgnetta Hyperbaric Doctor





INTRODUCTION


This part will detail:




Role and responsibilities of a diver medic


Safety


Care preparation, planification and execution








Role and responsibilities of a diver medic


The DMT must always be in a state of readiness to respond to emergencies, which includes being fit and holding an up-to-date HSE diving medical to enter a hyperbaric chamber.


At the scene of an emergency, the DMT's primary concern is the 'patient' and every aspect of the activities undertaken must ensure appropriate care, safety and comfort.


The main duties of the DMT are:




	Be prepared to respond – equipment checked and ready.


	Respond swiftly but safely to the scene.


	Control scene activities to make the environment is safe.


	Gain access to patients – using special equipment where necessary.


	Assess patient and situation to give immediate treatment.


	Disentangle and extricate appropriately without causing further injury.


	Use handling devices to transfer to safe suitable environment.


	Transport to appropriate medical facilities.





- Complete reports




	Check equipment in preparation for further emergencies.





Personal Skills the DMT should cultivate:




	Be Pleasant, establish rapport in order to inspire confidence.


	Co-operative with other care providers and medical personnel.


	Resourceful – ability to adapt to variable circumstances.


	Self-motivated – able to use own initiative without being led.


	Confident and emotionally stable – calm.


	Proud of one’s personal appearance – neat and clean.


	Good moral character – truthful and considerate of others - promoting trust.


	Good personal habits – avoid smoking whilst providing care.


	Conversational skills – avoid bad language – communicate effectively.


	A good listener – listens to others – particularly the patient – report accurately.





Use these traits to promote at all times a CALM PROFESSIONAL MANNER!





Safety


"One ounce of prevention is worth a pound of cure”


Principles and priorities of first aid


First aid consists of a continuous assessment/action/reassessment loop to restore and/or maintain the vital functions of an injured person while awaiting medical treatment/evacuation.


The very first priority is the DMT himself, who must first assess the safety of the environment in order NOT to be the next victim.


Nursing priorities follow the worst-to-best rule, which is to restore/maintain vital functions first.


Only then do the DMT investigations come in to assess the probable causes and the visible effects on the victim's body.


When approaching the victim, the DMT asks simple questions to assess the victim's consciousness. When accessing the casualty, the DMT must continue the mental status assessment by giving simple commands to the casualty (open your eyes, grab my hand).


As the most important vital functions, breathing and circulation must be the first to be assessed, restored/maintained.


At this stage, the DMT must seek medical advice and/or intervention.


Once vital functions have been stabilised, the DMT must carry out a full body examination, looking for less obvious injuries such as bleeding, swelling and deformity.


First aid measures to stop/control bleeding, cool burns, maintain/restore body temperature, clean/protect wounds/injuries are applied in relation to the accident/incident history and body assessment.


Monitoring of vital signs and pain is part of the care and must be repeated regularly until medical staff take over.


The sequence of first aid is as follows:


Emergency response:




Check for environment danger (make the scene safe or move the casualty)


Check victim's mental status with simple questions


Manage airways
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Check for pulse and breathing Restore/stabilize pulse and breathing


Once vital functions are stabilized:




	Perform full body assessment to look for less obvious injuries


	Monitor/Restore/stabilize body temperature


	Burns management (cooling down burned area)


	Soft tissues injuries management (cleaning/disinfection/dressing)


	Vital signs and pain monitoring





Situation response:


Analyse (when – where – what – why – who)


Request medical advice


Treatment decision tree:


Body's injuries treatment (bleeding, dressing, suture...)


Body's biological response treatment (hydration, urinal catheter, protection.)


DCI treatment (hyperbaric chamber)


Barotrauma treatment (medical doctor management)








Care preparation, planification and execution



Daily tasks


As a member of the diving community, it is imperative that the Diver Medic Technician adheres to safe practices and advocates for safety in their professional environment with a positive and tactful approach.



Emergency care


The Diver Medic Technician is the initial healthcare provider at the site of the incident. Their primary objective should be to protect themselves prior to stabilizing any injured colleagues until medical relief and/or evacuation arrives.



Non-emergency care


This role is supervised by a Diver Medic Officer who prescribes the necessary care for casualties. This is managed by the Diver Medic Technician who typically operates the hyperbaric chamber before evacuation.



Assessment


An accurate assessment must be carried out prior to the administration of any care, to evaluate the incident or accident situation, symptoms, and physiological impacts.


An accurate assessment must be carried out prior to the administration of any care, to evaluate the incident or accident situation, symptoms, and physiological impacts. This assessment must take priority over any other actions. Misjudging the situation could result in providing the wrong care, causing further harm to the casualty.


Once the situation has been assessed, the DMT must evaluate diving history, perform a full body assessment, check vital signs, and review medical history.



Monitoring


Vital signs should be closely monitored during DMT intervention to adjust care levels. Other signs and symptoms should be monitored based on the initial assessment, including neurological and bleeding symptoms.



Documentation and reporting





	Situation assessment

	Monitoring





	Cares provided

	Medical history







Must be done at the Diver Medic Officer and other medical staff to allow care continuity during and after casualty evacuation.



Liaison responsibilities


DMT needs to maintain knowledge of which evacuation route and facilities will be utilized based on the victim's status.



Perpetual training and preparation


Being a DMT entails being prepared at any time.


To achieve this, firstly, it is important to train oneself as much as possible, including mentally preparing for DMT responses when observing everyday working situations.


Secondly, it is crucial to ensure that all equipment is operational and that one knows how to use it.





Decision tree


This book presents a decision tree to assist the diver-medical technician in determining, prioritising, and adjusting patient care.


The main stem of the diving decision tree is based on the symptoms or appearance of accidents. Priorities of care are altered depending on whether the situation arises during descent, ascent, surfacing, within 24 hours of the dive or later, and whether physical trauma happened during or after the dive. The decision tree branches from observations and symptoms of the patient. By using it as a DMT reflex, it becomes a virtual tool for daily situation assessments.


The miniaturised version depicted below is explored in detail within this book.
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ANATOMY


This part is fully dedicated to human body anatomy.


To simplify study body is divided in great systems:




General information


1. Skeleton


2. The 3 types of muscles tissues (voluntary, unvoluntary, cardiac)


3. Nervous system


4. Circulatory system


5. Respiratory system


6. Blood tissue


7. Skin


8. Digestive system


9. Nephrological system


10. Endocrine system


11. Lymphatic system








General information
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Directional References


Figure 1 Directional references
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Figure 3 Thoracic landmarking
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Figure 4 Emergency body position
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Figure 5 Recovery position





MEDICAL TERMINOLOGY





	Prefix

	Meaning

	Example





	Bi

	Both, both sides

	
bilateral





	Epi

	Upon

	
epigastric





	Hyper

	Above, excessive

	
hypertonic





	Hypo

	Under, below

	
hypothermic





	Inter

	Between

	
intercostal





	Post

	After, behind

	
postnatal





	Pre

	Before, in front

	
preoperative





	Centesis

	Surgical puncture

	Pericardiocentesis






	Ectomy

	Excision

	appendectomy






	Itis

	Inflammation

	peritonitis






	Meter

	Measurement instrument

	thermometer






	Ostomy

	Surgical opening

	colostomy






	Paresis

	Partial paralysis

	hemiparesis






	Scopy

	Video body examination

	Bronchoscopy






	Root

	Meaning

	Example





	Cardi

	Heart

	
Cardiogram





	Cerebro

	Brain

	
Cerebrospinal





	Gastr

	Stomach

	
Gastroscopy





	Oste

	Bone

	Osteoclast





	Phleb

	Vein

	
Phlebotomy





	Thorac

	Chest

	
Thoracic





	Abbreviation

	Definition





	AMI

	Acute myocardial infarction





	CCU

	Coronary care unit





	CHF

	Congestive heart failure





	COPD

	Chronic obstructive pulmonary disease





	CVA

	Cerebrovascular accident





	ECG

	Electrocardiogram





	IV

	Intravenous







Table 1 Medical terminology
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Figure 6 Front body






[image: ]Figure 7 Back body






1. Skeleton


The skeletal system is made up of 206 bones.


The bone matrix is a composite structure that provides both compressive strength due to the mineral phase, essentially composed of calcium carbonate, and tensile strength due to the collagen network.


Calcium carbonate is a strong material but easily fractured. Collagen is a soft tissue with high tensile strength. Networking calcium carbonite with collagen gives bones many of the general properties of two-phase materials such as glass fibre and bamboo.


To achieve the tall form of the human body, the matrix differs from foot to skull in different bone shapes and sizes.


There are four main bone shapes:




	Long bones: are longer than wide, characterised by a long shaft called the diaphysis. They are mostly made up of strong, compact bone structure. Long bones form the core matrix of the limbs. Extremities, called epiphyses, contain more collagen network structure, giving a spongy structure to the bone tissue.


	Short bones: are as long as they are wide. They have only a thin layer of compact bone structure. Short bones are usually found in the extremities of the limb.


	Flat bones: are thin and generally curved, with two parallel layers of compact bone structure sandwiching a layer of spongy bone structure.


	Irregular bones: are those of irregular shape and size, consisting of a thin layer of spongy marrow surrounded by thin layers of compact bone tissue. As the name suggests, their shapes are irregular and complicated. The bones of the spine, pelvis and lower jaw are irregular bones.





The spongy part of the bone houses the bone marrow, the place where blood cells are born and mature.


The extremities of the humerus, femur and tibia, as well as the sternum, are known to contain bone marrow in a large area that is convenient for intraosseous catheterisation during first aid.
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Figure 8 Human skeleton


Skull and sinuses


The human skull consists in 22 ossified joint bony structure which protects brain and four sensory organs (eyes, nose, ears, taste). Mandibula is the only mobile part of the skull.
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Figure 9 Human skull





Paranasal sinuses assure three functions:




	Enlightenment of skull


	Participation of temperature and humidity increasing of air intakes


	Participation in dust and germs retention
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Figure 10 Sinuses





Vertebral column and spinal nerves


The spine is made up of 33 vertebrae. The cervical vertebrae connect the head and trunk, the thoracic vertebrae support the rib cage, the lumbar vertebrae give structure to the abdomen, the sacrum supports the pelvic bones and the coccyx is considered to be the original human tail bone.


Vertebral column is an internal canal that protects the spinal cord from injury. The spinal cord is described in detail in the Nervous System section.
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Figure 11 Vertebral column and spinal cord





An intervertebral disc lies between adjacent vertebrae in the vertebral column. They play shocks absorbers to protect the spinal cord which conduct nervous signals from brain to organs and reverse. There are 8 cervical, 12 thoracic, 5 lumbar, 5 sacral and 1 coccygeal nerve.


The structure of the segments of the spine
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Figure 12 Vertebral column and vertebrae





Rib cage


Is made with 12 pairs of ribs attached to the 12 thoracic vertebrae this cage envelope the two lungs (cf. breathing anatomy).
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Figure 13 Thoracic cage





Pelvis
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Figure 14 Pelvis





Upper extremity
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Figure 15 Upper Limb
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Figure 16 Right hand





Lower extremity
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Figure 17 Lower Limb
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