W HICH ConDITION Is CAUSED BY NITROGEN BUBBLES AND
ReQUIRES THE Use OF A DecoMPresSION CHAMBER?

WHicH ConpiTioN Is CAuseDp By NiITRoGeN BueeLes AND REQUIREs THE Use OrF A DecoMPressioN CHAMBER?

(UNDERSTANDING THE PHYSIOLOGICAL IMPACTS OF DIVING IS CRUCIAL FOR BOTH AMATEUR AND PROFESSIONAL DIVERS. AMONG
THE VARIOUS RISKS ASSOCIATED WITH DEEP-SEA EXPLORATION, ONE OF THE MOST SERIOUS AND POTENTIALLY LIFE-
THREATENING CONDITIONS IS CAUSED BY NITROGEN BUBBLES FORMING IN THE TISSUES AND BLOODSTREAM DUE TO RAPID ASCENTS
OR INADEQUATE DECOMPRESSION. THIS CONDITION NECESSITATES THE IMMEDIATE USE OF A DECOMPRESSION CHAMBER TO
PREVENT SEVERE HEALTH CONSEQUENCES. IN THIS ARTICLE, WE DELVE INTO THE DETAILS OF THIS CONDITION, ITS CAUSES,
SYMPTOMS, TREATMENT, AND THE CRITICAL ROLE DECOMPRESSION CHAMBERS PLAY IN MANAGING IT.

WHAT |s DECOMPRESSION SICKNESS?

DECOMPRESSION SICKNESS (DCS), COMMONLY KNOWN AS “THE BENDS,” IS A CONDITION THAT OCCURS WHEN NITROGEN BUBBLES
FORM IN THE BODY DUE TO RAPID REDUCTION OF AMBIENT PRESSURE DURING ASCENT FROM A DIVE. UNDER NORMAL DIVING
CONDITIONS, DIVERS BREATHE COMPRESSED AIR OR GAS MIXTURES, WHICH CONTAIN NITROGEN. AT INCREASED PRESSURES
UNDERWATER, NITROGEN DISSOLVES INTO THE BODY'S TISSUES AND FLUIDS. IF A DIVER ASCENDS TOO QUICKLY, THE DISSOLVED
NITROGEN CAN COME OUT OF SOLUTION AND FORM BUBBLES, MUCH LIKE OPENING A CARBONATED BEVERAGE AND SEEING BUBBLES
FORM.

CAuUsES oF DECOMPRESSION SICKNESS

UNDERSTANDING THE CAUSES OF DCS HELPS IN PREVENTION AND MANAGEMENT. THE PRIMARY CAUSES INCLUDE:

RAPID ASCENT FROM DEPTH

- ASCENDING TOO QUICKLY DOESN'T GIVE THE BODY ENOUGH TIME TO ELIMINATE NITROGEN SAFELY.
- THIS RAPID CHANGE IN PRESSURE CAUSES NITROGEN BUBBLES TO FORM RAPIDLY WITHIN TISSUES AND BLOOD.

INADEQUATE DECOMPRESSION STOPS

- FAILING TO PERFORM NECESSARY DECOMPRESSION STOPS DURING ASCENT LEADS TO INSUFFICIENT OFF-GASSING.
- PROFESSIONAL DIVE TABLES AND DIVE COMPUTERS GUIDE PROPER DECOMPRESSION PROCEDURES.

PROLONGED OR RePETITIVE DIVING

- MULTIPLE DIVES OVER SHORT PERIODS INCREASE NITROGEN SATURATION.
- INSUFFICIENT SURFACE INTERVALS CAN COMPOUND THE RISK.

UNDERLYING MepicAL CONDITIONS

- CERTAIN HEALTH ISSUES MAY IMPAIR NITROGEN ELIMINATION.
- CONDITIONS LIKE OBESITY OR PREVIOUS DCS EPISODES CAN INCREASE SUSCEPTIBILITY.



SYMPTOMS OF DECOMPRESSION SICKNESS

THE PRESENTATION OF DCS CAN VARY BASED ON THE SEVERITY AND THE TISSUES AFFECTED. COMMON SYMPTOMS INCLUDE:
¢ JOINT AND MUSCLE PAIN: OFTEN DESCRIBED AS A DEEP, DULL ACHE, PARTICULARLY IN THE ELBOWS, KNEES, SHOULDERS,
AND HIPS.
* NEUROLOGICAL SYMPTOMS: NUMBNESS, TINGLING, WEAKNESS, DIZZINESS, OR EVEN PARALYSIS IN SEVERE CASES.
® SKIN MANIFESTATIONS: | TCHING, RASH, OR MOTTLED SKIN.
® RESPIRATORY ISSUES: SHORTNESS OF BREATH OR CHEST PAIN, ESPECIALLY IF THE LUNGS ARE INVOLVED.

¢ CARDIOVASCULAR SYMPTOMS: LIGHTHEADEDNESS OR FAINTING.

IT'S IMPORTANT TO RECOGNIZE SYMPTOMS EARLY AND SEEK IMMEDIATE MEDICAL ATTENTION.

DiaGNosIS AND MebiICAL MANAGEMENT

DIAGNOSIS IS PRIMARILY CLINICAL, BASED ON RECENT DIVING HISTORY AND PRESENTING SYMPTOMS. MEDICAL PROFESSIONALS
MAY USE IMAGING TECHNIQUES LIKE ULTRASOUND, MR|/ OR DOPPLER STUDIES TO DETECT BUBBLES AND TISSUE INVOLVEMENT.

THE CORNERSTONE OF TREATMENT FOR DCS IS HYPERBARIC OXYGEN THERAPY IN A DECOMPRESSION CHAMBER. THIS INVOLVES
PLACING THE PATIENT IN A PRESSURIZED CHAMBER TO:

- REDUCE THE SIZE OF NITROGEN BUBBLES.
- PROMOTE NITROGEN ELIMINATION FROM TISSUES.
- IMPROVE OXYGEN DELIVERY TO TISSUES AFFECTED BY ISCHEMIA.

WHY |Is A DecoMPresSION CHAMBER ESSENTIAL?

A DECOMPRESSION CHAMBER, ALSO KNOWN AS A HYPERBARIC CHAMBER, IS A SEALED ENVIRONMENT \WHERE PRESSURE CAN BE
PRECISELY CONTROLLED. |T RECREATES THE CONDITIONS OF INCREASED PRESSURE EXPERIENCED DURING DIVING, ALLOWING FOR
CONTROLLED DECOMPRESSION AND TREATMENT.

How Does A DecoMPreSSION CHAMBER W/ ORk?

- THE PATIENT IS PLACED INSIDE THE CHAMBER.

- THE CHAMBER’S PRESSURE IS GRADUALLY INCREASED TO A LEVEL HIGHER THAN ATMOSPHERIC PRESSURE, SIMULATING THE DEPTH
AT WHICH THE NITROGEN BUBBLES FORM.

- THE PATIENT BREATHES PURE OXYGEN OR A CONTROLLED GAS MIXTURE, WHICH HELPS TO RAPIDLY ELIMINATE NITROGEN FROM
TISSUES.

- THE PRESSURE IS THEN GRADUALLY DECREASED IN A CONTROLLED MANNER, ALLOWING NITROGEN TO SAFELY OFF-GAS
WITHOUT FORMING BUBBLES.



CriTicaL RoLE IN TREATING DCS

- RAPID INTERVENTION WITH HYPERBARIC OXYGEN THERAPY SIGNIFICANTLY REDUCES THE RISK OF LONG-TERM DAMAGE.
- |T ALLEVIATES SYMPTOMS BY SHRINKING NITROGEN BUBBLES AND RESTORING NORMAL BLOOD FLOW.
- THE TREATMENT IS MOST EFFECTIVE WHEN ADMINISTERED AS SOON AS POSSIBLE AFTER SYMPTOM ONSET.

Types oF DecoMPRESSION CHAMBERS

THERE ARE TWO MAIN TYPES OF HYPERBARIC CHAMBERS USED IN MEDICAL AND DIVING SETTINGS:
* MONOPLACE CHAMBERS: DESIGNED FOR ONE PATIENT, CONTROLLED WITH A COMPUTER SYSTEM, OFTEN USED IN
HOSPITALS OR SPECIALIZED CLINICS.

® MULTIPLACE CHAMBERS: ACCOMMODATE MULTIPLE PATIENTS SIMULTANEOUSLY , OFTEN USED IN MILITARY, RESEARCH, OR
COMMERCIAL DIVING OPERATIONS.

PREVENTION OF DECOMPRESSION SICKNESS

\W/HILE HYPERBARIC TREATMENT IS EFFECTIVE, PREVENTION REMAINS THE BEST STRATEGY. SOME KEY PREVENTIVE MEASURES
INCLUDE:

1. ADHERENCE TO DIVE TABLES AND DIVE COMPUTER INSTRUCTIONS: PROPER PLANNING OF ASCENT RATES AND
DECOMPRESSION STOPS.

2. ASCEND SLOWLY: ALLOW SUFFICIENT TIME FOR NITROGEN OFF-GASSING.

3. PERFORM SAFETY STOPS: USUALLY AT 15 FeeT (5 METERS) FOR 3-5 MINUTES TO FACILITATE NITROGEN ELIMINATION.

4. LIMIT REPETITIVE DIVES: ENSURE ADEQUATE SURFACE INTERVALS.

5. AVOID ALCOHOL AND DRUGS: THESE CAN IMPAIR JUDGMENT AND INCREASE RISK.

6. STAY HYDRATED: PROPER HYDRATION AIDS IN NITROGEN ELIMINATION.

SUMMARY: RECOGNIZING AND RespPoNDING To DCS

- SYMPTOMS OF DECOMPRESSION SICKNESS CAN DEVELOP WITHIN MINUTES TO HOURS AFTER SURFACING.

- IMMEDIATE RECOGNITION AND TREATMENT WITH HYPERBARIC OXYGEN THERAPY ARE ESSENTIAL FOR RECOVERY.

- THE USE OF A DECOMPRESSION CHAMBER IS CRITICAL IN TREATING AND MANAGING DCS EFFECTIVELY.

- PREVENTION THROUGH PROPER DIVE PLANNING AND ADHERENCE TO SAFETY PROTOCOLS REMAINS THE BEST APPROACH.

CoNcCLUSION

DECOMPRESSION SICKNESS, CAUSED BY NITROGEN BUBBLES FORMING IN THE BODY DUE TO RAPID ASCENT OR INADEQUATE



DECOMPRESSION, IS A SERIOUS DIVING HAZARD. THE CONDITION'S HALLMARK IS THE FORMATION OF NITROGEN BUBBLES IN TISSUES
AND BLOOD, LEADING TO PAIN, NEUROLOGICAL DEFICITS, AND OTHER SYSTEMIC SYMPTOMS. THE MAINSTAY OF TREATMENT IS
HYPERBARIC OXYGEN THERAPY IN A DECOMPRESSION CHAMBER, WHICH HELPS TO REDUCE THE SIZE OF NITROGEN BUBBLES, RESTORE
NORMAL BLOOD FLOW, AND PREVENT PERMANENT DAMAGE. UNDERSTANDING THE CAUSES, SYMPTOMS, AND APPROPRIATE
RESPONSES TO DCS CAN SAVE LIVES AND ENSURE SAFER DIVING EXPERIENCES. ALWAYS PRIORITIZE PROPER DIVE PLANNING,
ADHERE TO SAFETY PROTOCOLS, AND SEEK IMMEDIATE MEDICAL ATTENTION IF SYMPTOMS ARISE AFTER DIVING.

KEYWORDS: DECOMPRESSION SICKNESS, NITROGEN BUBBLES, HYPERBARIC CHAMBER, THE BENDS, DIVING SAFETY, HYPERBARIC
OXYGEN THERAPY, DECOMPRESSION CHAMBER, DCS TREATMENT, PREVENTING DECOMPRESSION SICKNESS

FREQUENTLY AskeD QUESTIONS

\WHAT CONDITION IS CAUSED BY NITROGEN BUBBLES FORMING IN THE BLOODSTREAM
DURING RAPID ASCENT FROM DEEP WATER DIVES?

THE CONDITION IS KNOWN AS DECOMPRESSION SICKNESS OR 'THE BENDS'.

How DOES NITROGEN BUBBLE FORMATION LEAD TO DECOMPRESSION SICKNESS?

DURING RAPID ASCENT, DISSOLVED NITROGEN COMES OUT OF SOLUTION AND FORMS BUBBLES IN THE BLOOD AND TISSUES,
CAUSING SYMPTOMS OF DECOMPRESSION SICKNESS.

\WHY IS A DECOMPRESSION CHAMBER NECESSARY FOR TREATING NITROGEN BUBBLE-
RELATED CONDITIONS?

A DECOMPRESSION CHAMBER ALLOWS CONTROLLED REDUCTION OF PRESSURE, HELPING TO DISSOLVE NITROGEN BUBBLES BACK
INTO THE BLOOD AND TISSUES, ALLEVIATING SYMPTOMS.

\WHAT ARE THE COMMON SYMPTOMS INDICATING DECOMPRESSION SICKNESS CAUSED BY
NITROGEN BUBBLES?

SYMPTOMS INCLUDE JOINT PAIN, SKIN RASHES, DIZZINESS, FATIGUE, NUMBNESS, AND IN SEVERE CASES, PARALYSIS OR
UNCONSCIOUSNESS.

W HICH PROFESSIONS OR ACTIVITIES MOST COMMONLY ENCOUNTER A RISK OF NITROGEN
BUBBLE FORMATION LEADING TO DECOMPRESSION SICKNESS?

DEEP-SEA DIVERS, SUBMARINE CREWS, HYPERBARIC CHAMBER PATIENTS, AND ASTRONAUTS ARE AMONG THOSE AT RISK.

\W/HAT PREVENTIVE MEASURES CAN DIVERS TAKE TO AVOID NITROGEN BUBBLE
FORMATION?

DIVERS CAN FOLLOW PROPER ASCENT RATES, PERFORM SAFETY STOPS, AND ADHERE TO DIVE TABLES OR COMPUTER GUIDELINES
TO PREVENT RAPID PRESSURE CHANGES.

How DOES HYPERBARIC OXYGEN THERAPY HELP IN TREATING NITROGEN BUBBLES IN



DECOMPRESSION SICKNESS?

HYPERBARIC OXYGEN THERAPY INCREASES AMBIENT PRESSURE, REDUCING BUBBLE SIZE AND PROMOTING NITROGEN ABSORPTION
BACK INTO THE BLOOD FOR SAFE ELIMINATION.

CAN DECOMPRESSION SICKNESS OCCUR IN ACTIVITIES OTHER THAN DIVING, AND IF SO,
WHICH ONES?

YES, IT CAN OCCUR IN SCENARIOS INVOLVING RAPID PRESSURE CHANGES, SUCH AS FLYING AT HIGH ALTITUDES OR \WORKING IN
PRESSURIZED ENVIRONMENTS WITHOUT PROPER DECOMPRESSION PROCEDURES.

\WHAT ARE THE RISKS OF NOT TREATING NITROGEN BUBBLE-INDUCED DECOMPRESSION
SICKNESS PROMPTLY?

UNTREATED CASES CAN LEAD TO PERMANENT TISSUE DAMAGE, NEUROLOGICAL DEFICITS, PARALYSIS, OR EVEN DEATH DUE TO
LACK OF BLOOD FLOW AND TISSUE INJURY CAUSED BY BUBBLES.

ADDITIONAL RESOURCES

DecoMPRESSION SICKNESS (DCS), ALSO KNOWN AS “THE BENDS,” IS A POTENTIALLY LIFE-THREATENING CONDITION CAUSED BY
NITROGEN BUBBLES FORMING IN THE BODY’S TISSUES AND BLOODSTREAM DURING RAPID ASCENTS FROM DEEP WATER DIVES. THIS
CONDITION NECESSITATES IMMEDIATE MEDICAL INTERVENTION, OFTEN INVOLVING THE USE OF A DECOMPRESSION CHAMBER TO
SAFELY ELIMINATE THESE NITROGEN BUBBLES AND PREVENT SERIOUS HEALTH CONSEQUENCES. UNDERSTANDING THE UNDERLYING
MECHANISMS, SYMPTOMS, AND TREATMENT OPTIONS FOR DECOMPRESSION SICKNESS IS CRUCIAL FOR DIVERS, MEDICAL
PROFESSIONALS, AND ANYONE INVOLVED IN ACTIVITIES THAT INVOLVE RAPID CHANGES IN PRESSURE.

UNDERSTANDING NITROGEN BUBBLES AND DECOMPRESSION SICKNESS

WHAT Is DECOMPRESSION SICKNESS?

DECOMPRESSION SICKNESS (DCS) IS A DISORDER RESULTING FROM THE FORMATION OF INERT GAS BUBBLES—PRIMARILY
NITROGEN—IN THE BODY’S TISSUES AND BLOOD VESSELS. |T OCCURS WHEN A DIVER ASCENDS TOO QUICKLY FROM A DEEP DIVE
CAUSING DISSOLVED INERT GASES TO COME OUT OF SOLUTION AND FORM BUBBLES. [ HESE BUBBLES CAN OBSTRUCT BLOOD
FLOW, DAMAGE TISSUES, AND TRIGGER INFLAMMATORY RESPONSES, LEADING TO A WIDE RANGE OF SYMPTOMS AND POTENTIAL
COMPLICATIONS.

1

THE CONDITION WAS FIRST RECOGNIZED AMONG DIVERS AND AVIATORS EXPOSED TO RAPID DECOMPRESSION, BUT IT CAN ALSO
OCCUR IN COMPRESSED AIR WORKERS AND ASTRONAUTS. THE COMMONALITY LIES IN THE RAPID REDUCTION OF AMBIENT
PRESSURE, WHICH DISTURBS THE EQUILIBRIUM BET\WEEN INERT GASES DISSOLVED IN BODY TISSUES AND THOSE IN THE
SURROUNDING ENVIRONMENT.

THe RoLE oF NITROGEN IN DECOMPRESSION SICKNESS

NITROGEN, AN INERT GAS, MAKES UP APPROXIMATELY 780/0 OF EARTH'S ATMOSPHERE AND IS INERT UNDER NORMAL CONDITIONS.
DURING A DIVE, THE INCREASED AMBIENT PRESSURE CAUSES NITROGEN TO DISSOLVE INTO THE DIVER’S BLOOD AND TISSUES IN
PROPORTION TO THE DEPTH AND DURATION OF THE DIVE. THIS PROCESS IS GENERALLY SAFE WHEN THE ASCENT IS CONTROLLED
BECAUSE THE NITROGEN GRADUALLY DIFFUSES OUT OF THE TISSUES INTO THE LUNGS AND IS EXHALED.

HO\X/EVER, IF THE DIVER ASCENDS TOO RAPIDLY, THE DISSOLVED NITROGEN COMES OUT OF SOLUTION TOO QUICKLY, FORMING



BUBBLES. THESE BUBBLES CAN LODGE INJOINTS, MUSCLES, THE SPINAL CORD, OR VITAL ORGANS, LEADING TO THE
CHARACTERISTIC SYMPTOMS OF DCS. THE FORMATION OF NITROGEN BUBBLES IN TISSUES AND BLOOD IS THE PRIMARY CAUSE OF
DECOMPRESSION SICKNESS.

PATHOPHYSIOLOGY OF NITROGEN BUBBLE FORMATION

THe Science oF GAS LAWS IN THE HUMAN BobDY

THE FORMATION OF NITROGEN BUBBLES DURING DECOMPRESSION IS GOVERNED LARGELY BY HENRY’S |_A\X/l WHICH STATES THAT
THE AMOUNT OF A GAS DISSOLVED IN A LIQUID IS PROPORTIONAL TO THE PARTIAL PRESSURE OF THAT GAS ABOVE THE LIQUID.
UNDER INCREASED PRESSURE DURING A DIVE, MORE NITROGEN DISSOLVES INTO TISSUES. AS PRESSURE DECREASES DURING
ASCENT, THE DISSOLVED NITROGEN BEGINS TO COME OUT OF SOLUTION.

BoYLE’Ss LAW ALSO PLAYS A CRITICAL ROLE, DESCRIBING HOW GAS VOLUME INVERSELY CORRELATES WITH PRESSURE. RAPID
ASCENT CAUSES A SUDDEN DECREASE IN AMBIENT PRESSURE, LEADING TO A RAPID EXPANSION OF NITROGEN BUBBLES WITHIN
TISSUES AND BLOOD VESSELS.

MECHANISMS LEADING TO BUBBLE FORMATION

- SUPERSATURATION: W/HEN THE PRESSURE DECREASES RAPIDLY, TISSUES BECOME SUPERSATURATED WITH NITROGEN, MEANING
THEY CONTAIN MORE DISSOLVED GAS THAN CAN BE SUSTAINED AT THE NEW PRESSURE.

- NUCLEATION OF BUBBLES: THESE EXCESS GASES NUCLEATE INTO BUBBLES, WHICH CAN COALESCE AND ENLARGE.

- OBSTRUCTION AND DAMAGE: BUBBLES CAN BLOCK BLOOD FLOW, EXERT PRESSURE ON TISSUES, AND CAUSE CELLULAR
DAMAGE, INCITING INFLAMMATORY RESPONSES.

THE SEVERITY OF DCS DEPENDS ON FACTORS SUCH AS THE DEPTH AND DURATION OF THE DIVE, ASCENT RATE, INDIVIDUAL
PHYSIOLOGY, AND THE PRESENCE OF PRE-EXISTING HEALTH CONDITIONS.

CLINICAL MANIFESTATIONS OF DECOMPRESSION SICKNESS

DECOMPRESSION SICKNESS PRESENTS A BROAD SPECTRUM OF SYMPTOMS, WHICH CAN DEVELOP IMMEDIATELY AFTER SURFACING
OR WITHIN SEVERAL HOURS. THE SYMPTOMS ARE TYPICALLY CATEGORIZED BASED ON THE AFFECTED TISSUES OR SYSTEMS:

- MUSCULOSKELETAL SYMPTOMS: JOINT PAIN (“THE BENDS”), MUSCLE PAIN, AND SWELLING.

- NEUROLOGICAL SYMPTOMS: DIZZINESS, VERTIGO, NUMBNESS, WEAKNESS, PARALYSIS, OR COGNITIVE DISTURBANCES.

- CUTANEOUS SYMPTOMS: SKIN RASHES, MOTTLING, OR ITCHING.

- CARDIOPULMONARY SYMPTOMS: CHEST PAIN, COUGH, OR SHORTNESS OF BREATH—SOMETIMES REFERRED TO AS “THE
CHOKES.”

- INNER EAR SYMPTOMS: TINNITUS, VERTIGO, OR BALANCE DISTURBANCES.

SEVERE CASES MAY INVOLVE ARTERIAL GAS EMBOLISM, WHERE BUBBLES ENTER THE ARTERIAL CIRCULATION, POTENTIALLY
CAUSING STROKES OR MYOCARDIAL INFARCTION.

DiaGNoOsIs AND DIFFERENTIAL DIAGNOSIS

DIAGNOSIS OF DECOMPRESSION SICKNESS IS PRIMARILY CLINICAL, BASED ON HISTORY OF RECENT DIVING OR RAPID PRESSURE
CHANGE AND CHARACTERISTIC SYMPTOMS. IMAGING STUDIES LIKE ULTRASOUND OR MR| CAN HELP IDENTIFY BUBBLES OR TISSUE
DAMAGE BUT ARE ADJUNCTS RATHER THAN DEFINITIVE DIAGNOSTIC TOOLS. DIFFERENTIAL DIAGNOSES INCLUDE ALLERGIC



REACTIONS, NEUROLOGICAL DISORDERS, OR OTHER TRAUMA-RELATED CONDITIONS.

WHY Does NITROGEN BueBLE FORMATION REQUIRE TREATMENT IN A
DecoMPressioN CHAMBER?

THE NecessITY oF CONTROLLED RECOMPRESSION

ONCE NITROGEN BUBBLES HAVE FORMED IN THE TISSUES OR BLOODSTREAM, THE PRIMARY GOAL IS TO REDUCE THEIR SIZE AND
NUMBER SAFELY. THIS PROCESS INVOLVES RECOMPRESSION THERAPY, WHICH IS USUALLY CONDUCTED IN A HYPERBARIC (HIGH‘
PRESSURE) CHAMBER. THE RATIONALE INCLUDES:

- INCREASING AMBIENT PRESSURE: ELEVATING PRESSURE REDUCES THE SIZE OF NITROGEN BUBBLES, AS PER BOYLE’S LAW.

- GRADUAL DECOMPRESSION: CONTROLLED DECOMPRESSION AFTER RECOMPRESSION PREVENTS FURTHER BUBBLE FORMATION AND
ALLOWS NITROGEN TO DISSOLVE BACK INTO TISSUES AND BE EXPELLED VIA RESPIRATION.

- ENHANCED NITROGEN ELIMINATION: HYPERBARIC OXYGEN THERAPY (HBOT) FACILITATES FASTER NITROGEN WASHOUT AND
ADDRESSES HYPOXIA CAUSED BY TISSUE ISCHEMIA.

MeCHANISM OF ACTION IN THE HYPERBARIC CHAMBER

DURING TREATMENT, THE PATIENT IS PLACED INSIDE A HYPERBARIC CHAMBER WHERE THE PRESSURE IS INCREASED, TYPICALLY TO
LEVELS OF 2.8 To 3.5 ATMOSPHERES ABSOLUTE (ATA). THE PATIENT BREATHES 100% OXYGEN OR A MIXTURE WITH HIGH
OXYGEN CONTENT, WHICH:

- ACCELERATES NITROGEN ELIMINATION BY CREATING A DIFFUSION GRADIENT FAVORING NITROGEN OFF-GASSING.
- REDUCES TISSUE EDEMA AND INFLAMMATION.
- PROVIDES OXYGEN TO ISCHEMIC TISSUES, MINIMIZING CELLULAR DAMAGE.

THIS PROCESS REQUIRES PRECISE CONTROL OF PRESSURE, OXYGEN CONCENTRATION, AND DECOMPRESSION RATES TO ENSURE
SAFETY AND EFFICACY.

IUNDERSTANDING THE USE oF DECOMPRESSION CHAMBERS IN TREATMENT

Typres oF HyperBARIC CHAMBERS

- MoNopPLACE CHAMBERS: DESIGNED FOR A SINGLE PATIENT, PRESSURIZED WITH OXYGEN OR AIR.
- MuLTIPLACE CHAMBERS: CAN ACCOMMODATE MULTIPLE PATIENTS AND ARE PRESSURIZED WITH AIR, PATIENTS BREATHE
OXYGEN THROUGH MASKS OR HOODS.

INDICATIONS FOR HYPERBARIC OXYGEN THERAPY IN DCS

- CONFIRMED OR SUSPECTED DECOMPRESSION SICKNESS.

- AIR OR GAS EMBOLISM.

- CARBON MONOXIDE POISONING (SOMETIMES RELATED TO DIVING ACCIDENTS).

- \W OUND HEALING AND OTHER MEDICAL CONDITIONS REQUIRING HYPERBARIC OXY GEN.



ProTOCOL AND TREATMENT REGIMEN

A TYPICAL HYPERBARIC TREATMENT INVOLVES:

1. INITIAL RECOMPRESSION: TO A PRESSURE SUFFICIENT TO REDUCE BUBBLE SIZE.

2. OXYGEN BREATHING: PATIENTS BREATHE 100% OXYGEN TO EXPEDITE NITROGEN WASHOUT.

3. GRADUAL DECOMPRESSION: TO PREVENT THE FORMATION OF NEW BUBBLES AND ALLOW SAFE NITROGEN ELIMINATION.
4. MoNITORING: CONTINUOUS ASSESSMENT OF VITAL SIGNS AND NEUROLOGICAL STATUS.

DURATION VARIES DEPENDING ON SEVERITY, BUT TREATMENT OFTEN LASTS BETWEEN 1 TO 4 HOURS.

PREVENTION AND SAFETY MEASURES

PREVENTING DECOMPRESSION SICKNESS INVOLVES ADHERENCE TO SAFE DIVING PRACTICES:

- ASCENDING SLOWLY, TYPICALLY NO FASTER THAN 9-18 METERS PER MINUTE.

- PERFORMING SAFETY STOPS AT SHALLOW DEPTHS (E.G., 3-5 MINUTES AT 5 METERS).
- AVOIDING ALCOHOL, FATIGUE, AND DEHYDRATION BEFORE DIVES.

- USING DIVE COMPUTERS OR TABLES TO PLAN SAFE ASCENT PROFILES.

FOR COMMERCIAL OR TECHNICAL DIVERS, ONBOARD DECOMPRESSION PROCEDURES AND STAGED ASCENTS ARE STANDARD.

Concrusion; THe CriTicAL RoLE oF DecoMpPressioN CHAMBERS

DECOMPRESSION SICKNESS CAUSED BY NITROGEN BUBBLES REMAINS A SIGNIFICANT CONCERN IN RECREATIONAL, COMMERCIAL, AND
MILITARY DIVING. THE CONDITION’S SEVERITY AND POTENTIAL FOR LONG-TERM DISABILITY UNDERSCORE THE IMPORTANCE OF
RAPID, EFFECTIVE TREATMENT. THE DECOMPRESSION CHAMBER, OR HYPERBARIC CHAMBER, IS AN INDISPENSABLE TOOL IN MANAGING
DCS, PROVIDING A CONTROLLED ENVIRONMENT WHERE PRESSURE AND OXYGEN LEVELS CAN BE PRECISELY REGULATED TO REVERSE
BUBBLE FORMATION, MINIMIZE TISSUE DAMAGE, AND SAVE LIVES.

UNDERSTANDING THE SCIENCE BEHIND NITROGEN BUBBLE FORMATION, RECOGNIZING SYMPTOMS EARLY, AND ENSURING ACCESS TO
HYPERBARIC TREATMENT ARE VITAL COMPONENTS OF DIVER SAFETY PROTOCOLS. AS DIVING TECHNOLOGY AND SAFETY
STANDARDS ADVANCE, SO TOO DOES THE IMPORTANCE OF HYPERBARIC MEDICINE IN ADDRESSING DECOMPRESSION SICKNESS AND
RELATED CONDITIONS, REAFFIRMING THE DECOMPRESSION CHAMBER'S ROLE AS A CORNERSTONE IN THE TREATMENT OF THIS
POTENTIALLY DEVASTATING CONDITION.

Which Condition Is Caused By Nitrogen Bubbles And Requires
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