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Certificate in Hyperbaric Medicine (United Kingdom)

Hyperbaric Physiology

Arterial Gas Embolism (AGE) – Related terms: decompression sickness, barotrauma. A rapid entry of gas
bubbles into the arterial circulation, often occurring during ascent from a dive or hyperbaric treatment.
Example: a diver surfaces too quickly and experiences neurological deficits. Practical application: immediate
administration of 100% oxygen and positioning the patient in the supine or Trendelenburg position.
Challenge: early recognition is critical; symptoms may mimic stroke, delaying appropriate therapy.

Arterial Oxygen Content (CaO2) – Related terms: hemoglobin, oxygen saturation. The amount of oxygen
carried in arterial blood, expressed in mL O2 per 100 mL blood. Example: at 2.5 ATA breathing 100% O2,
CaO2 approaches the theoretical maximum, enhancing tissue oxygenation. Practical application: calculating
CaO2 helps assess the efficacy of hyperbaric oxygen therapy (HBOT). Challenge: variations in hemoglobin
concentration and cardiac output affect CaO2, requiring individualized assessment.

Barotrauma – Related terms: pressure gradients, tissue injury. Damage to body tissues caused by unequal
pressure changes between an air‑filled space and surrounding tissues. Example: middle‑ear barotrauma
during rapid descent in a dive chamber. Practical application: pre‑treatment screening for sinus and ear
disease reduces risk. Challenge: some patients develop barotrauma despite prophylaxis, necessitating
prompt medical management.

Barometric Pressure – Related terms: ambient pressure, atmospheric pressure. The pressure exerted by the
weight of the atmosphere at sea level, approximately 101.3 kPa (1 ATA). Example: increasing barometric
pressure in a hyperbaric chamber to 2.8 ATA for therapeutic effect. Practical application: understanding
barometric pressure is essential for calculating gas partial pressures. Challenge: variations in local
atmospheric pressure (altitude, weather) must be accounted for when prescribing treatment tables.

Boyle’s Law – Related terms: volume‑pressure relationship, gas laws. States that at constant temperature,
the volume of a gas is inversely proportional to its pressure (P1V1 = P2V2). Example: a diver’s lung volume
decreases as depth (pressure) increases, risking pulmonary barotrauma if ascent is too rapid. Practical
application: training divers to exhale continuously during ascent to avoid over‑expansion. Challenge:
applying Boyle’s Law in mixed‑gas environments where temperature may also vary.

Carbon Dioxide (CO2) Elimination – Related terms: ventilation, respiratory drive. Removal of CO2 from the
bloodstream via alveolar ventilation. Example: during HBOT, increased ambient pressure reduces CO2 partial
pressure, potentially depressing respiratory drive. Practical application: monitoring end‑tidal CO2 during
treatment to prevent hypoventilation. Challenge: patients with chronic obstructive pulmonary disease may
retain CO2, requiring adjusted ventilation strategies.

Carbon Monoxide (CO) Toxicity – Related terms: hemoglobin affinity, hypoxia. Poisoning resulting from CO
binding to hemoglobin with an affinity 200‑times that of oxygen, forming carboxyhemoglobin. Example: fire
victims treated with HBOT to displace CO from hemoglobin. Practical application: HBOT accelerates CO
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elimination, reducing neurologic sequelae. Challenge: differentiating CO toxicity from other causes of
altered mental status in the acute setting.

Compression Sickness (DCS) – Related terms: bubble formation, inert gas. A condition caused by inert gas
bubbles forming in tissues and circulation during or after rapid decompression. Example: a diver
experiences joint pain and skin itching after a fast ascent. Practical application: recompression tables aim to
reduce bubble size and promote inert gas elimination. Challenge: variability in individual susceptibility
makes prediction and prevention complex.

Controlled Atmosphere – Related terms: hyperbaric chamber, therapeutic environment. An environment
where pressure, temperature, and gas composition are precisely regulated. Example: a monoplace chamber
delivering 100% O2 at 2.0 ATA. Practical application: ensures reproducible therapeutic dosing and patient
safety. Challenge: maintaining equipment integrity and avoiding leaks that could alter therapeutic
conditions.

Diffusion Gradient – Related terms: partial pressure, gas exchange. The difference in partial pressure of a gas
between two compartments, driving diffusion. Example: oxygen diffuses from alveolar air into pulmonary
capillary blood due to a high diffusion gradient during HBOT. Practical application: increasing ambient
pressure augments the gradient, facilitating tissue oxygenation. Challenge: in edema‑filled tissues, diffusion
may be impaired despite high gradients.

Dobson Unit – Related terms: ozone layer, atmospheric measurement. A unit used to express the total
amount of ozone in a column of the atmosphere; 1 Dobson Unit equals 0.01 mm of pure ozone at standard
temperature and pressure. Example: not directly used in hyperbaric medicine but relevant for understanding
UV protection for patients. Practical application: awareness of ozone depletion informs recommendations
for sun exposure after treatment. Challenge: communicating this concept to patients unfamiliar with
atmospheric science.

Double‑Blind Study – Related terms: clinical trial, bias reduction. A research design where neither the
participants nor the investigators know which treatment is active or placebo. Example: evaluating HBOT
efficacy for chronic wounds using sham chambers. Practical application: enhances scientific validity of
hyperbaric research. Challenge: designing credible sham conditions without therapeutic effect is technically
demanding.

Effective Oxygen Delivery (DO2) – Related terms: cardiac output, CaO2. The product of cardiac output and
arterial oxygen content, representing the amount of oxygen delivered to tissues per minute. Example:
during HBOT, increased CaO2 may compensate for reduced cardiac output in a hypotensive patient.
Practical application: clinicians monitor DO2 to ensure adequate tissue oxygenation. Challenge: measuring
cardiac output accurately in the hyperbaric environment can be difficult.

End‑Tidal CO2 (EtCO2) – Related terms: capnography, ventilation monitoring. The partial pressure of CO2
measured at the end of exhalation, reflecting alveolar CO2 levels. Example: EtCO2 monitoring during HBOT
reveals hypoventilation in a sedated patient. Practical application: real‑time EtCO2 guides ventilatory
adjustments. Challenge: hyperbaric conditions may affect sensor accuracy, requiring calibration.
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Equilibration Time – Related terms: gas diffusion, tissue saturation. The duration required for a gas to reach
steady‑state concentration within a tissue compartment at a given pressure. Example: nitrogen equilibration
in fatty tissue may take several hours, influencing dive‑profile planning. Practical application: informs
scheduling of repetitive dives and treatment intervals. Challenge: individual variability in perfusion rates
complicates precise prediction.

Exhalation Valve – Related terms: pressure release, safety device. A component of a hyperbaric breathing
system that allows gas to exit the circuit, preventing over‑pressurization. Example: a patient’s mask
equipped with an exhalation valve ensures proper CO2 clearance. Practical application: essential for
maintaining comfortable and safe breathing during treatment. Challenge: valve malfunction can lead to CO2
retention or barotrauma.

Fick’s Principle – Related terms: oxygen consumption, cardiac output. Describes the relationship between
oxygen uptake, cardiac output, and arterial‑venous oxygen difference. Example: calculating VO2 during
HBOT to assess metabolic demand. Practical application: helps determine whether increased oxygen
delivery meets tissue needs. Challenge: accurate measurement of arterial and venous oxygen contents is
invasive and may be impractical in routine hyperbaric care.

Gas Mixture – Related terms: breathing gas, partial pressures. The combination of gases (e.g., oxygen,
nitrogen, helium) administered to a patient. Example: a trimix (O2/N2/He) used for deep dives to reduce
nitrogen narcosis. Practical application: selecting appropriate mixtures minimizes toxicity and optimizes
therapeutic effect. Challenge: precise mixing and monitoring are required to avoid inadvertent hypoxia or
hyperoxia.

Gas Laws – Related terms: Boyle, Henry, Dalton. The set of physical laws describing the behavior of gases
under varying temperature, pressure, and volume. Example: applying Henry’s Law to predict nitrogen
solubility at depth. Practical application: foundational for dive planning, recompression protocols, and
hyperbaric treatment design. Challenge: real‑world conditions (e.g., temperature gradients) cause deviations
from idealized predictions.

Helium (He) in Breathing Gases – Related terms: trimix, thermal conductivity. An inert gas used to reduce
nitrogen density and mitigate high‑pressure nervous syndrome during deep dives. Example: a diver at
100 m uses a helium‑rich mix to maintain clear cognition. Practical application: helium’s low solubility also
reduces inert‑gas loading, shortening decompression time. Challenge: helium conducts heat rapidly,
increasing risk of hypothermia.

Hypercapnia – Related terms: CO2 retention, respiratory acidosis. Elevated arterial CO2 levels, often due to
inadequate ventilation. Example: a patient under sedation in a hyperbaric chamber develops hypercapnia,
leading to decreased consciousness. Practical application: continuous EtCO2 monitoring and adjusting
ventilation prevent this complication. Challenge: hyperbaric environment may blunt respiratory drive,
making detection harder.

Hyperoxia – Related terms: oxygen toxicity, reactive oxygen species. Excessive oxygen levels in tissues, which
can lead to cellular damage. Example: prolonged exposure to 100% O2 at 2.5 ATA may cause central nervous
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system (CNS) oxygen toxicity, manifested as seizures. Practical application: limiting treatment duration and
using intermittent air breaks reduces risk. Challenge: balancing therapeutic oxygen benefit against toxicity
thresholds requires careful protocol adherence.

Hyperbaric Chamber – Related terms: monoplace, multiplace. A sealed environment where atmospheric
pressure can be increased above ambient levels for therapeutic purposes. Example: a monoplace chamber
delivering 100% O2 to a single patient at 2.0 ATA. Practical application: used for conditions such as chronic
wounds, carbon monoxide poisoning, and decompression illness. Challenge: maintaining sterility,
monitoring pressure, and ensuring patient safety during pressurization and depressurization cycles.

Hyperbaric Oxygen Therapy (HBOT) – Related terms: treatment table, oxygen toxicity. The clinical use of
100% oxygen at pressures greater than 1 ATA to enhance tissue oxygenation and promote healing. Example:
a diabetic foot ulcer treated with daily HBOT sessions showing accelerated granulation tissue formation.
Practical application: standardized treatment tables (e.g., US Navy Table 6) guide session duration and
pressure. Challenge: contraindications such as untreated pneumothorax limit patient eligibility.

Hyperventilation – Related terms: CO2 washout, respiratory alkalosis. Increased breathing rate or depth
leading to excessive CO2 elimination. Example: a diver hyperventilates before a breath‑hold dive, reducing
CO2 trigger for the dive reflex and increasing risk of shallow water blackout. Practical application: training
divers to avoid pre‑dive hyperventilation improves safety. Challenge: recognizing inadvertent
hyperventilation during HBOT, especially in anxious patients.

Incidence of Barotrauma – Related terms: risk factors, preventive measures. The frequency with which
barotrauma occurs within a defined population undergoing hyperbaric exposure. Example: studies report a
2% incidence of middle‑ear barotrauma in patients undergoing HBOT for chronic wounds. Practical
application: risk stratification guides prophylactic use of decongestants. Challenge: under‑reporting may
obscure true incidence, hindering preventive strategy development.

Inert Gas Loading – Related terms: nitrogen, helium. The accumulation of inert gases dissolved in body
tissues during exposure to increased pressure. Example: nitrogen loading during a deep dive requires
staged decompression to avoid DCS. Practical application: calculating inert gas load informs dive profile
planning and recompression schedules. Challenge: individual metabolic rates and tissue perfusion affect
loading, making generic tables imperfect.

Intermediate‑Depth Table – Related terms: US Navy Table 6, recompression. A recompression protocol
designed for patients with moderate decompression illness, typically involving pressures between 2.0 and
2.8 ATA. Example: a diver with Type II DCS follows the Intermediate‑Depth Table, receiving 90 minutes at
2.5 ATA. Practical application: provides a balance between rapid symptom relief and safety. Challenge:
adherence to exact timing is essential; deviations may reduce efficacy.

International Hyperbaric Association (IHA) – Related terms: standards, accreditation. A global organization
promoting best practices, education, and research in hyperbaric medicine. Example: IHA guidelines
influence UK certification curricula for hyperbaric physicians. Practical application: clinicians reference IHA
standards when establishing new treatment protocols. Challenge: harmonizing IHA recommendations with
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national regulations can be complex.

Lung‑Squeeze – Related terms: pulmonary barotrauma, over‑expansion. Injury resulting from rapid
expansion of alveolar gas during ascent, leading to alveolar rupture. Example: a diver who holds his breath
during rapid ascent develops pneumothorax. Practical application: training divers to breathe continuously
during ascent mitigates risk. Challenge: patients with restrictive lung disease may be predisposed despite
compliance with breathing techniques.

Maximum Allowable Working Pressure (MAWP) – Related terms: equipment rating, safety limit. The highest
pressure at which a hyperbaric device is certified for safe operation. Example: a multiplace chamber rated
for a MAWP of 3.0 ATA cannot be used beyond that limit. Practical application: ensures that treatment
pressures stay within engineered safety margins. Challenge: equipment fatigue over time may reduce actual
safe operating pressure, necessitating regular inspection.

Medical Gas Supply – Related terms: oxygen purity, flow regulation. The infrastructure providing medical
gases (oxygen, nitrous oxide, air) to hyperbaric facilities. Example: a central oxygen plant delivering 99.5%
purity gas to a hospital hyperbaric unit. Practical application: consistent gas quality is essential for
reproducible treatment outcomes. Challenge: contamination or pressure fluctuations can compromise
patient safety.

Middle‑Ear Equalization – Related terms: Valsalva maneuver, barotrauma prevention. Techniques used to
balance pressure between the external auditory canal and middle ear during pressure changes. Example: a
diver performs the Valsalva maneuver before each descent to avoid ear squeeze. Practical application:
teaching equalization methods is part of dive training and pre‑HBOT assessment. Challenge: individuals
with eustachian tube dysfunction may be unable to equalize, increasing barotrauma risk.

Multiplace Hyperbaric Chamber – Related terms: monoplace, shared air supply. A large chamber capable of
treating multiple patients simultaneously, typically using a continuous flow of medical air with
patient‑specific breathing masks. Example: a hospital unit treats three patients with CO poisoning in a
multiplace chamber at 2.8 ATA. Practical application: efficient use of resources and ability to monitor
multiple patients. Challenge: maintaining uniform pressure and gas composition throughout the chamber
volume.

Neurovascular Bundle – Related terms: central nervous system, oxygen toxicity. The collection of nerves and
blood vessels supplying the brain and spinal cord. Example: CNS oxygen toxicity manifests as seizures when
the neurovascular bundle is exposed to high partial pressures of oxygen. Practical application: monitoring
neurologic status during HBOT helps detect early signs of toxicity. Challenge: individual susceptibility varies,
making universal safety thresholds difficult.

Nitrogen Narcosis – Related terms: inert gas effect, depth limitation. A reversible neuropsychological
impairment caused by high partial pressures of nitrogen at depth, resembling alcohol intoxication. Example:
a diver at 30 m (≈4 ATA) experiences impaired judgment and slowed reaction time. Practical application:
limiting dive depth or using helium‑based mixes reduces narcosis risk. Challenge: early symptoms can be
subtle, leading to unsafe decisions.
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Oxygen Toxicity – Related terms: central nervous system, pulmonary. Cellular damage resulting from
exposure to high oxygen partial pressures, affecting either the CNS (seizures) or lungs (fibrosis). Example: a
patient receiving 2.5 ATA HBOT for 120 minutes develops a cough and chest discomfort indicative of
pulmonary oxygen toxicity. Practical application: adhering to established exposure limits (e.g., 215 min·ATA
for CNS) prevents toxicity. Challenge: balancing therapeutic benefit against cumulative oxygen dose,
especially in repeated treatments.

Oxygen Partial Pressure (PO2) – Related terms: fractional concentration, barometric pressure. The pressure
exerted by oxygen in a gas mixture, calculated as PO2 = FiO2 × ambient pressure. Example: at 2.0 ATA
breathing 100% O2, PO2 equals 2.0 ATA (≈152 kPa). Practical application: PO2 determines the gradient for
oxygen diffusion into tissues. Challenge: rapid changes in ambient pressure can cause abrupt PO2 shifts,
requiring careful monitoring.

Oxygen Toxicity Seizure (OTS) – Related terms: CNS toxicity, hyperbaric seizure. A convulsive event triggered
by excessive PO2, most commonly occurring during HBOT at pressures >2.5 ATA. Example: a patient
undergoing a 2.8 ATA HBOT session experiences a generalized tonic‑clonic seizure. Practical application:
immediate cessation of treatment, administration of anticonvulsants, and rapid decompression to 1 ATA.
Challenge: early detection is essential; seizures may be mistaken for other neurologic events.

Oxygen Window – Related terms: tissue hypoxia, diffusion gradient. The reduction in tissue oxygen tension
created by the presence of dissolved oxygen, facilitating inert gas elimination during decompression.
Example: increasing PO2 during recompression creates a larger oxygen window, accelerating nitrogen
wash‑out. Practical application: treatment tables exploit the oxygen window to shorten decompression
times. Challenge: quantifying the window’s effect in heterogeneous tissues remains an area of active
research.

Partial Pressure – Related terms: gas law, PO2. The pressure contributed by a single gas component within a
mixture, proportional to its fraction of the total gas. Example: in air at sea level, nitrogen partial pressure is
approximately 0.78 ATA. Practical application: calculating partial pressures is fundamental for dive planning
and hyperbaric dosing. Challenge: temperature and humidity affect actual partial pressures, requiring
correction factors.

Pulse Oximetry – Related terms: SpO2, non‑invasive monitoring. A bedside method measuring arterial
oxygen saturation using spectrophotometric analysis of pulsatile blood flow. Example: a patient’s SpO2
remains >98% during HBOT, confirming adequate oxygenation. Practical application: provides rapid
feedback on oxygen delivery effectiveness. Challenge: hyperbaric conditions can interfere with sensor
accuracy; calibration against arterial blood gases may be needed.

Pressure‑Time Curve – Related terms: decompression schedule, dive profile. A graphical representation of
pressure changes over time during a dive or hyperbaric treatment. Example: a dive profile showing a rapid
descent to 30 m, a 20‑minute bottom time, and staged ascent. Practical application: used to design safe
decompression algorithms and treatment tables. Challenge: real‑world variations (e.g., pauses, emergency
ascents) complicate curve interpretation.
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Pressure‑Controlled Ventilation (PCV) – Related terms: mechanical ventilation, tidal volume. A ventilation
mode where the ventilator delivers a set pressure, allowing tidal volume to vary with lung compliance.
Example: a sedated patient in a hyperbaric chamber receives PCV to maintain adequate ventilation while
minimizing barotrauma risk. Practical application: PCV can adapt to changing lung mechanics during
treatment. Challenge: hyperbaric environment may affect ventilator performance and pressure sensing.

Prophylactic Decompression – Related terms: preventive recompression, dive safety. The practice of
performing a recompression treatment before symptoms of DCS appear, often after a high‑risk dive.
Example: a diver with a rapid ascent and multiple nitrogen loads undergoes a prophylactic Table 6. Practical
application: reduces incidence of overt DCS in high‑risk scenarios. Challenge: unnecessary recompression
carries its own risks and resource costs.

Rebreather System – Related terms: closed‑circuit, gas recycling. A diving apparatus that recirculates
exhaled gas after removing CO2 and adding fresh oxygen, allowing extended dive times. Example: a
technical diver uses a closed‑circuit rebreather to stay at 40 m for several hours. Practical application:
rebreathers reduce gas consumption and nitrogen load. Challenge: system failures can lead to hypoxia,
hyperoxia, or CO2 buildup, requiring rigorous training and monitoring.

Recompression Chamber – Related terms: hyperbaric chamber, therapeutic pressure. A chamber used to
increase ambient pressure for the treatment of decompression illness, carbon monoxide poisoning, and
other conditions. Example: a diver with DCS is placed in a recompression chamber at 2.8 ATA for 60 minutes.
Practical application: follows standardized tables to safely reduce bubble size and promote inert gas
elimination. Challenge: ensuring patient stability during pressurization, especially in those with
cardiovascular compromise.

Relative Humidity – Related terms: gas moisture content, patient comfort. The amount of water vapor
present in the breathing gas relative to the maximum amount the gas can hold at a given temperature.
Example: hyperbaric chambers maintain relative humidity around 30‑40% to prevent mucosal drying.
Practical application: adequate humidity improves airway comfort and reduces risk of mucosal injury.
Challenge: high humidity can promote condensation on equipment and affect gas analyzers.

Respiratory Quotient (RQ) – Related terms: metabolic rate, gas exchange. The ratio of CO2 produced to O2
consumed during metabolism, typically ranging from 0.7 to 1.0. Example: an athlete’s RQ increases during
intense exercise, influencing oxygen demand during HBOT. Practical application: RQ informs calculation of
oxygen consumption and helps adjust ventilatory settings. Challenge: RQ varies with diet and activity,
making precise prediction difficult in clinical settings.

Scuba Diving Decompression Model – Related terms: Bühlmann, VPM, dive tables. Mathematical algorithms
used to predict inert gas uptake and release, guiding safe ascent profiles. Example: the Bühlmann Z‑H-L16
model is incorporated into many modern dive computers. Practical application: divers rely on these models
to avoid DCS. Challenge: individual susceptibility and environmental factors can cause deviations from
model predictions.

Sea‑Level Equivalent Pressure (SLEP) – Related terms: reference pressure, depth conversion. The pressure at
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sea level (1 ATA) used as a baseline for expressing other pressures; often used to convert depth in meters to
pressure in ATA. Example: 30 m of seawater ≈ 4 ATA (3 ATA water + 1 ATA atmospheric). Practical application:
simplifies communication of pressure‑related concepts among divers and clinicians. Challenge: variations in
water density (salinity, temperature) cause minor discrepancies.

Shallow Water Blackout – Related terms: hypoxia, breath‑hold diving. Loss of consciousness caused by
cerebral hypoxia during ascent after a breath‑hold dive, often precipitated by hyperventilation. Example: a
swimmer surfaces and collapses due to insufficient oxygen despite being near the surface. Practical
application: education on safe breath‑hold practices reduces incidence. Challenge: the rapid onset can catch
rescuers unaware, emphasizing the need for supervision.

Simultaneous Multi‑Gas Monitoring – Related terms: gas analysis, safety checks. The concurrent
measurement of multiple gas components (O2, CO2, N2) within a breathing circuit. Example: a hyperbaric
facility uses a multi‑gas analyzer to ensure correct oxygen concentration during treatment. Practical
application: early detection of gas composition errors prevents toxicity or hypoxia. Challenge: sensor drift
and calibration requirements increase maintenance workload.

Skin‑Bends – Related terms: cutaneous DCS, rash. A form of decompression illness presenting as itchy or
painful skin lesions due to nitrogen bubbles in the cutaneous vasculature. Example: a diver develops a
mottled rash on the torso after a rapid ascent. Practical application: treatment with recompression and
100% O2 resolves symptoms. Challenge: skin‑bends may be mistaken for allergic reactions, delaying
appropriate therapy.

Saturation Diving – Related terms: closed‑circuit, habitat. A diving technique where divers live under
pressure for extended periods, allowing their tissues to become fully saturated with inert gases, after which
a single decompression is performed. Example: commercial divers working at 200 m stay in a pressurized
habitat for weeks, then undergo a 14‑day decompression. Practical application: enables long‑duration
deep‑sea work with reduced cumulative dive risk. Challenge: long decompression times and high logistical
costs.

Thermal Conductivity of Gases – Related terms: helium, heat loss. The ability of a gas to transfer heat;
helium has high thermal conductivity, leading to rapid heat loss from the body. Example: divers breathing
helium‑rich mixes at depth may become hypothermic without adequate insulation. Practical application:
provide heated suits and warm breathing gas to mitigate heat loss. Challenge: balancing thermal protection
with mobility and buoyancy considerations.

Therapeutic Oxygen Dose (TOD) – Related terms: cumulative exposure, treatment table. The total amount of
oxygen delivered, expressed as the product of pressure (ATA), fraction of oxygen, and treatment duration
(minutes). Example: a 90‑minute session at 2.5 ATA with 100% O2 yields a TOD of 225 ATA·min. Practical
application: cumulative TOD calculations guide limits to avoid oxygen toxicity. Challenge: repeated sessions
and overlapping exposures complicate dose tracking.

Time‑Depth Profile – Related terms: dive plan, pressure‑time curve. A schedule showing the depth of a dive
over time, essential for planning safe ascent and decompression. Example: a technical dive to 60 m with a
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30‑minute bottom time follows a specific time‑depth profile. Practical application: used to compute inert
gas loading and required decompression stops. Challenge: unplanned delays or emergencies alter the
profile, requiring real‑time adjustments.

Top‑Up Gas – Related terms: rebreather, gas management. Additional gas added to a breathing circuit to
maintain appropriate partial pressures, especially in closed‑circuit rebreathers. Example: a diver adds a
top‑up of oxygen to maintain a 21% O2 fraction during a long dive. Practical application: prevents hypoxia
and maintains safe gas composition. Challenge: precise dosing is critical; errors can lead to toxicity or
deficiency.

Uptake Kinetics – Related terms: inert gas loading, tissue compartments. The rate at which gases dissolve
into body tissues, typically modeled using exponential functions. Example: fast tissues (blood, brain) have
short half‑times, while fatty tissue exhibits slower uptake. Practical application: informs selection of
appropriate decompression models. Challenge: inter‑individual variability makes universal kinetics
assumptions imperfect.

Ventilation‑Perfusion (V/Q) Matching – Related terms: gas exchange efficiency, hypoxia. The relationship
between air flow to alveoli (ventilation) and blood flow (perfusion); optimal matching maximizes oxygen
uptake. Example: high‑altitude or hyperbaric conditions can disrupt V/Q ratios, affecting oxygenation.
Practical application: adjusting ventilatory settings during HBOT improves V/Q balance. Challenge: regional
lung pathology can cause mismatches that are difficult to correct non‑invasively.

Vessel‑Wall Permeability – Related terms: nitrogen bubbles, inflammation. The ability of substances to cross
the endothelial barrier; increased permeability can facilitate bubble formation in DCS. Example:
inflammatory mediators raise vessel‑wall permeability after a dive, promoting DCS symptoms. Practical
application: anti‑inflammatory agents may reduce DCS severity. Challenge: measuring permeability in vivo is
technically demanding.

Venturi Effect – Related terms: fluid dynamics, gas flow. A reduction in fluid pressure that occurs when a
fluid (or gas) flows through a constricted section. Example: the Venturi effect is exploited in some breathing
apparatus to entrain ambient air. Practical application: aids in designing efficient gas delivery systems.
Challenge: improper design can cause turbulent flow, increasing work of breathing.

Vibratory Seizure Threshold – Related terms: oxygen toxicity, CNS excitability. The level of neuronal
excitability at which a seizure can be triggered by high PO2. Example: during a 2.8 ATA HBOT session, a
patient’s vibratory seizure threshold is surpassed, leading to a convulsion. Practical application: monitoring
neurologic signs helps stay below this threshold. Challenge: thresholds vary widely among individuals and
can be lowered by fatigue or medication.

Water Vapor Pressure – Related terms: humidity, gas partial pressures. The pressure exerted by water vapor
in a gas mixture, influencing the partial pressures of other gases. Example: at 37 °C, water vapor pressure is
~0.047 ATA, reducing the effective oxygen partial pressure in the breathing gas. Practical application:
calculations for gas mixtures must subtract water vapor pressure to obtain accurate PO2. Challenge:
temperature fluctuations alter vapor pressure, requiring dynamic adjustments.
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White‑Blood‑Cell Count (WBC) Monitoring – Related terms: infection, treatment response. Assessment of
leukocyte levels to evaluate inflammatory or infectious processes. Example: a patient receiving HBOT for
necrotizing fasciitis shows a decreasing WBC count over successive treatments. Practical application: tracks
therapeutic progress and guides adjunctive antibiotic therapy. Challenge: hyperbaric exposure itself can
transiently affect WBC distribution, complicating interpretation.

Yield Pressure – Related terms: decompression stop, inert gas elimination. The pressure at which a diver or
patient begins to exhale inert gas efficiently during ascent or decompression. Example: a diver reaches a
yield pressure of 0.8 ATA, prompting a safety stop. Practical application: informs timing of decompression
stops to maximize inert gas off‑gassing. Challenge: individual variations in metabolic rate alter the optimal
yield pressure.

Z‑Score in Decompression Modeling – Related terms: statistical risk, tissue compartments. A statistical
measure indicating how many standard deviations a tissue’s inert gas load deviates from a reference value,
used to assess DCS risk. Example: a Z‑score of 2.5 suggests a moderate probability of DCS. Practical
application: modern dive computers incorporate Z‑score calculations to provide real‑time risk assessments.
Challenge: accurate Z‑score estimation depends on reliable compartmental models and up‑to‑date
population data.
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