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 SAA LECTURE No L1

DECOMPRESSION ILLNESS CONDITION AND TREATMENT


Factors that control and limit Bottom Times (BTs), ascent rate, dive profiles and Surface Intervals (Sis) are:
Tissue Compartments


SAA Buhlmann System has 16 theoretical/tissue compartments in its algorithm – with half times ranging from 4 to 635 minutes.

Gas Uptake
Inhalation fills the lungs with gas (in this case air) at ambient pressure and a proportion of each gas in the mixture will dissolve into the blood through the alveoli. The dissolved gas is transported by the blood to the various tissues where it dissolves from a higher pressure to a lower pressure until a new balance is achieved. This is called “gas uptake”. Nitrogen is metabolically inert and accumulates in the tissues with the passage of time at increased pressure (depth). The elimination of accumulated gas is called “off gassing” or “out-gassing”.

Half Times
Gas uptake of additional N2 at a new pressure (depth) is not instantaneous, nor is it equally fast in all tissue compartments. It takes time to accumulate.

M-Values
The M values used by the SAA Buhlmann System are amongst the most conservative in the world and provide safer bottom times.

Fast tissue compartments can withstand higher M values (overload) than the slower compartments. Remember that from tissue compartment No.10 onwards can become overloaded by a dive as shallow as nine metres: a depth that was previously thought to have no bottom time limit.

Leading Tissue Compartment


The leading tissue compartment is the compartment, for any given dive that approaches its M values first. In fact it controls the Bottom Time.

O2 Window
The O2 window (or inherent unsaturation) is the difference between inspired gasses/arterial blood and venous blood tensions – which is in the region of –8% to –13%. It provides a limited cushion affect for the diver during the ascent phase of the dive, provided the rate of ascent is correctly controlled to 10m/minute.

Silent Bubbles
Most ascents cause Silent Bubbles which collect in the lungs and inhibit the release of residual nitrogen. They may contribute to a build-up of nitrogen increasing the risk of DCI.

Decompression Illness (DCI)

The system of classifying decompression sickness into two broad bands of Type I and Type II has been replaced with a new, hopefully, more meaningful approach of a basic title change to “decompression illness” followed by a description of the condition of the diver. This term “DCI” encompasses both N2 accumulated as result of exposure to depth/time and arterial gas embolism (AGE).

Patent Foramen Ovale (PFO)


A small hole in the septum of the heart. This is a defect left over from birth that in ordinary life is of no major consequence, but may have an effect on a diver.

Diver Behaviour the “Human Factor”

Diver behaviour before, during and following diving contributes to DCI Diver behaviour is the “human factor” that confounds tables and personal dive computers (PDCs) alike! 

The Effects of Accumulated Silent Bubbles


Most ascents generate SBs. A limited number of SBs are of no great importance. However, they may increase in number to a point where they affect the out-gassing of N2 and may even be forced through the lung filter and cause AGE.

Common Approach to Managing Diving Expeditions


The common approach to managing a diving expedition, whether large orsmall is to appoint a diving officer or marshall. Decompression illness does not recognise rank or authority structures. It is random in its selection  of victims and therefore requires a vigilant approach. The team approach with a reporting structure is highly recommended. 

DCI Incident Management Plan


DCI selects its victims indiscriminately and therefore the incident management  plan (IMP) must reflect this fact. The team approach with a proper structure is the best approach. The IMP must have built-in alternatives for management and implementation.

Formal Monitoring for DCI Symptoms


A formal system of observing divers as they surface and during dive intervalsshould be introduced for early recognition of DCI symptoms. Baselinesneed to be established. All divers need to acquaint themselves with the symptoms and signs of DCI. Avoid diver denial and blame!
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