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Diving injury

Pulmonary Barotrauma
Ear Barotrauma

Sinus Barotrauma
Other Barotrauma

Decompression Sickness

Inert gas narcosis
Hypoxia

Oxygen toxicity
Carbon dioxide toxicity

High-pressure neurological 
syndrome

Drowning syndrome
Seasickness

Cold and hypothermia
Scuba divers’ pulmonary 

edema

Barotrauma Decompression Sickness

Abnormal gas pressures Aquatic disorder



Diving injury



Decompression Sickness

disease caused primarily by bubbles formed from dissolved gas in blood 
and/or tissue following a reduction in ambient pressure.



Pathophysiology

Uptake and elimination of inert gas

• Perfusion & Solubility

• Faster tissue: lung, brain, heart, kidney

• Slower tissue: bone, fat



Pathophysiology
#bubble mechanism

• Direct mechanical disruption of tissue.

• Occlusion of blood flow, platelet deposition and activation of the 
coagulation cascade

• endothelial dysfunction

• capillary leakage

• endothelial cell death, complement activation

• inflammation

• leukocyte-endothelial interaction



Pathophysiology



Manifestation

Type I DCS

- Initially a designation for cases with musculoskeletal pain

- ‘pain only DCS’

- Modification -> include rash, lymphatic symptoms and mild neurological 
symptoms

Type II DCS

- Presence of neurological symptoms

- Patchy paresthesia vs gross motor dysfunction.



Manifestation



Manifestation
#mild DCS

The symptoms in the mild category are as follows:

1. Musculoskeletal pain. 

2. Subjective sensory changes in a non- dermatomal distribution.

3. Constitutional symptoms such as fatigue and malaise.

4. Itch and rash of the superficial erythematous type.



Manifestation
#mild DCS



Manifestation
#Pulmonary DCS

Cardiopulmonary DCS

‘The chokes’

Rare and potentially fatal

Cough, short of breath, retrosternal chest pain, confusion, collapse

Large number of venous gas emboli



Manifestation
#Cutaneous DCS

Cutis marmorata

Frequent association with other more serious manifestation

there is erythema accompanied by pruritus, and then the rash spreads

irregularly and deepens in color. It develops a mottled appearance, with

areas of pallor surrounded by cyanotic patches.



Manifestation
#Spinal DCS

All levels of the spinal cord may be involved

thoracolumbar > cervical

Bilateral sensory change (distal -> proximal)

Weakness producing ascending paraplegia

Loss of bladder sensation

Loss of anal tone



Manifestation
#Inner ear DCS

Vestibular symptoms: vertigo, nausea, vomiting, ataxia

Cochlear symptoms: tinnitus, deafness



Manifestation
#Cerebral DCS

dysexecutive syndromes in which the diver complains of difficulties with 
concentration, memory, mood and other cognitive functions



Manifestation
#lymphatic DCS

Localized subcutaneous swelling

Upper thorax and shoulder area

Not usually painful

Accompany with Musculoskeletal DCS



UHMS guideline
#Rationale for HBOT

• Immediate reduction in bubble volume

• Increasing the diffusion gradient for inert gas from the bubble into the 
surrounding tissue

• oxygenation of ischemic tissue and reduction of CNS edema

• reduction in neutrophil adhesion to the capillary endothelium



UHMS guideline
#Patient selection criteria
• HBO2 treatment is recommended for all patients with symptoms of DCS

whenever feasible

• Normobaric oxygen administration may be sufficient for the treatment of

altitude DCS when neurological manifestations are absent, and for mild DCS 
following diving.



UHMS guideline
#treatment table-USN table 5 



UHMS guideline
#treatment table-USN table 6



UHMS guideline
#treatment table-USN table 9 



UHMS guideline
#treatment table-short oxygen table 





UHMS guideline
#Flowchart for DCS symptoms



UHMS guideline
#adjuntive therapy
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