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Oxygen is a normal constituent of air, which is
required for aerobic metabolism within the cell. In the
absence of O_, anaerobic metabolism takes place, which
causes acidosis and electrolyte imbalance, hence jeop-
ardizing the life of the cell.

Oxygen is carried from the atmosphere to the
cell in two forms in the blood. One is combined with
hemoglobin and the otheris in the dissolved form. The
oxygen Is off loaded at the tissue level and the blood
then returns to the heart and lungs for reoxygenation.

The oxygen utilization takes place at the mito-
chondria. When the PO, drops, then anaerobic metabo-
ism starts. This is the situation, which is called “hy-
poxia” for which we administer O..

There are four types of hypoxia, namely

a. Hypoxic hypoxia
b.  Anaemic hypoxia
c. Apnoeic hypoxia
d. Histotoxic hypoxia

Description of types of hypoxia is beyond the scope
of this article.

At this point if we examine oxygen hemoglobin
curve, it will be evident that the curve is steep below 60
mm Hg PO,. This means that the oxygen reserve is jow
and O, off- load is difficult. It hampers O, supply to the
cells. So whenever PO, goes below 60 mmHg the cells

will suffer hypoxia. In such a situation oxygen therapy
1S Indicated.

INDICATIONS:

The common clinical indications are

1. Acute Respiratory Failure:

a: without CO, retention, e.g. asthma, pneumonia,
pulmonary edema and pulmonary embolism.

b: with CO, retention, e.g. ch bronchitis, chest inju-
ries, drug overdose, post operative hypoxaemia and
neuromuscular disease.

2. Acute myocardial infarction.
3. Cardiac failure.
4. Shock due to any cause.
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5. Increased metabolic demands e.qg. Burns, mul-
tiple injuries and severe infections.

6. Postoperative state.

/.  Carbon monoxide poisoning.

METHODS OF OXYGEN THERAPY:

The basic requirements of a method or device
for use in oxygen therapy are

1. Control of fractional inspired oxygen concen-~
tration (FiO,).

2. Prevention of excessive CO, accumulation.

3. Minimal resistance to breathing.

4. Efficient and economical use of oxygen.

5. Acceptance by patients.

CLASSIFICATION OF APPARATUS AND DE-
VICES.

A. Fixed Performance System.

1. High flow venturi- type masks (FIO, Is indepen-
dent of patient factors)

Oxygen flow rate is set at 6-8 L/min. and with air
entrainment total flow rate becomes 40-60 L/min. These
mask may not deliver the intended FiO_ if severe dysp-
noea s present. h

2. Low — flow Spontaneous Breathing Circuits.
These include anaesthetic circuits and circuits to de-

liver continuous positive airway pressure (CPAP) or
FEEPR.

These circuits incorporate a reservoir bag to deliver
an FIO, set by the fresh gas mixture via an endotra-
cheal tube or airtight mask.

B. Variable Performance systems (FiO, depends
upon oxygen flow, device factors and patient factors)

1. No Capacity System

Nasal catheters at Low flow rates (less than 2L/min)

2. Small Capacity System.

a) Nasal catheters at high flows.
b) Simple semirigid plastic masks e.g. M.C..
Edinburgh, Harrio, Hudson).




c) Tracheostomy masks.
d) T-plece circuit
e) Face tent

3. Large Capacity System
a. Softplastic masks e.g. Pneumask, Polymask,
Oxyaire.

b. Oxygen headbox, tents, cots and incubators.

PAEDIATRIC OXYGEN THERAY

a. Oxygen Head box or
b. Incubators.
c. Oxygen Cot/ tent.

Following table shows the efficiency of the described
systems.

Apparatus / Device O, Flow | % Conc.
L/min Achieved

Nasal Catheters 2-6 25-40
Semirigid masks eqg (MC,
Edin burgh, Hudson, Harris) 4-15 35-70
Venturl-Type mask
e.g ventimask 6-12 25-60
Soft Plastic masks. eg. 4-15 40-80
Pnenmask, Polymask, Oxgaire
Ventilators varying 21-100
Anaesthetic circiuts varying 21-100
Plastic head hood 4-8 30-50
Oxygen Tents and Cot 7-10 60-80
Incubators. 3-8 upto 40.

|
HAZARDS OF OXYGEN THERAPY

1. Carbon Dioxide Narcosis.

This happens in patients who are suffering from
COAD and are maintaining ventilation because of hy-
poxic drive. When higher concentration of O, is given
the hypoxic drive goes away and the patient starts
hypoventilating ultimately going into CO, narcosis.

2.
a.

Oxygen Toxicity

Neurological Effects (Paul Best effects)
Lung Toxicity

c. Bronchopulmonary dysplasia

d. Retrolental Fibroplasia

CORRECT CLINICAL USE OF OXYGEN .

Oxygen is a drug and has to be used correctly.
Oxygen Is given usually as a temporary measure to
relieve hypoxaemia, but in no way replaces the defini-
tive treatment of the underlying cause. Oxygen therapy
must be assessed by frequent measurements of ABGs
and alveolar — arterial oxygen gradient. It must be
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- continuous and not intermittent.

Oxygen administered for both adults and children
over 50% should be given for as short a period as pos-
sible. But when profound hypoxaemia is life threaten-
ing, higher even 100% concentration is never withheld.

1. Mild hypoxaemia

Nasal catheters at 2-3 L/min or a simple mask at
41 /min are suitable.

2. Moderate to sever Hypoxaemia without CO,
retention.

PaO, is approximately 50-60 mmHg.
Simple mask with flow rate of 4-15 L/min.

Extremely dyspnoeic patient with large PIFR re-
quires highest possible flows.

3.

Controlled O, therapy with a venturi type mask 24%
concentration is started and ABGs are measured every
30 min to 60 min. PaCO, is < 75 mm Hg and rise is
less than 10 mmHg, then the O, is increased to 25%. If
hypoxaemia persists then increase FiO, gradually to
40 to 50%.

4. Profound hypoxaemia.

Hypoxaemia with CO, retention.

PaO, is less than 50 mmHg. Mechanical ventila-
tion Is indicated.

CPAP

It high FIiO, is required to maintain O, saturation in
the blood then PEEP may have to be used to help re-
duce FIO,,.
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Oy mask my be tried.




