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Oxygen and oxygen therapy

oxygen therapy

- Is the administration of supplemental oxygen (02) at the
concentration greater than in the room air to the patient

- to relieve hypoxemia

- to treat and to prevent hypoxia

oxygen — both a gas and a drug

- non-metallic element occuring freely in the atmosphere
- colourless, odourless, tasteless gas

- essential for human respiration



Purpose of oxygen therapy

- o Increase oxygen saturation in tissue,

- to treat hypoxia in hypoxemic patients,

- o prevent hypoxia,

- to reduce anxiety associated with lack of oxygen,
- to reduce fear from suffocation and death,

- to achieve effective respiration,

- to Improve patient’s comfort and health status,

- to Improve the patient’s quality of life (e.g. chronic lung
disease)



Indication of oxygen therapy

are therapeutic and preventive in acute and chronic
conditions

- for short-term therapy and long-term therapy

- In home care settings, hospitals

- treatment

In short-term therapy, e.g. acute trauma, bleeding,
resuscitation, myocardial infarction

In long-term therapy, e.g. in patient with chronic obstructive
pulmonary disease throughout the day and night



- prevention

- correction of impaired gas exchange and the resultant
hypoxemia in various disease states (e.g. pneumonia,
chronic bronchitis, left ventricular failure, lung cancer),

- post-anaesthesia recovery



Collaborative level - interdependent

physician
- Is responsible for ordering oxygen therapy

- prescribes flow rate in I/min., oxygen concetration (in %),
the method of delivery of the oxygen

nurse
- It Is dependent nursing intervention — if adminstering oxygen
IS an emergency measure, can initiate the therapy

- IS responsible for assessing respiratory system in patient,
response to oxygen therapy, setup of the oxygen therapy,
monitoring of the oxygen delivery system, recommending



Oxygen sources

In the home (therapy) Oxygen cylinder

portable oxygen tank tank of oxygen - contents and

oXygen concentrators sizes are various (e.g. D, L, H
volume 10 1 = 1500 | of O2)

In the hospital compressed oxygen

In ambulatory oxygen exists as a non liquid

oxygen cylinder — gas stored at the precise

,.green tank* temperature under high

oxygen wall outlet system  pressure
deliver 95-100 % oxygen



Oxygen cylinder/tank — oxygen is as a gas



s s
¥ S et s s e ot 8 S |
e . s w2 L
e P T e s w2\
et e e e s 5

-

Liquid Oxygen Reservoirs — oxygen as a liquid at very cold

temperatures
- with two parts — large stationary container, portable small-light

weight tank
- It is used In patient with chronic respiratory insufifciency



Cylinder

- 1s generally encased in a metal carrier equipped with
wheels for transport

- cap on the top protects the valves and outlets
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Example of holders
- tank is encased in metal carrier
equipped with wheels for transport




In home care — In long-term
therapy

Oxygen concentrators

sometimes referred to as compressor or
condenser iIs a sophisticated medical
oxygen producing machine,

consisting of a series of filters that turns
ordinary breathing air (21 % oxygen) into
medical oxygen of 90 % oxygen and
greater.




the most economical
the most suitable
the most widespread
the portable/floor-standing

T
patient and relatives need

Informations — education




Portable oxygen container - nasal cannula

Nasal cannula
(small, flexible
plastic tubes)
directs oxygen
into the nose

Portable

oxygen
container




Portable oxygen container - oxygen mask
[




Oxygen flow meter

- device that regulates the
flow rate in I/min

- 1t 1s attached to the outlet
system

- to assess the oxygen level
E Oxygen regulator
| - attach to oxygen cylinder

- It has 2 gauges:




Oxygen regulator

attach to oxygen cylinder e g
It has 2 gauges: / .
1. Cylinder content gauge '. =

nearest the tanktah
Indicates the pressure or
amount of oxygen in t

2. Flow meter gauge
Indicates gas flow in litres
pre monute (I/min.)
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Humidifier (humidified oxygen source)

- It I1s used during the
administration of oxygen

- bottle filled with distilled
water

- It 1s device that produces
small water droplets




Outlet system in the
wall in hospital







Oxygen is administered by
low-flow system

—administraiton devices include nasal cannula, simple face
mask, partial re-breathing mask, non re-breathing mask

high-flow system
— face tent, oxygen hood, incubator

The fraction of inspired oxygen is variable depending on the

patient’s respiratory rate and volume and the oxygen liter
flow



Common oxygen delivery system

nasal cannula (spectacles)
- simple, very common,
comfortable device

- effective mechanism for - tube with the two
delivering oxygen to a patient ~ Prongs, about 1.5cm

- patient can breathe trough long; protruding from
mouth /nose the centre of this tube

- available for all age-groups
- easily accepted by most patients

It Is a thin, plastic, disposable
hollow tube




Insert the two prongs of Spectacles is held in place by

the cannula into the nares  Wrapping the tubing around
the ears

ciel-iv.ers-ox.ygen-in--a-concetraiion-of.-2.0:4.0-.%,--1.-.6---I/min,---
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Nasal cannula in oxygen therapy (low flow device)

What not to do nasal cannula


http://www.youtube.com/watch?v=MNzCfO7Z0Fk&feature=related
http://www.youtube.com/watch?v=MNzCfO7Z0Fk&feature
http://www.youtube.com/watch?v=MNzCfO7Z0Fk&feature=related
http://www.youtube.com/watch?v=MNzCfO7Z0Fk&feature=related
http://www.youtube.com/watch?v=Bcogbl8TuoI&featurer
http://www.youtube.com/watch?v=Bcogbl8TuoI&featurer
http://www.youtube.com/watch?v=Bcogbl8TuoI&featurer

Complications — administering O2 by spectacles

- can Irritate the skin on the cheeks and behind the ears

higher concentrations dry nasal and oral mucous
membranes

- rarely complication are perforation of nasal septum
(long-term use)



Face mask

- IS made of clear pliable plastic or
rubber

- I1s various sizes (for adult, childrer

- with elastic strap (to secure the
mask In place) — adjust around

head

- 1s shaped to fit snugly over the
patient’s mouth and nose



http://www.youtube.com/watch?v=VgIiZ84ujlY&feature=related
http://www.youtube.com/watch?v=VgIiZ84ujlY&feature=related

simple face mask
fits over the nose and mouth

allows atmospheric air to enter
and exit through side ports

delivers oxygen in
concetration of 35-40 %

flow rate about 6 I/min.




Venturi mask (ventri mask,
alr entrainment mask)

- IS a cone-shaped device

- with entrainment ports

- various sizes

- 1t mixes a precise amount of
oxygen and atmospheric air

- humidification can be added

delivers oxygen in a
concetration of 24 - 50 %,

- flow rate 4-8 I/min. L




partial re-breather mask
- 1s a simple mask

- with reservoir bag (fills
with oxygen)

- delivers oxygen in a
concetration of (50) 60 —
90 %

- flow rate 6-10 (15) I/min
- for adult and and child




Non-re-breather mask

- similar to the partial re-
breathing mask

- has a series of one-way valves

- delivers oxygen in a
concetration of 95-100 %



This mask consists of a mask that has a reservoir bag attached.
The bag Is separated from the mask by a one-way valve that
prevents air and patient exhalation from diluting the oxygen in
the reservoir bag. When the patient inhales, the valve opens

and the patient breathes primarily oxygen. There are also one-
way valves that cover the holes on the mask to allow patient
exhalation to escape without allowing large quantities of air to
enter the mask.

Some masks have this one-way valve on both sides of the mask.



Administering oxygen via non-rebreather mask and nasal cannula

Suplemental oxygen administration


http://www.youtube.com/watch?v=fyg5FnGk0zA
http://www.youtube.com/watch?v=fyg5FnGk0zA
http://www.youtube.com/watch?v=z46Fjmj2sCM&NR=1

Complications

- long term use : may irritate skin
cause pressure sore
- anxiety among claustrophobic patients



Infant oxygen delivery system
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OPOD (overnight pediatric oxygen
delivery) system — fully non-contacting
method of delivery oxygen to children,
it includes:

- hood structure to help contain the
supplemental oxygen

- positional sensor system

Infant oxygen chair/oxychair



Infant oxygen hood

Infant Incubator



Examination of oxygen saturation— pulse oxymetry

- quick, photo-diagnostic non-invasive method that
estimates the arterial blood oxygen saturation

- 1t1s used In patients in the perioperative period,
postoperative care

- pulse oxymeter — device with sensor attached to the
final segment/phalanx patient’s finger (common
place of measurement)

less common places of measurement: apex nasi,



Pulse oxymeter — fingertip type

Fingertip type




Pulse oxymeter — handheld type




- to detect hypoxemia before clinical signs and
symptoms have manifested, e.g. dusky skin color
- result of measurement is present as SpO2 or SaO2

value of tissue oxygenation in %

normal range 90-100 %
may be acceptable in chronic disease conditions

85-89 %
abnormal less than 80 %
life threatening below 70 %


http://www.youtube.com/watch?v=Dy-F_Gaw9mg
http://www.youtube.com/watch?v=Dy-F_Gaw9mg
http://www.youtube.com/watch?v=Dy-F_Gaw9mg
http://www.youtube.com/watch?v=cYwP3ibxtMg&NR=1

Sampling for arterial blood gas analysis

- Invasive diagnostic procedure

- Is performed to evaluate the patient’s acid-base balance,
oxygenation, adequacy of ventilation, hypoxic states

- who?

abroad : specialty nurse, medical (laboratory) technician,
psyhician can take arterial blood

In our country — nurse assists the physician during the
procedure, physician is responsible for sampling

- puncture site: radial, brachial, femoral arteries



Equipment

- 2 ml pre-heparinised sterile syringe (with cap)

- sterile needle

- sterile gauze or cotton swabs

- disposable gloves

- skin antiseptic

- adhesive tape

- hub or rubber stopper for needle

- 1ce-filled plastic bag (when analysis is delayded)



Arterial blood gas sampling
Radial Artery Puncture

Femoral Artery Puncture


http://www.youtube.com/watch?v=stxntv0KkBE
http://www.youtube.com/watch?v=Q1MTjMtsvag

Sampling for capilary blood gas analysis

- Invasive diagnostic procedure
- 1t is a useful alternative to arterial sampling
- who?
- In our country — nurse Is responsible for sampling
- abroad: specialty nurse, medical (laboratory) technicians
- puncture site : fingers — final segment/phalanx
concha of auricle
lateral areas of heels, toes (in children)


http://www.youtube.com/watch?v=Wg-U7GlSGAk
http://www.youtube.com/watch?v=Wg-U7GlSGAk
http://www.youtube.com/watch?v=Wg-U7GlSGAk

Equipment

- 2 micro capillaries/pre-heparinised glass capillar tubes
- 4 plastic cap

- 2 steel staples/metalic staples
- magnet

- sterile needle/ sterile lancet

- skin antiseptic

- disposable gloves

- sterile cotton/gauze swab

- adhesive tape

- tube test (glass)

- 1ce-filled plastic bag

- kidney dish



Thank you for your attention...

miertova@jfmed.uniba.sk
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